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O NASTAVNIKU - Dr Dinu Dragan ’e(

+ 1998. - 2003. — Elektrotehnika, smer Racunarstvo i upravljanje
sistemima, usmerenje Racunarska nauka i informatika, FTN, Novi Sad

* 2003. — Diplomski rad, “Primena OMR algoritama u DMS sistemima,”
FTN

+ 2008. — Magistarska teza, “Enkapsulacija JPEG2000 kompresione
tehnike u DICOM standard,” FTN

» 2013. — Doktorska disertacija, “Metrika prihvatljivosti kompresione
tehnike mirne slike u implementaciji PACS sistema,” FTN

» Od februara 2014. godine docent na Departmanu za racunarstvo i
automatiku Fakulteta tehnickih nauka

* Na predmetu Interakcija Covek raCunar angazovan od njegovog
uvodenja 2003./2004. sk. godine

* Vaznije: prakti¢ni projekti sa velikim osvrtom na HCI



NACIN POLAGANJA

1. Predispitne obaveze 70 poena (75 za izuzetan trud)

vezbe (WPF i C#) — 50 poena (10 ekstra poena, ali ne preko 50)
* 2 zadatka: 20 + 30 poena + (10 ekstra poena)

modelovanje interakcije — 10 poena

evaluacija resenja — 10 poena

aktivnost na predavanjima — 5 poena

. g . Broj
2. Usmeni ispit (moZda i pismeni), roj bodova Ocena
ukupno 30 poena 51-60 Sest
61-70 Sedam
71-80 Osam
»  Za potpis potrebno minimum 81— 90 Devet
30 poena sa vezbi 91— 100 ——
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HCI KAO DISCIPLINA ...
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SIGCHCI (Special Interest Group on Computer-Human Interaction):

Disciplina koja se bavi projektovanjem, evaluacijom i implementacijom
interaktivnih racunarskih sistema namenjenih ¢ovekovoj upotrebi i
fenomenima koiji ih okruzuju.

Za cilj ima da pobolj$a interakciju izmedu korisnika i raCunara tako $to
¢e racunare uciniti prikladnijim i lak$im za koriSc¢enje (pribliziti racunar
svakom korisniku)

procena potreba korisnika i zadataka koje interfejs treba da izvrsi (Io$
interfejs, sa neodgovarajuc¢om funkcionalno$éu, frustrira korisnika)

obezbedivanje pouzdanosti (akcije funkcioniSu na predvideni nagin)
element interfejsa mora da asocira korisnika na povezanu akciju

kontekst upotrebe korisni¢kog interfejsa
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... HCI KAO DISCIPLINA ... i
Pragan dr Dinew - Mmlmyp Coveh vaCunar #C7

* lzrazita multidisciplinarnost

Design

Computer
Science

Engineering

Language HCI Today

Sociology

Semiotics
Philosophy

Ethnography
User Research

B
... HCI KAO DISCIPLINA ... h

HCI ne prou€ava samo interakciju Covek racunar

Human-Machine Interaction (HMI)

Man-Machine Interaction (MMI)
Computer-Human Interaction (CHI).
3 el
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... HCI KAO DISCIPLINA

» Oblast prou¢avanja HCl-a obuhvata i sledece:
— karakteristike zajedniCkog izvrSavanja zadataka korisnika i raCunara

— strukturu komunikacije izmedu korisnika i raCunara

— Covekovu moguénost da koristi racunar (uklju€ujuéi u¢enje upotrebe
interfejsa)

— razvoj algoritama i programiranje samih interfejsa
— proces specifikacije, projektovanja i implementacije interfejsa

» HCI nije samo korisnicki interfejs
» Korisnicki interfejs se ne odnosi samo na softver

» Korisnici reSavaju svoje zadatke nezavisno od sistema
(softvera/hardvera)

11

UCESNICI INTERAKCIJE \ B

» HCI proucava interakciju izmedu ¢oveka i raunarskog sistema

(raCunar/softver)

+ Dve strane interakcije: Q
- COVEK “
— RACUNAR

» Cilj je da Covek pomocu racunara obavi zeljeni zadatak/radnju

&H

~ g
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UCESNICI INTERAKCIJE — COVEK ... |

Duag, mﬁoyp
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... UGESNICI INTERAKCIJE — COVEK ... i

Ljudi imaju ograni¢ene sposobnosti da procesiraju
informacije (uvek voditi rauna o tome tokom
projektovanja interakcije)

Informacije se prihvataju i na njih se reaguje preko
razli¢itin ulaznih i izlaznih kanala

— Vizualni kanal (vizualni efekti i percepcija, boja, osvetljenost, veli¢ina,
dubina, pozicioniranje)

— Audio kanal (za skretanje paznje, ali i uputstva)
— Hapticki kanal (virtualna realnost, ekrani osetljivi na dodir)
— Pokret (virtuelna realnost, mobilni telefon?)

Informacija se smesta u ljudsku memoriju

— Senzorska memorija (inicijalna informacija)

— Kratkotrajna (radna) memorija (ATM primer — kartica)

— Dugoroéna memorija (zapamcena akcija, ATM primer — tastatura)

13

Prepoznavati ili pamtiti

PREPOZNAVANJE

— Podsetiti se kako se nesto radi na
osnovu vizuelnih sugestija (pomoc)

— ,Knowledge in the world"

PAMCENJE

— Pamtiti kako se nesto radi
bez dodatnog podsecanja
(bez pomoc¢i)

— "Knowledge in the head,

emoridae

Prepoznavanje je lakSe

14



... UCESNICI INTERAKCIJE — COVEK

» Informacije se obraduje i primenjuje

— Rezonovanje (upotreba znanja kako bi se doslo do zaklju¢aka i stvorila
nova saznanja — ako se nesto radilo na jedan nacin, a ovo novo izgleda
sli¢no, da li se radi na isti nacin?)

— Resavanje problema (na osnovu znanja reSavaju se problemi, nepoznati
zadaci)

— Usvajanje vestina (reSavanjem domenskih problema, sti¢e se vestina, ¢ime
reSavanje novih problema iz istog domena postaje jednostavnije)

— Greske (zato $to je nesto novo, ali i zato Sto je neSto pogre$no nauceno —
mentalni modeli)

» Emocije utiCu na ljudske sposobnosti

» Ljudi dele sli¢ne sposobnosti i karakteristike,
ali svaka osoba je jedinstvena i razli¢ita od
ostalih, $to se nikako ne sme ignorisati

UCESNICI INTERAKCIJE — RACUNAR ...

gl

» Racunari su kompleksni sastavljeni iz viSe delova, pri ¢emu svaki utice
na rad sistema (ubiquitous) ;‘ ; ‘ &.“
— Kombinacija hardvera i softvera \\/

* Ulazni uredaji za interaktivhu upotrebu, za unos teksta, crtanje, i

selekciju elemenata na ekranu

— Unos teksta — tradicionalne tastature,
ekrani osetljivi na dodir, govor, rukopis,
skeniranje -

— Pointing — tradicionalno mis,
ali i stilus, touchpad,
trackball, i ostalo

— 3D interakcioni uredaji



... UCESNICI INTERAKCIJE — RACUNAR ...

* l|zlazni uredaji za interaktivnu upotrebu PLASMA

— Monitori razli¢itih dimenzija i rezolucija

— Stampadi s

— Zvutne kartice

— Projektori

— razli¢iti mehanicki uredaji
(servo motori, hidraulika)

2 |

» Specijalna VR okruzenja i uredaaji

... UCESNICI INTERAKCIJE — RACUNAR

=
|

* Memorija (njen kapacitet i brzina — ogranicenja)

» Procesna mo¢
— Efekti prebrzog ili presporog rada
(mit o masini neograni€ene brzine)

— Racunarska mreza i njen uticaj na rad
Citavog sistema

* Sukob izmedu mogucnost racunara i o€ekivanja korisnika

— Procesiranje

Citanje iz memorije

Render grafike

36% COMPLETE

Prenos preko ra¢. Mreze
» Subjektivni osecaj Sta je brzo i koliko su korisnici spremeni da &ekaju

— Primer preuzimanja slika sa 66 kamera
18
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KORISNICKI INTERFEJS ... &

. |
... KORISNICKI INTERFEJS ... &

Interakcija izmedu korisnika i raCunara odvija se putem korisni¢kog
interfejsa
Korisni¢ki interfejs je podrzan hardverom i softverom

— Ulazni deo interfejsa koji omoguc¢ava korisniku da unosi podatke, definiSe
poslove, Zelje, ...

— lzlazni deo interfejsa preko kojeg raCunar informiSe korisnika o rezultatima,
potrebnim podacima, zeljama, ...

Omogucava korisniku da obavi svoj zadatak (korisnik je preko njega u
interakciji sa svojim zadatkom)

lako je korisniCki interfejs deo racunarskog sistem, za korisnika je on
C¢esto sam sistem

Korisnikov dozivljaj rac. sistema je ¢esto ograni¢en na korisnicki
interfejs i baziran isklju¢ivo na njemu

19

Dobar korisnicki interfejs

podrazumeva miks dobro dizajniranog ulaza i izlaza
ukljuCuje adekvatne tehnike interakcije

efikasno ispunjava korisnikove potrebe, kapacitete i limite na
je neprimetan

se bolje prodaje
omogucava korisniku da se orijentiSe na informacije i zadatak, a ne
na mehanizme koji se koriste za prezentaciju informacij i realizaciju
zadatka -

=0

v

20
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... KORISNICKI INTERFEJS...

» Lako je naci primere loSeg interfejsa, daleko teze naci primer dobrog

* Razlozi za 0§ interfejs:
1.

U vecini sluCajeva 3. i 4.

... KORISNICKI INTERFEJS

2. Nedostatak zdravog razuma
3.
4. Ne postoji jasna definicija (pravilo) Sta je to

Interfejs je nevazan

Nedostatak vremena

dobar interfejs

* Dobar, l0§, oajan
korisnicki interfejs u
odnosu na njegovu
upotrebljivost
(usability)

21
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-
«  Zasto je tesko doéi do dobrog usability-a? 7Y —
Setiti se svih aktera N ‘s ’

Korisnici (razliCiti, nepredvidljivi, ...)

Hardver/softver (ograni¢en, ne podrZzava Zeljene interakcione tehnike, ...)
Programeri (obi¢no nisu dobri u dizajniranju kor. interfejsa)

* ne razmi$ljaju kao normaini ljudi

» znaju kako softver radi, tehnologija na prvom mestu

» vole rad sa softverom/hardverom

vise od drugih ljudi

Dobar dizajn nije dovoljan
za dobar kor. interfejs
(dizajneri Cesto "samo”
umetnici, ne poznaju
HCI, ..) .
Ponos programera/dizajnera

Kor. interfejs za korisnike, a ne za programere

22
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LOS KORISNICKI INTERFEJS ...

» Kaorisnikova frustracija i nezadovoljstvo
Rage against the Machine — nezadovoljstvo \?
tehnologijom na poslu raste |

... LOS KORISNICKI INTERFEJS ...

Izlivi verbalnog nasilja nad racunarom |
Izlivi fizickog nasilja nad raCunarom g

The cost to business of this increase in ‘

stress levels of employees is not only based on sick days or under-
performance, but also the working time lost
through waiting for IT problems to be
solved. Confederation of British Industry
(CBI) statistics currently evaluate

this at a staggering £25,000 ($40,000) per
person in lost business each year (based
on one hour a day being spent sorting out
IT problems

"Racunari ne znaju $ta korisnici Zele"

23
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» Gubitak produktivnosti, efikasnosti i para

Primer: UK Passport Agency: The passport delays of Summer 1999

Sistem nije bio dovoljno dobro testiran, nije bio u skladu sa
zadacima i o€ekivanjima, korisnici nisu bili dovoljno obuéeni,
pojavio se neoc¢ekivano veliki broj zahteva za pasoSima

Procedura je produzena sa o¢ekivane 2 na 7 — 10 nedelja
Citav fiasko je kostao $20M:

* $9M na prekovremeni rad

+ $242 000 na to $to su ljudi

propustili godiSnji odmor

» $24 000 na kiSobrane
Zbog svega je skocila cena kiSobrana
Developeri su platili $3,7M, ostalo poreski obveznici

24
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.. LOS KORISNICKI INTERFEJS ... % x

» Uticaj na bezbednost, kako samih korisnika, tako i drugih ljudi u okolini

— Veliki broj primera u kojima je lo$ interfejse doveo do gubitka Zivota
i ugroZzavanja zivotne sredine

Primer: The Three Mile Island Nuclear Power Plant Disaster

— DoSlo do topljenja reaktora
kombinacijom ljudske
greSke, ali i propusta u
interfejsu

TMI-2

COOLING TOWER

" or | TURBINE BUILDING

— Niko nije bio povreden

— Pumpe za snabdevanje
vodom za hladenje su
prestale da rade

— Sistem signaliziraodaje = U e
poklopac zatvoren, a u
stvari nije bio

................

— Zbog toga je voda iscurela, reaktor se pregrejao i doslo je do topljenja

=
|
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.. LOS KORISNICKI INTERFEJS ...

Primer: The Three Mile Island Nuclear Power Plant Disaster (nastavak)
— Uoceni propusti u korisnickom interfejsu:

— Alightindicated thata valve had ..
been closed when in fact it had not. g

— The light indicator was obscured
by a caution tag attached to
another valve controller.

— The control room alarm system
provided audible and visual
indication for more than 1500
alarm conditions. The layout and 6 | \
grouping of controls on the control panel had not been well thought out and
so enhanced, rather than minimized, operator error

— A single “acknowledge” button silenced all the alarms at the same time, but
it was not used because the operators knew they would lose information if
they silenced some of the alarms. There was simply no way for the

operators to cancel the less important signals ...
26



... LOS KORISNICKI INTERFEJS ... EE 2

Primer: I1zbori u Americi 2000. godine
— Kontraverze zbog loSeg interfejsa u kabini za glasanje

— lako su zeleli da zaokruze (oznace) drugog po redu kandidata
(demokrate), drugo polje nije odgovaralo drugo po redu kandidatu,
ve¢ prvom kandidatu na sledecoj stranici

(REPUBLICAN)

GFORGE W, BUSH srisivt .y &
DICK CHENEY et st |
ADEMOCRATIC)
AL GORE smtsimant [ =
JOE UEBERMAN wct rassest

(LIBERTARIAN) L
HARRY BROVNE prcswret Tl
ART DUIVIER et pecsionns o
(GREEN) M
RALPH NADER prcsionnt .y
WINDNA LaDUKE vt st

(SOCIALIST WORKERS) i
JAMES HARRIS rsiotnt e
MARGARET TROWE wct raisioent

(NATURAL LAW)

IREFORM)
PAT BUCHANAN ratsont

EZOLA FOSTER wetprrsisant
\SUCIALIST)
DAVID McREYNOLDS rarsmeny
MARY CAL HOLLIS vicereisioont
(CONSTITUTION]
HOWARD PHILLIPS secsioont
J. CURTIS FRAZIER wis »esmineny
(WORKERS WORLD)
MONICA MOOREHEAD rersiom
GLORIA La RIVA  wice pre sioest

ureroas
ok SNt

4
icE PRESIDENT.

Jor 1 carttates il
e et pectrE)

jase tos Grovsd

WRITEIN CANDIDATE
Ta votn fer a warite in candidate, tallawy the
diections on the kang 3tub of yasr bailat card

JOHR HAGELIN srisies 13
NAT GOLOWABER vt ezt

27
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... LOS KORISNICKI INTERFEJS

Primer: National Cancer Institute, Panama City

— Softver za planiranje terapije zra¢enjem Multidata Systems Intern. Corp.
doveo do toga da su pacijenti ozrateni ve¢om dozom radijacije od
dozvoljene (od 20 do 100% veca doza)

— Rezultat: 28 potvrdenih pacijenata je ozraceno, od ¢ega je devet umrlo (za
pet se veruje od posledica zra¢enja), dva lekara osudena na zatvor,
Multidata Systems zabranjeni

— The software was designed to allow a therapist to draw the placement of
metal shielding blocks onscreen. Here’s where the problem comes in. The
doctors, for some reason, wanted five people to be present, rather than
four. Unfortunately, the default shielding blocks for the program were set to
four. They discovered they could jimmy it, however, by drawing all five
blocks as a single block with a hollow middle. Of course, they neglected to
consider a tiny little, life-ending glitch: drawing the hole one way gives the
correct dosage, while drawing it another way prescribes double the correct
dosage. They probably could have avoided a crisis if they’d run the
calculations by hand, but why should they bother?

28
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USABILITY

» Upotrebljivost: (mera) koliko dobro korisnici mogu da koriste funkcije
sistema

+ Usability se sastoji od nekoliko dimenzija (nekoliko aspekta
upotrebljivosti korisnickog interfejsa:

— Learnability, intuitiveness, sﬂ'ﬁi&ﬁ%ﬂ °
memorability, (koliko se s
sistem lako uci i pamti,
koliko je intuitivan)

LEARNABILITY

— Efikasnost

— Podloznost greSkama

e EFFICIENCY
e b ity m
they peroes tsks?

— Subjektivno zadovoljstvo =
» Postoje i drugi aspekti

(npr. koliko interfejs zamara

korisnika), ali ovi su najvazniji

30
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USABILITY DIMENZIJE

USABILITY WIMP PROBLEMI (IBM 1994.)

Razliite usability dimenzije nemaiju isti znac€aj za razliCite korisnike ili u
razli¢itim tipovima aplikacija
— Pocetnici treba softver koji se lako i brzo udi
— Povremenim korisnicima treba intuitivnost, lako
pamcenje i podsec¢anje pojedinih opcija
— Ekspertima treba efikasnost

Ali korisnik nije uniformno pocetnik ili ekspert

— Domensko znanje (doktor je ekspert u svom
zanimaniju, ali poCetnik u koris¢enju softvera)

— Aplikativho znanje (korisnik je ekspert u jednom delu aplikacije, ali po¢etnik
u kori§¢enju nekih drugih funkcionalnosti tog istog softvera)

— UcCenje korisnickog interfejsa (vremenom postaje ekspert)

Vazno je znati korisnike kako bi se optimizovao korisnicki interfejs za
njih

31
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Dvosmisleni meniji i ikone (njihovo znacenje nije jasno)

Jezik koji omoguc¢ava navigaciju samo u jednom smeru
Ogranic¢enja u ulazu i direktnoj manipulaciji
Ogranic¢enja u selekciji i oznacavanju
Nejjasne posledice nekih akcija

Vise koraka u interfejsu, nego $to postoji akcija potrebnih da se uradi
zadatak

Kompleksne veze unutar i izmedu aplikacije
Neadekvatne poruke za feedback i konfirmaciju

Nedostatak inteligencije i predvidanja (sledece
akcije korisnika)

Neadekvatne poruke o gresci, help, dokumentacija i tutorijali
32

16



USABILITY WEB PROBLEMI (2004.) |

» Visual clutter (nedostatak praznog prostora,
besmislene grafike, ...)

* Impaired information readability (lo$ izbor
fonta, boja, grafike, ...)

* Incomprehensible components (¢emu elementi
inter. uopste sluze)

* Annoying distractions (elementi se pomeraju, blinking tekst)

» Confusing navigation (lavirint stranica u kojima se korisnik gubi)

+ Inefficient navigation (preko stranice bez korisnog sadr. do cilja)

+ Inefficient operations (vreme se gubi na previse operacija, download)

» Excessive or inefficient page scrolling (previSe skrolovanja)

+ Information overload (loSa organizacija ili previSe sadrzaja)

» Design inconsistency (uve¢ana nekonzistentost sadrzaja)

» Outdated or undated information (neazuriran sadrzaj)

+ Stale design caused by emulation of printed documents and past
systems (Sta reci?) 33
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PRAKTICNA OCENA USABILITY-A

» Moze se saznati jednostavnim posmatranjem ili pri€om sa korisnicima

» Nije naucni pristup, ali je dobar indikator

Da li korisnici ¢esto postavljaju pitanja
ili posezu za dokumentacijom?

— Da li se €esto Cuju komentari tipa
,dodavola“?

— Da li se preCesto obavljaju nevazne
akcije?

— Da li postoje puno stvari koje treba
ignorisati?

— Dalli ljudi zele da rade sa softverom?

34



OBJEKTIVNA OCENA USABILITY-A

1. Time to complete a task.

*  Naucni prIStup 2. Percentage of task completed.
3. Percentage of task completed per unit time (speed metric).

M MOgUCI naé'n' da se 4. Ratio of successes to failures.
|Zmer| usab"'ty 5. Time spent on errors.

6. Percentage of number of errors.

7. Percentage of number of competitors that do this better than the current product.

8. Number of commands used.

9. Frequency of help or documentation use.

10. Time spent using help or documentation.

11. Percentage of favorable to unfavorable user commands.

12. Number of repetitions of failed commands.

13. Number of runs of success and of failures.

14. Number of times the interface misleads the user.

15. Number of good and bad features recalled by users.

16. Number of available commands not invoked.

17. Number of regressive behaviors.

18. Number of users preferring your system.

19. Number of times users need to work around a problem.

20. Number of times the user is distracted from a work task.

21. Number of times the user loses control of a system.

22. Number of times the user expresses frustration or satisfaction.

From Tyldesley (1988). 35

USABILITY SPRAM CELOG SISTEMA

+ Usability je samo jedna od karakteristika celog sistema

— Funkcionlanost — Usability
— Performanse — Veli€ina

— Cena — Pouzdanost
— Sigurnost — Standardi

* Ne moze se posmatrati nezavisno od ostatka

» Znacaj usability-a zavisi od vrste i namene sistema

» Potrebno je ostvariti
balans izmedu svih aspekata sistema i
Cesto su potrebni kompromisi

36

18



USER EXPERIENCE (UX) ...

* Odnos izmedu korisnika se ne posmatra samo kao odnos
izmedu korisnika i interfejsa, veé se proSiruje na proizvode,
sisteme i procese &iji su interfejsi deo

» Kako korisnik dozivljava korisnicki interfejs, softver, ali i u
svetlu svega ostalog Sto okruzuje Ul

» Dobar primer je iPhone jer UX korisnika ne dolazi samo od
interfejsa ve¢ i od svega ostalog $to dolazi uz iPhone

@eGiEQ®-

37

... USER EXPERIENCE (UX) | 4

« UX = The motivations, behaviours, and satisfaction we want to
encourage through the design
of our products or services User Testing Output Devices

e Ul==UX? Data Analytics

Site Mapping

User Satisfaction

—
Q
=R
w

Content

Collaboration Visual Design 38
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39

l="-,‘
ES)
‘T

PRVA GENARACIJA RACUNARA

Programiranje Eniac-a

HEHI

* Prekidadi, buSene kartice

40
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MEJN FREJM RACUNARI |

Stretch (1961)

» Batch kompjuting

41

AS WE MAY THINK |

* Vannevar Bush’s “as we may think” (1945)

* ,...publication has been extended far beyond our
present ability to make real use of the record."

» Leading some 6,000 American scientists in the
application of science to warfare

n * Navigating the knowledge maze with a device he
= : e called memex
% oty i) |+ “When the user is building a trail, he names it,

A= = : inserts the name in his code book, and taps it out
on his keyboard” (hyperlinks & bookmarks)

» Although today it is easy to equate memex with
hypertext and the World Wide Web, Bush’s
inspiration for this idea came from the
contemporary telephone exchange, which he
described as a “spider web of metal, sealed in a
thin glass container”

42



SISTEMI SA KOMANDNOM LINIJOM

* Request-response transakcija

» Nastao iz batch monitora povezanih na
sistemsku konzolu

* Video-displej terminali (70tih)

VT100 terminal

DEC PDP 1 (1961)

» Prvi komercijalni interaktivni racunar

» Timesharing sistemi (mala preduzeca, laboratorije)

43

a4
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IVAN SUTHERLAND’S SKETCHPAD |

PhD na MITu 1962.

Heretofore, most interaction between
man and computers has been slowed
by the need to reduce all communication
to written statements that can be typed.
In the past we have been writing letters
to, rather than conferring with, our
computers (Sutherland, 1963, p. 329).

+ Direktna manipulacija svetlostnim perom
(prvi uredaj tog tipa):
objekti su iscrtavani, risajzovani, hvatani,
pomerani, prosirivani, brisani

¢ Prve ikonice, koordinate na ekranu,

orijentacija objekata, rekurzivne operacije
45

THE MOTHER OF ALL DEMOS |

Douglas C. Engelbart

Pronalazak miSa (1963.) — simboliSe stvaranje HCla,
izmenilo nacin interakcije sa raCunarom

Computer demonstration (1968.) u ACM/IEEE San
Francisko, hw/sw kompletan sistem — oN-Line System,
definisani skoro svi fundamentalni elementi savremenog racunarstva:

— Prozori (Windows)

— Hipermedija

— Grafika

— Efikasna navigacija i ulaz/izlaz
— Video konferencije — Testiranje i obuka korisnika

— Rac&unarski mis Personalna anotacija

— Word procesing Revision control

— Dinamicko linkovanje fajlova Real time kolaboracija 6

23



THE KIDDICOMP CONCEPT |

+ Alan Kay (1968.) — koncept tokom PhD rada

» A personal computer for children of all ages —ra¢unara veli¢ine knjige,
Dynabook racunar 1972. (Xerox PARC)

» DefiniSe zahteve i koncepte portabilnog edukativnog ra¢unara, ali
namenjenog pre svega deci

+ Ukljucivao je GUI koncepte, Smalltalk kao sw komponentu, koncept
racunara koji funkcioniSe kao zivi organizam

STYLUS

47

ALTO KOMPJUTER |

* Sredina 70.tih, Xerox PARC,
personalna radna stanica

Rendy: Quir

Select file names it the mouss
Start Red-Copy, Fel-Cogy /Rename, Eine-Del=is
Click 521 1 exerwte tile nawe comi o=

Clear
Type
Toges 10 Tozes 1 1
Etles limea: 60 Fles hoed: 0 {Loz}
Eiles siecied: 0 Delete: #oles elected; 1 Delete 0
Copy /Renzwe: | Coyy: Copy/Renmme 1 Coprr 0

DPO: GyaLary 4o i Disk: (SFsDu M
-~ BEGIN]

e  Lokalni procesor, bitmapirani displej
s (monohromatski) i mi$
baot,

e * Napredan GUI (za to doba)

* Prozori, skrolovanje, konice, slajderi
RS (nedostaju meniji)

maze.cun.
Deaa. Typeseript.
Misatle run,

NEPTINERIN,

Sl * Kontrole su sve bile flat, bez 3D efekata

B g
POLYGONS AL, 48




THE XEROX STAR 8100 INFORMATION SYSTEM

» Prva komercijalna verzija Alto racunara (1981.),
dozivela finansiski neuspeh (spora i skupa)

* Prvi komercijalni rag. sistem sa GUlem — WINP
sistem (windows, icons, menus, and a pointing
device)

* Prvirag. sistem baziran na usability engineering
» Podrzavao je direktnu manipulaciju i

» Zamisljen kao office automation system
+ Ethernet i emalil

» Desktop metafore: Interactions that deal
with files, not programs. So users “open
a document,” rather than “invoke an
editor.”

49

APPLE LISA (1982.)

» Bazirano na idejema predstavljenim u Star-u
» Personalniji (blize korisniku), manje office alat
+ Jeftiniji od Star-a, ali i dalje preskup
+ Konceptualni uspeh, ali komercijalni neuspeh
» Kaoristio GUI (WIMP)
* Namenjen velikom preduzecima, trebao da poveca produktivnost tako
Sto bi u€inio raGunare lakSim za koriséenje
. ApllkaCIJe kOje Je Sadl’iao i@m rnupm.el bt ge IParlw Arrangement  Fill_Lines  Pen
— LisaWrite: word procesor
— LisaCalc: spread sheet
— LisaGraph: charts
— LisalList: outline builder, idea man.
— LisaProject: project scheduler
— LisaDraw: drawing program

— LisaTerminal: modem comm.
software




BIRTH OF HCI (1983.) L &

* Prva ACM SIGCHI konferencija (1983.)

* Publikova rad: Card, Moran, and Newell, "The
Psychology of Human-Computer Interaction”
(1983.),

» Pojava Apple Macintosh (1984.)
* Ben Shneiderman (1983.)

— Direktna manipulacija (pojam za desktop metaforu) ~ ."ﬁ.
— Vizuelna manipulacija objektima koji se manipuliSu = &

— Fizi¢ka akcija umesto unosa teksta - -
— Rezultat akcije je odmah vidljiv [

y WA

gl

APPLE MACINTOSH (1984.)

« Prvi PC sa GUI-em pristupacan veé¢em broju korisinika (~$2500)
» Dobri intarface guidelines

* Nisu bili pioniri u tehnika, ali su pametno kopirali
» Podrzali 3rd party aplikacije

+ Kuvalitetna grafika i laserski Stampac

* Imao samo 128k memorije

+  MacWrite, MacPaint

[Write cain view special

52



MS WINDOWS (1985.)

Planiran za 1983. Wﬁa\n]ﬁe)som

Windows 1.01 razoCarenje

Graphical, 16-bit multi-tasking shell on top of an existing MS-DOS
installation

Omogucavao koriS¢enje grafic¢kih programa dizajniranih bas za
Windows, ali i MS-DOS aplikacije

"turn the computer into a graphics-rich environment while using less
memory"

. e Eaat
- s = = Character  Parasraph

- N\ fac, Nicrosoft Wi oo Ano cd
Ll MS-00S Executive

- - | et IPBRD.EXE
e T e
iRl Copyrihi © 1985, Wicruseft Cory.  DSNTTES
@ L [k

Change e

o Disk Space Free: IN2UK o 1 i 0 IR0
o L VIHOLDAD. GRE
cOn. o e HOBERH.FAN  VIHOLDAP , Ho0
CONTROUXE ™ Coamora o oL remms e WiE Bk
ol el [— H
COuRC.FON  Ennpe TR "yourir s sindars sorican PRLTICE a1

53
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MODELI INTERAKCIJE

» Interakcija — komunikacija izmedu Coveka i racunara

» Kako su oba u¢esnika kompleksna, interfejs mora da efektivno prevodi
izmedu njih

» Modeli interakcije omogucuju sagledavanje interakcije, njihovo bolje
razumevanije i predstavljaju nacin da se odrede potencijalni problemi,

kao i njihovi izvori
* Modeli interakcije predstavljaju i efikasan alat za poredenje razli¢itih
tehnike interakcije

+ Jedan od najuticajnih modela interakcije ﬁ —

je Normanov model tokova izvrSavanja

i evaluacije ~ g ’
— Opisuje interakciju na osnovu korisnikovih
cilieva i akcija

56
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NORMANOV MODEL INTERAKCIJE ...

Evaluacija Formiranje

rezultata namera
Uspostavljanje
korisnikovog cilja
Interpretacija Planiranje
stanja sistem akcije
Osmatranje lzvr$avanje
stanja sistema akcije

Sistem

57

gl

... NORMANOV MODEL INTERAKCIJE

+ Svrha interaktivhog sistema je da pomogne korisniku da ostvari svoj
cilje (goal) iz odredenog domena primene (application domain)

+ Cilj je zeljeni rezultat, izlaz iz sistema, akcije su dozvoljene operacije
sistema (koncepti domena primene) : :

* Primer: Brightness u PhotoShop-u

— Namera da se poveca brightness slike

— Planiranje akcija (za poCetnika to znaci pretrazivanje
menija dok se ne pronade brightness opcija)

— Korisnik izvr§ava akciju(e)

— Korisnik osmatra, interpretira i evaluira reakciju sistema (izlaz iz sistema)
spram originalne namere (,Da li je to brightness opcija? Da li kada
pokrenem opciju, radi to §to zelim?")

— U zavisnosti od reakcije sistema i evaluacije, plan se modifikuje ("Da li da
probam sledeé¢i meni?") ili se menja cilj ("Umesto promene osvetljenja,
mogu da docrtam brkove.")

» Dobiri interfejsi imaju maniji broj ponavaljanja (lako savladati)

58
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GOMS ...

* GOMS (Goals Operators Methods Selection rules)

» Predstavlja pristup opservaciji interakcije izmedu
Coveka i raCunara

* Razvijen je od strane Stuart Card-a, Thomas P.
Moran-a i Allen Newell -a, 1983. godine i publikovana
u njihovoj knjizi The Psychology of Human Computer
Interaction

*  GOMS metodom korisnicka interakcija sa raCunarom
se razlaze na svoje elementarne akcije (psiholoske,
kognitivne ili perceptivne)

+ Koristeéi ove elementarne akcije kao osnovu, mozZe se analizirati
korisnicki interfejs (ili modelovati interakcija)

59

... GOMS ...

gl

» Postoje mnoge varijacije GOMS metode,
ali za sve varijacije definicije osnovnih

(Initial situation)

koncepata su iste: J/
T . " Selecti
1) Goals (korisnicki cilj) predstavlja ono Sta cleeen
korisnik namerava da uradi Nethoa A VMothod B
2) Operators (operatori) predstavljaju ‘ Operator A1 ‘ | Operator B1

osnovne akcije koje korisnik mora
da sprovede kako bi koristio sistem

Operator A2

3) Methods (metode) su sekvence i
operatora kojima se postize cilj, Operator A3
odnosno podzadaci koje korisnik v
moze resavati po razli¢itim ‘ Operator ... ‘ | Operator ... ‘
putanjama radi postizanja glavnog cilja,

60
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GOMS ...

it

4) Selection rules (selekciona pravila) predstavljaju mehanizam za izbor
putanje zavrSetka zadatka, a i za definisanje pravila (rules) razli€itim
korisnicima ( buduc¢i da moze postojati viSe metoda koje su na
raspolaganju za postizanje jednog cilja, selekciona pravila se koriste u
taCkama gde korisnik odlu¢uje koju ¢e metodu dalje koristiti). U tipicnim
GOMS analizama ova selekciona pravila su ¢esto ignorisana

Postoj odredena fleksibilnost za dizajnere, odnosno alnalitiCare,
prilikom definisanja ovih entiteta

Recimo, ono $to bi jednom analitiCaru predstavljalo operator, drugom

moze da predstavlja cilj

Nivo granularnosti je podeSen
tako da uhvati ono Sto u datoj

situaciji evaluator zeli da
ispita

GOMS ...

Q)@e)(.®

61

=
|

GOAL: TAKE PICTURE ON IPHONE

GOAL: START-APPLICATION

. REACH -FOR-IPHONE

. RETRIEVE-HOME-SCREEN

. TAP-APPLICATION-ICON

. ‘WAIT-FOR-APPLICATION-LOAD

. VERIFY-APPLICATION-LOAD

GOAL: CAPTURE-SUBJECT-PHOTOGRAPH
. CHANGE-GAZE-TO-SUBJECT

. POINT-CAMERA-TOWARD-SUBJECT
. VERIFY-FACE-DETECTED

. TAP-SHUTTER-LCD-BUTTON

. VERIFY-APPLICATION-LOADING
GOAL: VERIFY-APPLICATION-RESPONSE
. ‘WAIT-FOR-APPLICATION-RESPONSE
. VERIFY-IMAGE-RESPONSE

GOAL: Metoda_dodavanja_teksta_na_spoljnu_ivicu_objekta
selekcijom_objekta_i_koriséenjem_Fit_Text_
To_Path_opcije_Text_padaju¢eg_menija

Pomeri_kursor_mi3a_iznad_objekta
Levi_klik_misem_na_objekat
Pomeri_kursor_mi3a_iznad_Text_opcije_glavnog_menija
Levi_klik_na_Tekst_opciju_glavnog_menija
Pozicioniraj_misa_iznad_Fit_Text_To_Path_opcije_
padaju¢eg_menija
Levi_klik_misem_na_Fit_Text_To_Path_opciju_glavnog_menija
Unesi_zeljeni_tekst ]

62
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... GOMS ...

* Uspeh GOMS metode posebno se pokazao u projektu Ernestine
Engleske telefonije

— Ergonomski dizajnirane stanice za rad su poredene sa starim u cilju
utvrdivanja pobojSanja produktivnosti telefonskih operatera

— GOMS metodom doslo se do procene da ¢e produktivnost opasti za 3%

— Kako su ove radne stanice zahtevale manje pritiskanja tastera od
originalnih nije bilo jasno zbog ¢ega se produktivnost smanjila

— GOMS metodom utvrdenoje da nove radne stanice nisu iskoriS¢avale
besposleno vreme operatera

— GOMS metoda ne samo da je dala taénu procenu (analizom razgovora
utvrdeno je da je produktivnost zaista opala 4%), vec je dala i objasnjenje
nastale situacije

63

... GOMS

=
|

» Slabost GOMS metode lezi u tome da ne uzima u obzir nepredvidivost
korisnika (kao $to su ponaSanje zavisno od napora, socijalnog
okruzenja ili organizacionih faktora)

» Tehnologija je veoma eksplicitna kada se radi o bazi¢nim operacijama
pokreta, ali slabija u pogledu kognitivnih akcija

— Evidetno je da ovakve greske ne mogu biti spre¢ene, ali ni jedan od GOMS
modela ne pokriva ovakav tip greSke

— Sve tehnike rade pod pretpostavkom da korisnik u svakom trenutku zna $ta
da uradi

— Ovo je jedino prihvatljivo u slu€aju ekspertskih korisnika, ne i u slu¢aju
novajlija

+ Kada stati, tj. do kog nivoa detalja i¢i?

64
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KLM ...

.. KLM ...

KLM (Keystroke Level Model)

Predstavlja nauéni pristup interakciji Coveka i raCunara M
baziran na CMN-GOMS metodi

Razvijen je od strane Card-a, Moran-a i Newell-a i opisan u njihovoj
knjizi The Psychology of Human Computer Interaction, 1983 godine

KLM je metoda kojom pojedinci ili kompanije mogu proceniti vreme
nepohodno za izvr§avanje jednostavnih zadataka unosa podataka
koriS¢enjem racunara i misa

KoriS¢enjem ove metode pojedinci ¢esto pronalaze efikasniji i
pojednostavljen nacin izvrSavanja zadataka

KLM metoda predstavlja jednostavnu analizu neophodnih koraka u
procesu, zatim reorganizaciju koraka, kao i izbacivanje nepotrebnih

koraka
65

Dizajnirana je tako da bude jednostavnija za

primenu od ostalih GOMS metoda ¢ija primena ” Baoopg e

obi¢no podrazumeva angazovanje struCnjaka
sa dubokim razumevanjem date metode

KLM-GOMS se obic¢no koristi u situacijama
gde je potrebna minimalna koli¢ina posla i —_—
interakcije sa interfejsom

Kalkulacije vremena, kao i broj koraka neophodnih za ta¢no
izracunavanje ukupnog vremena postizanja cilja rastu brzo sa
poveéanjem broja zadataka

Zbog toga je KLM-GOMS metoda hajpodesnija za procenu zadataka
Cije izvrSenje u proseku vremenski zahteva manje od 5 minuta za
izvrSenje

66
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KLM ... % .

+ Korisni€ki cilievi se u KLM metodi modeluju kao sekvence operacija

» Svakoj operaciji dodeljeno je trajanje sa namerom da modeluje vreme
koje bi bilo potrebno iskusnom korisniku da izvrSi operaciju

» Operatore mozemo podeliti na motorne, mentalne i operatore
odgovora sistema

Standardne vrednosti KLM operatora:

K- pritisak na dati taster tastature

B - pritisak na taster misa

P - pointiranje, pomeranje pointer uredaja na cilj

H — homing, premestanje ruke sa/na tastature sa/na misa

D - crtanje linije pomocu pointer uredaja

M — mentalna priprema za fizicku akciju

R - Reakcija sistema, moze se ignorisati ako korisnik ne ¢eka na nju (eho tokom unosa).

67

. KLM ...

Operator Napomena Vreme(s)

K Dobar (90 r/m) 0.12

Srednji(40 r/m) 0.28

Poletni 1.20

B Dole ili gore klik 0.10

0.20

P Fitt-ov zakon prosecno 1.10

H na/sa tastature 0.40
D crtanje -

M Mentalna priprema 1.35
R Reakcija sistema -

Tabela standardnih vrednosti KLLM operatora

68
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. KLM

Tab. 3.6. KLM: Metoda_dodavanja_teksa_na_spoljnu_ivicu_objekta_selekcijom_objekta_i_koris¢enjem_
Fit_Text To_Path_opcije_Text_padajuteqg_Menija

Pomeri_kursor_misa_iznad_objekta H<mis>MP
Levi_klik_misem_na_objekat B<L>
Pomeri_kursor_misa_iznad_Tex!t_opcije_glavnog_menija MP

Levi klik na Tekst opciju glavhog menija B<L>
Pozicioniraj_misa_iznad_Fit_Text_To_Path_opcije_ MP
padajuceg_menija

Levi_klik_misem_na_Fit_Text To_Path_opciju_glavnog_menija| B<L>
nesi_Zeljeni tekst | H<tastatura>10*(MK)

H+M+P+B+M+P+B+H+10*(M+K) = 2H+12M+2P+10K = 31,2

* Voditi racuna da je KLM samo vodi¢, ne i prorok
» Pocetne pretpostavke utiCu na krajni rezultat
+ Takode, najbrze ne mora u svakoj situaciji biti i najbolje

69

STILOVI INTERAKCIJE

+ Stilovi interakcije — metodologija preko koje se realizuje komunikacija
izmedu korisnika i sistema

+ Komandna linija

+ WIMP

*  Meniji

* Filin forma

» Direktna manipulacija
Antropomorfni

35



KOMANDNA LINIJA |

Najstariji oblik interakcije

* Vrlo linearan oblik interakcije

» Korisnik unese komandu, sistem
je izvrsi

* Nakon $to sistem izvr§i komandu,

korisnik moze da unese novu
komandu

 Komanda moze biti karakter, skra¢enica, reg, vise redi, kod

+ Prednost: * Mane:

— Modan zato $to pruza brz — Naredbe moraju da se pamte
direktan pristup svim — Pregled svih komandi nije
funkcijama sistema dostupan na ekranu

— Fleksibilan, jer se lako prosiruje, — Obskurni sa kompleksnom
moze da pordzi veliki broj smtaksomv o .
varijacija kroz opcije i parametre — Vrlo podlozni greskama i

netrpeljivi prema greSkama
71

WIMP |

*  Windows

* lcons

* Menus

+ Pointers
©_0Hg=x:
T TAy: B
BE @i Q
s_BaeE
» o &= = [
onEe ' ie
= TR

72
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MENIJI

» Skup opcija ili izbora od kojih korisnik bira jednu pomoc¢u misa ili

tastature 2 meades i
 Vizuelni feedback kad je opcija selektovana —
V) PaygmaltassoToal L
« Prednost: ]
— Prepoznavanje a ne paméenje —i':;‘T
— Kompleksne akcije se dele na vise e .
jednostavnih koraka (interakcija) — dobro za === U/ /y
pocetnike, loSe za eksperte (dodatne tehnike el )
da se ovo prevazide — precice?)
[File| €st Composition Layer Effect Animation View Window Heip
Cn e * Mana:

Wand Tool ()

Bowse in Bridge. Cirle At SHf20

g o — Upotrebljivost zavisi od kvaliteta
e forer cosnns labela/opisa ponudenih opcija (njihovo
Increment and Save CrlsAlteShiftsS Save a Copy.-. . . . .
= el znacenje i razumevanje) — ako su labele
i loSe, opasce produktivnost a porasti broj
greSaka 73
=
FORME

Koristan za prikupljanje informacija

* Podaci se ili unose ili se biraju ponudene opcije
preko vecéeg broja kontrola

+ Familijarnost sa papirnatim formama

» Ako je dobro dizajniran, pomocice korisniku da
razume svrhu forme i omoguciti mu da brzo i
lako unosi podatke

* LoSe dizajnirana forma bice neefikasna i
produziti unos podataka

Addrass

Sweat Acaress

74
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DIREKTNA MANIPULACIJA E

H‘_

Pragan dy Pinw — Mm‘oyp Coveh vaCunar INTERAKCIYA

Korisnik manipuliSe vizuelnim reprezentacijama objekata

Kontinualna vizuelna reprezentacija

Fizicka (konkretna) akcija (m. down/up)
vizuelne reprezentacije 3D dugmeta

Brze akcije (rezultat vidljiv skoro trenutno)

Inkretementalne akcije (skrol bar se
pomera u malim ili velikim koracima)

Reverzibilne akcije (undo)

Akcije sa trenutno vidimljim efektima (bez dodatnog napora korisnika)

— Oslanje se na perceptualne i motorne vestine
Coveka

— Prirodan (ne zavisi od jezi¢kih sposobnosti

— Ne moze se svaka funkcija interfejsa
(korisniCka operacija) direktno (lako) mapirati
na fizi¢ku akciju

75

ANTROPOMORFNI INTERFEJSI k

Interfejs komunicira (intereaguje) sa korisnikom

na isti nacin kako bi to Cinila dva Coveka

Ukljucuje govor (prirodni jezik, a ne jezik namenjen
za upravljanje raunarom), gestovi (pokreti ruku),
facijalnu ekspresiju i pokret oka

Razvoj ovog tipa interfejsa, oslanja se
poznavanije ljudskog ponasanja (Sta znace reci,
gestovi, pogledi, facijalne eskpresije)

healthcare avatars

(kontrola putem glasa,
gesta, i sl.)

/'/f) th, « Jo$ uvek eksperimentalno,
S YM A ali sve vise u upotrebi
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POST-WIMP INTERFEJSI |

» Za kompleksne zadatke (Computer Aided Design)

+ Za zadatke koji trebaju da se izvrSavaju E
u paraleli (grupni rad)

+ Za interaktivne raCunarske igre ol on

e Za VR/AR S|steme
QN s

» Paralelna interakcija
+ Kontinualna interakcija
* Multi-mode

gl

POREDENJE STILOVA INTERAKCIJE

DISKUSIJA

» Lakoc¢a u€enja (knowledge in the head vs. world)
» Poruke o gresci

» Efikasnost

» User experience

+ Sinhronizacija

* Programiranje

+ PristupaCnost (accessibility)
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DIZAINIRANJE ZA KORISNIKA ... | .

» Radunari su danas dostupni gotovo svima, te korisnici raunara mogu
biti vrlo raznovrsni (razli¢ito znanje i raCunarske vestine)

» Zato korisni¢ki interfejs mora biti prilagoden korisniku i njegovim
potrebama

» Korisnicki interfejs koji nije prilagoden korisniku moze da omoguci da
se nesto uradi, ali to ne mora biti ono §to korisnik Zeli i na nacin koji
odgovara korisnikovim potrebama da resSi zadatak

» Koriniskicki interfejs moze biti upotrebljiv ali ne i koristan

* Naravno, ne moze interfejs biti takav da bude prilagoden bas svakom
pojedinaénom softveru

+ Ali mora biti prilagoden korisniku kojem je namenjen

» Korisnik ne bi trebalo da brine o tome kako sistem funckioniSe (sem
ako mu to, naravno, nije zadatak)

80
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E o
... DIZAJNIRANJE ZA KORISNIKA s

Zbog toga je neophodno dizajnirati korisni¢ki interfejs za korisnika, a to
je moguce samo ako se korisnik i njegove potrebe dobro upoznaju

Da bi se napravio stvarno upotrebljiv korisni€ki interfejs, mora se voditi
rauna:

kako ljudi koriste racunar (na koji nacin intereaguju sa njim)

o korisnikovim karakteristikama (osobinama) koji direktno utiCu na
interakciju

o korisnikovom znanju, iskustvu i veStinama
o0 korisnikovim potrebama, zadacima i poslu
o korisnikovim psiholoSkim karakteristikama
o korisnikovim fiziCkim karakteristikama

o tome da se primene predloZzene metodologije i tehnologije za
upoznavanje svih prethodno navedenih aspekta

81
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USER CENTER DESIGN ... s_ |

Proces projektovanja/razvoja korisni¢kog interfajsa koji uklju€uje
korisnika u sve faze projektovanja i razvoja

Fokus proucavanja je korisnik, ali i razumevanje njegovog zadatka,
kao i razumevanje (upoznavanje) okruzenja u kojem ce korisnik
obavljati zadatak (organizacioni, socioloski i fiziCki aspekti okruzenja)

Gotovi svi pristupi basirani na UCD dele tri karakteristike

Iterativni dizajn beziran na brzom razvoju prototipa
Rani (od samog pocetka) na korisnike i njihove zadatke
* Analiza korisnika: ko su korisnici
» Analiza zadataka: Sta treba korisnici da urade
+ Ukljucivanje korisnika evaluatora, konsultanata i, ponekad, uklju€ivanje
korisnika kao dizajnera
Stalna (re-)evaluacija tokom ¢itavog i iteraktivnog postupka
+ Korisnici u¢estvuju u svakoj iteraciji

+ Svaki prototip je na neki nacin evoluiran
82
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... USER CENTER DESIGN % J

» Human-Centered Design Processes for Interactive Systems (1ISO
13407, 1997) — osnovi principi i aktivnosti koje treba sprovoditi u UCD
dizajnu da se ostvario Sto veci usability sistema

« Cetiri osnovan principa UCD dizajna (ISO 13407, 1997 str. 7)
Aktivno uklju€ivanje korisnika

Adekvatna alokacija funkcija izmedu korisnika i sistema
Iterativnost Citavog procesa dizajna

Multidisciplinarni timovi

« Cetiri osnovne aktivnosti UCD dizajna (ISO 13407, 1997 str. 10)
Razumevanje i specifikacija konteksta upotrebe
Specifikacija korisnickih i organizacionih zahteva

o

Razvoj prototipova
Evaluacija reSenja (prototipa) spram kor. zahteva zajedno sa korisnicima

1.
2.
3.
4.

USABILITY ENGINEERING

83
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» Nije lako izgraditi dobar korisni€ki interfejs i ostvariti usability sistema
» Pratedi strogo definisane procese i vodeéi racuna o detaljima

» Koriskicki interfejs, kao i Citav softver, prati odredeni zivotni ciklus
razvoja softvera

. Prototypin
— Kaskadni model P 9-‘
— lterativni Zivotni ciklus baziran e s = !’ Bt

na brzom razvoju prototipa Spiral

Analysis Evaluation

p
Analyze Waterfall
Discover  Act _-7‘\
EI Planning ' pevelopment
(implmencaon | -
)
[smcsn

84
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KASKADNI MODEL ZIVOTNOG CIKLUSA ... EE 2

» UCD nikako ne ide ruku pod

ruku sa kaskadnim modelom | seanide — ||
* Niz strogo definisanih koraka ; - =
» Aktivnost ne moze da pocne Gl

ukoliko se nije zavrSila prethodna L__]
+ Dobar za izradu dokumentacije ["""""""'J
* Formalne procedure u realizaciji softvera Kodlranje | —
» Sekvencijalan
+ Striktna podela uloga o
» Analitika, ljudski pristup
» Postoji i iterativna 1 odravanje
» Propagacija greske
» Think first, code second

85

gl

... KASKADNI MODEL ZIVOTNOG CIKLUSA

» Kaskadni zivotni ciklus je 108 za razvoj korisni¢kog interfejsa
— Razvoj korisni¢kog interfejsa je rizino i postoji velika verovatnoce
da Ce se iz prve pogresiti
— Korisnici u€estvuju samo u prvoj fazi i na kraju predzadnje, tako da

¢e se saznati da li je interfejs odgovarajuci tek na kraju kada je sve
gotovo

— Greske u korisni¢kom interfejsu su esto dramaticni i dovode do
promena u
zahtevima i dizajnu,
pa ¢e to dovesti do
odbacivanja dobro
napisanog i U
istestiranog koda
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ITERATIVNI MODEL ZIVOTNOG CIKLUSA ...

» Usability engineering se zapravo oslanja na iterativni dizajn
* Najverovatnije se ne¢e pogoditi i napraviti sve kako treba iz prve
* Niz aktivnosti tokom razvoja softvera koja dovodi razvoja ranije
nepotpune verzije softvera
+  Omoguduje:
— ukljucivanje korisnika odmah i tokom svih faza,
— vidi i dopuni pristup i
— podrzan je alatima
— lako se upravlja njime S

Requirements
gathering
and analysis

— moze da se odbaci, moze da evoluira u
kompletno reSenje User Build

Evaluation prototype

» Eventualno ¢e se doéi do upotrebljivog
reSanja (nadamo se)

* Smernice i praksa mogu da ubrzaju proces (smanje broj iteracija) o

4'@}'

... ITERATIVNI MODEL ZIVOTNOG CIKLUSA ... "

» Omogucuje umanjenije rizika koje dizajniranje korisni¢kog interfejsa
Nnosi samo po sebi

» U pojednostavljenom obliku ima samo tri koraka -
— Dizajn (zamisli kako ¢e da izgleda)
— Implementacija (fizicka realizacija izgleda)
— Evaluacija (testiranje + korisnikovo misljenje) -

— 3 koraka koje treba primeniti i u vasim zadacima

» Pogresan nacin koriS¢enje iterativnog dizajna:
— Svaka iteracija odgovara jednoj verziji softvera (jednom release-u)
« Komentari (zalbe) iz evaluacije prenose se u sledecu verziju softvera
(sledeci release)
— Korisnici koji placaju za softver postaju vasi testeri
» Nece biti srecni
» Nece kupiti verziju broj 2

» Early access — malo bolje (ne puno), samo se igra na psihu korisnika o8
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... ITERATIVNI MODEL ZIVOTNOG CIKLUSA ...

* lIterativni dizajn pod jedan podrazumeva upotrebu spiralnog modela

U startu se planira nekoliko iteracija (pre izlaska komercijalne verzije)
Svaki korak iteracije se pravi Sto je moguce jeftinijim

Radialna dimenzija spiralnog modela odgovara ceni koraka iteracije

Pod cenom se podrazumeve i koliko je verzija
bliska krajnjem izgledu korisni¢kog interfejsa

« U prvim koracima to moze biti ske¢
na papiru ili neka vrsta jednostavnog
HTML mokapa

» Samo blaga senka krajnjeg proizvoda i
njegove interakcije

* lzrazito jeftino

» Korisno da se sa korisnikom komuniciraju

ideje i da se na osnovu njih sazna korisnik:
misljenje

89

... ITERATIVNI MODEL ZIVOTNOG CIKLUSA

gl

» Spiralni model je dobar za dizajniranje interakcije i korisn. interfejsa?
* Najvedi rizik je u poCetku

— Upotrebom jeftinih tehnika (brz razvoj prototipa) rizik se zna¢ajno smanjuje

— Moguce je razvijati prototipe paralelno i brzo kako bi se istrazile ideje i
moguci pravci razvoja (odbacivanje pocetnih ideja gotovo da nista ne
kosta)

» Kasnije faze koriste prototipe bogatijeg sadrzaja — to su prototipovi koje
planiramo da zadrzimo i upotrebimo kao krajnje reSenje

— Pretpostavka je da se nakon nekoliko koraka (cilkusa) naucilo dosta o
korisniku i njegovom zadatku da ne dode do nekih TN
vecih promasaja u koris. interfejsu

» ViSe iteracija uopsteno dovode do boljeg interfejsa

— Postepeno, rafinisanjem koraka pronalazi se najbolji
dizajn (nista sluc¢ajno, veé¢ sa odredenim ciljem)

— Zadrzava se ono $to valja, a redizajniraju loSi delovi

» Samo krajnji koraci se prikazuju svetu N Las

VALIDATE
JdA 101089
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ANALIZA PROBLEMA

» Prvi korak u razvoju korisni¢kog interfejsa je sakupljanje svih podataka
neophodnih da se pristupi razvoju interfejsa
— Nikako bacanje na tastaturu kao na granatu, vec postepeno,
sakupljanjem svih neophodnih informacija i dobrim planiranjem,
modelovanjem
* Moguce je postavljati svakakva pitanja vezana
za sistem koiji se razvija, ali najéesc¢a (kada se
radi o korisni¢kom interfejsu)

GUI Requirerent
Specification

1. Ko su korisnici? (User analysis)

2. Koji je domen primene sistema koji se razvija
(kontekst njegove upotrebe i mesto gde ¢ée se
koristiti)? (Domain analysis)

3. Sta korisnici Zele da urade sa sistemom? (Task analysis)

4. Koje zahteve prethodna tri koraka namecu pred dizajn korisni¢kog
interfejsa? (Requirement analysis)

Gul

Design &
Implementation

92
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PIKUPLJANJE ZAHTEVA — STA JE U FOKUSU?

Information gathered

The domain Wider specialst knowledge
Specific knowledge for a computer system

The users Who they are; focuses on the real [primary) users, but also considers
ather stakeholders (secondary users)

Characteristics of the users  Age, sex, culture, physical abilities and physical disabilties, educational
background, computer/IT experience, motivation, attitude, enjoyment,
satisfaction

Characteristics of the tasks  Are the tasks easy, complex, novel, variable, repetitive, frequent or
infrequent, single tasks or mulitasking, time critical, requiring
individual or collaborative working?

Are there safety issues n relation to the work?

Physical emvironment Noise, stress, comfort, dirt, dust, heating, lighting, ventiation, furniture,
working space, indvidual offices, open-plan areas, equipment layout,
hazards in the workplace

Social environment Pressure of work, individual or collaborative working, individual offices or
openplan areas

Organi: mission and aims, ional attitude to IT,
organizational policies, job design, and roles

User support envirorment  Availabilty of training, availabiity of colleagues/experts, availabilty of
manuals or online help

Qualtative usabilty aspects  General, often unquantfiable goals, such as easy to leam, Ul intitiveness

Quantitative usabilty goals  Measurable goals, such as usabilty metrics

Constraints Costs, timescales, budgets, technology hardware and software

Tradeoffs Conflicting/contradictory requirements 93

=
|

KAKO PRIKUPITI ZAHTEVE

» Postoje razli¢ite tehnike koje se mogu upotrebiti za prikupljanje
informacija o korisnicima, domenu i zadacima koje oni obavljaju

— Observacija korisnika g

— Intervjuisanje korisnika e

— Grupni intervjui

— Prikupljanje informacija upotrebom upitnika i
anketa

— Proucavanje dokumentacije

— Proucavanije sli¢nih proizvoda

+ Ove tehnike se koriste za prikupljanje zahteva,
ali i u kasnijim fazama (pre svega u evaluaciji
korisn. interfejsa)

“We're out of crayons...”

* Prepreke:
— TeSko da programeri i korisnici ostvare kontakt usled barijera koje namecu
kompanije (tehnic¢ka podrska §titi programere, marketing Stiti korisnike)

— Neke korisnike nije lako dobiti, ili su suviSe skupi (lekari, direktori, ...) o



OBSERVACIJA KORISNIKA ... |

* Najbolji na€in da se sazna sve o korisniku je posmatranjem korisnika u
njegovom prirodnom okruzenju, dok realizuje svoje zadatke (lako je
saznati Sta u sistemu koji koriste vole/ne vole)

» Direktna observacija od strane dizajnera korisn. interfejsa

— Korisnik se direktno posmatra dok reSava
zadak ili u kontrolisanim uslovima/
laboratoriji (controlled study) ili u
prirodnom okruzeniju (field study)

— lako vrlo korisna, ima svojih ograni¢enja

* samo jedan prolaz (nema ponavljanja)
te se nesto moze i propustit

» vrlo nametljivo za korisnika

* moze dovesti do toga da se korisnik ne ponasa prirodno zato $to zna
da ga posmatraju
— Vrlo zna€ajna za inicijalnu fazu dizajniranja interfejsa, ali je uvek dobro

imati nekakav zapis opservacije za kasnije referenciranje o5

... OBSERVACIJA KORISNIKA |

* Indirektna observacija

— Ponasanije korisnika se indirektno loguje i
shima (video/audio)
— Prati se viSe stvari/akcija od jednom, te moze l

biti viSe podataka za analizu i mozZe oduzeti
viSe vremena
— Treba dobro isplanirati Sta se zeli snimati
(koje se informacije zele saznati i kakvi se podaci zele uzeti)
— Problem poda$avanja i postavljanja opreme (ne sme da ometa sam rad i
prirodnost okruZenja a da se opet preuzmu svi Zeleni podaci)

* Obe se tehnike mogu
kombinovati

» Zbog koli¢ine podataka
mora se dobro
izbalansirati

96
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INTERVJUISANJE KORISNIKA ... |

* Intervjuisanje podrazumeva razgovor sa korisnikom i/ili njegovo
ispitivanje
» Omogucuje prikupljanje informacija brzo i na prijateljski nacin
* Moraju se planirati unapred i vrlo paZljivo
— ko ¢e sve biti intervjuisan
— koja ce se pitanja postavljati da se dobiju relevantni podaci
— koliko ¢e intervju trajati

“I've never used a digital
ticket before, but I've
seen other people use it
and it seems pretty
nifty.”

Kiana
97

... INTERVJUISANJE KORISNIKA ... |

» Postoje u osnovi dve vrste intervjua

Strukturirani — unapred definisana pitanja koja se postavljaju bez
odstupanja na unapred odreden nacin

Fleksibilni — postavljaju se teme koje se ispituju, ali nema unapred
definisanih pitanja, ispitivaC prati odgovore ispitanika u skladu sa njima
odreduje dalji pravac ispitivanja (trazi pojaSnjenja odgovora i sl.)

— Fleksibilni intervju je manje formalan

— Ali je dobro uvek imati spreman grub
plan intervjuisanja (teme o kojima se zeli
razgovarati)

* Vrlo vazno voditi racuna o osecanjima
onog koji se intervjuiSe (prijateljsko
okruzZenije, ispitanik ne sme da se oseca
posramljeno ili ugrozeno)

Notetaking types
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49



... INTERVJUISANJE KORISNIKA ...

+ Tematske mape mogu pomoci oko usmeravanja pitanja i samog
flaksibilnog interrvjua, olak$avaju ispitivacu da se drzi teme i plana
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... INTERVJUISANJE KORISNIKA

+ Sto je intervju strukturiraniji, to je lak$e za ispitivada, lakse je obraditi
podatke koji se ovim putem dobiju

* Fleksibilniji intervjui omogucuju da se ispita vise
tema i da se otkriju relevantne stvari o sistemu kojih
se ispitiva¢ nije mogao setiti ili nije ni znao da postoje,
ali su tezi za ispitivaca

» Prilikom osmisljavanja intervjua mora se voditi racuna
da pitanja ne usmeravaju odgovore korisnika (sugeriSu
korisniku Sta da odgovori)

» Podatke dobijene fleksibilnim intervjuom je teze obraditi

* Dobra praksa je snimiti odgovore za kasniju analizu, ali voditi racuna
jer mogu uticati na ponasanje korisnika i odgovore koje budu davali
(ljudi su obazriviji kada se zna da se njihovi odgovori snimaju)

— Naravno, nikako ne snimati bez dozvole ispitanog!
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GRUPNI INTERVJUI KORISNIKA

+ Sliéno intervjuu jedan na jedan ali se sada intervjuiSe grupa

» To su korisnici koji ¢ine fokus softvera koji se razvija — focus group
(workshops)

« Siroki spektar misljenja, ako se odradi
kako treba

* Mora da prati dnevni red

* Ne sme da dominira jedna li¢nost

* Treba podsticati sve u€esnike

» Dobar da se dostigne koncenzus, ali i da
se istakne ono oko ¢ega dolazi do konflikta
ili neslaganja

101
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UPITNICI | ANKETE ...

» Imaju potencijal da se u kratkom roku ispita veliki broj ljudi, pri E¢emu
anketirani ne moraju sve vreme biti nadgledani

» Posto ne moraju biti nadgledani, upitnici moraju biti dobro osmisljeni

— Ne smeju biti dosadni
— Pitanja moraju biti jednostavna i konkretna

— Broj pitanja bi trebao da bude ograni¢en (da anketa ne
traje predugo)
— Pitanja ne smeju biti nejasna i dvosmislena

— Pitanja treba da obezbede da se preuzme Zeljena informacija
— Omoguciti korisnicima da daju odgovore koji nisu predvideni upitnikom
» Poceti pilot studijom, pa nakon toga korigovari, pre nego $to se ide na
veliki broj ispitanika
» Ako je planirana statisticka analiza (velikog broja) podataka,
konsultovati statistiCara pre pravljenja upitnika, tj. ukljuciti ga u sve faze
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. UPITNICI | ANKETE
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UPITNICI ZATVORENOG TIPA ...

=
|

» Zahtevaju od korisnika da izabere

Website User Survey
— jedan od predefinisanih odgovora na

pOStavljeno pitanje, ||| 1. The website has a user friendly interface.

— neku od ponudenih vrednosti na nekoj skali wogy e pews e oy
vrednosti
v . . . . . 2. The website i i X

— $ta od ta dva zavisi on nivoa detalje do kojih g RS ey io vee o
se zeli do¢i upitom ST e

+ Multipoint rating scale (semantic differential) |3 The website's pages generally nave good images.
(e} s e}

— Preporucuje se oko 7 vrednosti, mada se e e dee S
Cesto koristi i skala sa 3, 5 ili 10 vrednosti

4. The website allows users to upload pictures easily.

— Pocetna i krajnja vrednost moraju zaista biti

. [ - srongly agree neutral disagree smnuu
alternativne (suprotne) ¢ime se pomaze aree asagree
korisniku da lak$e odredi na kojoj poziciji se ] v
.. . 5. The website has a pleasing color scheme.
nalazi njegov/njen odgovor o - o
snrg:egey agree neutral disagree dg;:;ge»é

— Par dobro osmisljenih prideva je bolje
od "o€ajno" do "odli¢no"
104
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... UPITNICI ZATVORENOG TIPA

» Likertova skala (Likert scale)

— Psihometrijska skala za skaliranje odgovora

— Odgovori su dizajnirani tako da odogovaraju statistici grupe ljudi koji ¢e biti
anketirani

— | tako da krajnji elementi imaju jaku pozitivhu, odnosno negativnu
konotaciju u odnosu na postavljeno pitanje

EASE OF LEARNING

-3 = =1 4] 1 2 3 NA
Ilearned to useit quickly. strongly disagree O o o (o] (o] (o] O stronglyagree [o]
| easily remember howto use it. strongly disagree O o] o] o o o O stronglyagree Q
Itis easy toleamto use it. strongly disagree O o] o] o (o] (o] QO stronglyagree (o]
1 quickly became skillful withit . stiongly disagree O o o o o (o] O stronglyagree (o]
Exploring new features by trial and error is easy. stronglydisagree O o] o o o o O stronglyagree o
Help messages on the screen are helpful. strongly disagree O [e] o] (o] o o QO stronglyagree o
Help content is clear. strongly disagiee O (o] (o] o] o (o] O stronglyagree o
Tutaorial content is clear. stronglydisagree O o o o] (o] [o] O stronglyagree [o]
Help content is helpful. strongly disagree O o (o] (o] (o] (o] O stronglyagree [o]
Tutorial content is helpful strongly disagree O (o] (o] (o] (o] [o] O stronglyagree [o]
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UPITNICI OTVORENOG TIPA

+ Omogucuju korisniku da napiSe Sta god Zeli u svom odgovoru

» Obi¢no pocinju sa:
- "Sta?", "Kako?", ...

+ OgraniCavanjem prostora za odgovor ili broja re¢i moze uticati na
korisnika da bude koncizan i precizan, $to olak3ava kasniju analizu

» Ovi upitnici su bogatiji u koli¢ini informacija koje nose, ali su teZi za
analizu

Optionally provide commentsregardingease of learning:

* Mogu se
kombinovati sa
upitnicima
zatvorenog tipa
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PROUCAVANJE DOKUMENTACIJE/SOFTVERA

UPOZNAVANJE KORISNIKA ...

Proucavanje dokumentacije

— Relevantna literatura, poslovnici, zakoni, uputstva

— Dobro za shvatanje osnovnog o zadatku koji treba da
se podrzi

— Dobro za prikupljanje podataka o zadacima i akcijama

— Ne zahteva vreme korisnika
— Uvek mora da se proucava u svetlu korisnika, jer korisnici mozda to ne
rade tako kako bi trebalo po dokumentaciji, pravilniku ili zakonu...
Proucavanje softvera sli¢nog tipa
— Dobro da se brzo dode do nekih ideja
— Dobro da se brzo dode do inicijalnih zahteva
— Dobro da se brzo dode do alternativnog dizajna

107
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Kako programeri korisnickog interfejsa nisu i korisnici sistema,
potrebno je saznati ko su zapravo korisnici sistema

Toliko ocigledno, da se ponekad na to zaboravi, ali
zaboraviti korisnika je direktan put ka loSem interfejsu

Odrediti primarne korisnike (one koji ¢e zaista koristiti

softver, ali i tu ima nekoliko nivoa — onaj koji koristi

softver, onaj koji placa/narucuje softver, softverska

podrska) ali i sekundarne (koji su pogodeni akcijama

softvera)

— Operator na Salteru Informatike je direktni primarni korisnik (koristi softver),

njegov direktor je indirektni primarni korisnik (narucilac softvera), gradanin
koji pla¢a racun je sekundarni korisnik

Fokus je uvek na primarnim (direktnim) korisnicima, pa tek posle na
sekundarnim

Zajedno se zovu stakeholders (zainteresovane strane)

108

54



... UPOZNAVANJE KORISNIKA % -

* Postoje razli€iti aspekti korisnika koje je potrebno saznati da bi se
korisnik sistema u potpunosti analizirao/upoznao
— Karakteristike korisnika
— Profili korisnika
— Sta korisnik Zeli

+ Zelje koje iskazuju u samom razgovoru
(expressed needs)

« Zelje koje se identifikuju tokom razgovora a za koje korisnik mozda ni
ne zna da ih ima (felt needs)

— Sta korisnik ogekuje

=0

KARAKTERISTIKE KORISNIKA ...

» Vazan aspekt dizajniranja korisni¢kog interfejsa je da se obezbedi da
kor. interfejs odgovara atributima korisnika, tj. njegovim karateristikama

» TipiCne karakteristike:

— Pol, godiste, kulturoloSka grupa (prepoznavanje ikonica), jezik koji govore

— Obrazovanje (pismenost, racunarska pismenost, snalaZzenje sa brojevima)

— Fizi¢ko ogranienje

— IT znanje, vestine (da li zna
da kuca?) i iskustvo

— PsiholoSke karakteristike
korisnika — motivacija i stav
preme upotrebi racunara i
digitalizaciji u njihovom poslu
(koliko god da je dobar ili 10§
softver uspeh precesto zavisi od stava korisnika prema upotrebi racunara u
njihovom poslu — npr. PACS, doobia)

— Iskustvo u upotrebi domenskih aplikacija

Cognitive aspect
Prior experience, Technical skill, Memorizing ability, Use fixation, and
Familiarity with electronic products

Personality trait

Curiosity, Patience, Buy confidence, Uncertainty avoidance, Buy decision,
Self-efiicacy, Locus of control, Exposure to media, Neuroticism, Extraversion,
Openness, Conscienti and Pronness i

Demographic factor
Age. Gender, Educati Annual houschold income, and
Cultural background
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. KARAKTERISTIKE KORISNIKA ...

* Mnoge aplikacije imaju razliCite vrste korisnika

— korisnici imaju razli€ite uloge (student, nastavnik, administrator)

MEGMUKM(DFSDMMEDMH'ERS‘»
T T ]

Account Owner Admin Org Admin Publisher

— razli€iti korisnici prema njihovim CAST OF CHARACTERS
karakteristikama (godiste,
motivacija)
persone (svaka korisni¢ka klasa
dobija fiktivhog predstavnika

ey, Androw,
the Cougar  the landiard
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. KARAKTERISTIKE KORISNIKA ...

» Profilisanje korisnika je lakSe kada je korisnik poznat

_ Pltate konkretne able 3.3 User Profile of ATM Customers (from Chapanis, 1996)
User characteristics ATM customer characteristics

korisnike
— Kada se ne zna Age Will range in age from about 12 to 80+
kosu tacno
kOfiSﬂiCi to se Sex Both male and female
!.nora .|s'tra2|.t : Physical limitations May be fully able-bodied or may have some physical limitations in relation to
InterVJUIsanjem hearing, sight, mobility, use of hands, or wheelchair use
adekvatnih ljudi Will be of varying heights
u organizaciji
(domenski Educational background ~ May have only minimal education qualifications and possess limited literacy
k '[' and numeracy skills
eKspertl,
menadieri) Computer/IT use May have little or no prior experience of computer or IT use

Motivation May be very motivated to use the ATM, particularly if they can do their
banking quickly and avoid waiting in long lines at the bank

Attitude Attitudes to use may vary, depending on the services the ATM offers, the
reliability of the technology itself, and the attitude of users toward computers
112
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... KARAKTERISTIKE KORISNIKA ...

Table 3.4 ATM User Groups (sdapted from Stone, 2001)

User ATM customer characteristics, by group
characteristic

Identifikovati grupe korisnika Tons g s o oo Wik st 1 i
unutar opste populacije '
korisnika

— ldentifikovanjem grupa, mogu

Sex Both male and female.  Both male and female.  Both male and female.

f P A P Physical imitaions  May be fuly May be fuly May be fuly o
se identifikovati i nacini ofmiyhaesome  ormayhavesome  mayhave some shysea
I~ . physical imitations in physical imitations in fimitations in relaton to,
ponasanja relation tc, for example,  relation to, for example,  for example, hearing or
hearing or sight. hearing or sight. ‘sight, mability, or use of
Wil be of varying Wil be of varying Peands.
hesghts. heights. Will be of varying heights.
Educational May have minimal or May have ony May have only
background no educational ‘minmal educatonal minmal educational

and avoid standing in
line at the bank.

Atitude Attitudes to use may Adtitudes to use may Atitudes to use may vary,

depending on the  vary, depending on the on the services

... KARAKTERISTIKE KORISNIKA

» Uvek proveriti pretpostavke

Table 3.5 Translating User Characteristics into Ul Design Requirements (middle age to senior citizen group)

* Nakon éega Sledl User characteristics ATM Ul requirements
analiza i pretvaranje

o Age range from 12 to 80+ ATM screen height needs to accommodate users of varying height.
zakljuCaka u zahteve

May be fully able-bodied or may ~ ATM screen height needs to accommodate able-bodied users as well
have some physical limitations as users with walking sticks or those who use wheelchairs.

Arthritis of the hands could be a problem, so any controls used

should accommodate this.
May have some physical All user inputs should have both visual and auditory feedback.
limitations in relation to hearing
May have some physical Screen text should be of a reasonably large font, in order to be read

limitations in relation to sight by both the visually impaired and unimpaired.

May have some physical Touchscreens, if used, should have target areas that are large

limitations in relation to use of enough to locate with imited manual dexterity.

hands Touchscreens, if used, should be sensitive enough to respond to
users with decreased strength in fingers or hands.

Little or no experience of The application should be easy to use (i.e., the tasks users want to
computerAT use undertake should be simple to perform).
The application should be easy to leam (i.e., the user should be able

to use the system without help, training, or instruction). 14
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GRESKE U ANALIZI KORISNIKA

4

» Opis idealnog korisnika, umesto onog $to zaista jeste
— Npr. idealni student, umesto onakvog kakav je
— Npr. svi naSi korisnici imaju Android telefon

— Npr. korisnik zna da koristi raCunar
(JKP Parking servis primer)

* Opis kakav bi korisnik trebao da bude a ne
kakav jeste je zapravo iznodenje zahteva a
ne karkteristika postojeéeg korisnika

— To nije ono zbog ¢ega se radi
analiza korisnika, ve¢ da se vidi da li
nesto nedostaje i Sta treba da se doradi "Yes, I'm a real Genie... but you're

da se ispune zahtevi asking me to understand your client's
requirements and even I can't do that!"

115

ANALIZA DOMENA ...

gl

» Odnosi se na ekspertsko i specijalisticko znanje, domen za koji se
aplikacija razvija

» To potrebnih informacija se dolazi ispitivanjem eksperata iz datog
domena, prou¢avanjem dokumentacije i literature iz date oblasi (za
razvoj finansijskog softvera moraju se konsultovati stru¢njaci iz oblasti

finansija, ali i . . _
oy Banking knowledge includes services such as:
Odgovarajuca + savings and checking accounts
literatura, ako * mortgages
. . « life insurance
i zakoni) ATM - loans
knowledge + business services
e Pored « stocks and shares
eksperata ; ;
e ey ATM knowledge includes services such as:
uvek UkljUCItI Banking knowledge « checking an account balance
i primarne + withdrawing money
I « depositing money
korisnike « ordering a bank statement

Figure 3.3 ATM Domain Knowledge Is a Subset of Total Banking Domain Knowledge. (From Stone,

2001.) 116
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... ANALIZA DOMENA

» Osnovni zadatak ove analize je da identifikuje entite domena, tj. sve
stvari koje su uklju¢ene u proces

* Entiteti domena:

Realni objekat (osoba, ku¢a, dokument, automobil, ...)
Apstraktni koncept (veli€ina, boja, radno mesto, ...)

Dogadaj (rodenje, upis, isplata, ispit, ...)
Odnos (nastavnik-predmet, proizvod-prodacnica, ...)
* Modelovanje domena

— Dijagram toka podataka
— ER dijagram

- Dijagrama stanja Student

Class

gl

ANALIZA ZADATKA ...

» Da bi se napravio dobar sistem sa dobrim korisni¢kim interfejsom,
moraju se odrediti ciljevi koje korisnik namerava da ostvarim pomocu
tog sistema

» Ovaj korak analize ima za zadatak da odredi koja je namena sistema
» Korisni¢ki posao moze se opisati kroz —

— Ciljeve (goals) — krajnji rezultat koji se
zeli ostvariti,vopisano na viSem nivou
apstrakcije (Sta se Zeli ostvariti)

— Zadatke (tasks) — strukturirani skup
povezanih aktivnosti koji se primenjuju . o . o
u sekveni kako bi se ostvario Zeljeni cilj,
neki ciljevi se mogu ostvariti na razli¢ite nacin (razli¢iti zadaci)

— Akcije (actions) — individualna operacija ili korak koji se moraju izvesti kako
bi se realizovao zadatak

118
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... ANALIZA ZADATKA ...

Neki zadaci se mogu podeliti u podzadatke

Da bi se neki ciljevi mogli ostvariti, potrebno je znati i preduslove

(preconditions)

— Primer: pre nego $to po¢ne da koristi facebook, korisnik mora da se loguje

na sistem

— Preduslovi su znac¢ajni za dobar
dizajn kor. interfejsa

— Omogucuju da se identifikuju
situacije koje ¢e dovesti do
greske, jer korisnici €esto ne
ispune preduslove

— Samim tim omogucuju da se
greSke izbegne ili da se ucine
bezazlenim

e =for x|

He Bl Wew ko Foal Cpiows ook Hep
Mo | o Soeting [+ B Amch = @ Secrty |~ W swe T
o DinsDragan ecmc@uracrs dnBurners

Te

Sublect | sanje ez useiog semacca

Body Tewt = Wariatie Widt WA A|A A GG .

— Primer: da bi se poslao mejl, mora se znati adrese primaoca, mejl klijent ne
dozvoljava klik na send dugme ako nije uneta adresa primaoca

... ANALIZA ZADATKA ...

119

Analiza korisni¢kih zadataka dovode do toga da se identifikuje Sta
treba da se uradi, aII ne I kako Table 4.1 Characteristics of Tasks

Hijerarhijska dekompozicija je
dobar pristup u analizi zadatka;
krene se od oshovnog
(glavnog) zadatka sistema, te
se on dekomponuje na svoje
podzadatke

Kao i korisnici i zadaci imaju
svoje karakteristike koje uti¢u
na odluke u izboru i dizajniranju
kor. interfejsa, kao i na izbor
interakcionih uredaja

The extent to which tasks vary from one occasion to another

Whether tasks will be carried out regularly, infrequently, or only once

The knowledge and kinds of skill required to perform tasks

How much the work is affected by changes in the environment

Whether time is critical for the work

Whether there are safety hazards

Whether the user will do the work alone or with others

Whether the user will normally be switching between several tasks
120
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... ANALIZA ZADATKA ...

Table 4.2 Task Characteristics for Withdrawing Money from an ATM

* Primer: karakteristike 5o e tesk van from ene occasion o Ro.

zadatka u podizanju
novca sa bankom ata How frequently is the task carried out? May be daily, weekly, or less frequently.

What kinds of skills or knowledge are Must remember PIN to access machine.
needed?

Is the task affected by the environment? Weather conditions could affect use of machine (e.g., the
user may be wearing gloves in winter, it may be raining,
bright sunlight may make reading the display difficult).

Is the task time critical? Users may be in a hurry when using the ATM, since ATMs
are often used for their speed and convenience.

Are there any safety or security hazards? There are no safety hazards in the use of the ATM itself.
However, the users’ personal safety in relation to
onlookers and the safeguarding of their PINs and the cash
withdrawn are considerations.

Will the work be done alone or with others?  The work will be done alone.

Will the users normally be switching Many users will check their balance before withdrawing

between several tasks? money. The users will not switch between tasks when
withdrawing money, but external factors (like children) may
divert their attention. 121

... ANALIZA ZADATKA ...

[ -

* Do jednog cilja moze se doci na vise nacina

Table 4.3 Different Task Sequences for Sending a Letter
How Bill Smith sends a letter How Brenda Jones sends a letter

Write the letter. Get an envelope.

Get an envelope. Address the envelope.

Address the envelope. Write the letter.

Put a stamp on the envelope. Put the finished letter in the envelope.
Put the finished letter in the envelope. Put a stamp on the envelope.
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... ANALIZA ZADATKA % J

» Do podataka o zadacima dolazi se intervjuom i observacijom korisnika

» Pitanja o zadacima:
— Gde se izvrSava zadatak?
— Kakvo je okruzenje u kojem se izvrSava zadatak? Prljavo, bu¢no, opasno?
— Koliko se Cesto izvodi zadatak?
— Kaoji su vremenski okviri za realizaciju zadatka?
— Koji su resursi ha raspolaganju a potrebni da se izvede zadatak?
— Na koji nacin se sti¢e znanje potrebno da se realizuje zadatak?
— Sta moze poéi po zlu? (Exceptions, errors, emergencies)
— Ko jo$ u€estvuje u zadatku?

123

GRESKE U ANALIZI ZADATKA

=
|

» RazmiSljanje iz aspekta sistema a ne korisnika
— "Obavestiti korisnika o sastanku," (ovo je zahtev)
a treba:
— "Obavesti me o sastanku" (zadatak)
— Nekada je to samo stvar semantike, ali je Cesto fokus na to Sta sistem
moze, a ne $ta korisnik Zeli
» SuviSe rano se fokusira na dizajn interfejsa
— "Sistemsko zvono ¢e obavestiti korisnika ..." (to je pre detaljno i zavisi od
implementacije)
» Belezi se $ta korisnik zna (konkretno), a ne $ta radi (esencijalno)

— Cuvanije fajla na disk umesto postaram se da je moj rad saduvan
* Dupliranje loSe prakse iz drugog softvera
+ Ignorisanje dobrih stvari iz prakse i njihovo ne prenoSenje u sistem

(npr. beleske asistenta na dokumentima)
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KAKO DO BOLJE ANALIZE KORISNIKA/ZADATKA ... & i
Pragan dr Dinew - Mmﬁoyp Coveh 1aCunar ﬂﬂﬂm %mm
» Koncetrisati se na pitanja zasto (cilj) i kako (podzadaci), a ne samo na
Sta (jer korisnici teze da se fokusiraju upravo i samo na sta)

— To ¢e da ucini analizu apstraktniju, ali i
detaljniju (precizniju) .'

+ Traziti slabosti i probleme u tome kako korisnici "
ostvaruju ciljeve i rade svoje zadatke (u /
trenutnoj situaciji)

— Kaoji zadaci €esto rezultuju neuspehom?

Zasto?
g L
= & B | @ — Kaoji su zadaci nevazni a oduzimaju previse
=~ ' ) vremena?
1 Aa = — Koji zadaci nerviraju korisnike? Kako bi
=== £0) korisnici to popravili?

:l: 125
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... KAKO DO BOLJE ANALIZE KORISNIKA/ZADATKA &_\ a

» Istrazivanje (ispitivanje) konteksta korisnikovog rada
Observacija rada korisnika u realnom okruzenju

Konkretna pitanja

Uspostavljanje "master-apprentice"
+ Korisnik pokazuje "Kako" i prica o tome

* Intervjuista gleda, hvata beleske i
postavlja pitanja
Dovodenje u pitanju pretpostavki i stalno preispitivanje

.. * Participatory Design (uklju€ivanje svih u€esnika
u dizajn kor. interfejsa)

— Ukljuciti reprezantivne korisnike u sam dizajn
(uvek! ali i u sve faze, od prikupljanja zahteva i
njihove analize)

— Npr. kako napraviti aplikaciju za knjigovodstvo
bez konsultacija sa iskunim knjigovodom
(ekspertsko znanje) 126
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FAKTORI U FORMIRANJU ZAHTEVA

it

* Tokom razvoja raé. sistema uvek ¢e postojati ograniCenja i kompromisi

Cena razvoja/budzet/rokovi
Dostupna tehnologija i povezanost
(interoperabilnost) sa hardverom i
drugim softverom

Stavovi/motivi individualnih
zainteresovanih strana
(stakeholders)

Kontradiktorni zahtevi ‘ 2
Organizaciona politika {

-
A\ o8 ‘\
\)‘}J )
G}, "The client kept changing the requirements
w on a daily basis, so we decided to freeze

PROBLEMI TOKOM FORMIRANJA ZAHTEVA

. "
them until the next release. 127

gl

» Velika lista ograni€enja i problema, na neke se ne moze uticati

Nedovoljan broj korisnika/zainteresovanih strana,
nekompletna lista zahteva

LoSa evidencija zahteva i promena funkcija usled
otkrivanja novih zahteva, moZe dovesti do
ispustanja nekog zahteva ili pogresne interpretacije
Losa koordinacija faze prikupljanja zahteva

LoSa komunikacija izmedu korisnika na razli¢itim
nivoima odluc¢ivanja, loSa komunikacija sa program. tunoum
Odredivanje domena nije uopste lako i trivijalno, greSke mogu rezultovati
pogresnim zahtevima

Ljudi koji razumeju problem moZzda nisu dostupni ili zainteresovani
Organizacioni i politicki faktori

Zainteresovani uc¢esnici ne znaju Sta Zele od sistema

Okruzenje se stalno menja kao i ljudi na pozicijama, te zahtevi mogu
zastareti usled tih promena

Prenagljeno zaklju€ivanje (opis idealnog stud. a ne kakvi su stud. zaista)

128
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FORMIRANJE ZAHTEVA ...

» Zahtevi vezani za interfejs su deo zahteva ¢itavog sistema
* Trebaju da obezbede opis onog Sta sistem treba da uradi, ne i kako

+ Analizom skupljenih podataka iznose se zakljucci koji se beleze u
dokument (specifikaciju) zahteva

Dokument zahteva:

1. Arhitektonski zahtevi (opisuje
potrebe arhitekture sistema)

2. Funkcionalni zahtevi
(funkcionalnost koja se mora
izvrsiti)

3. Nefunkcionalni zahtevi
(karakteristike sistem kao
zahtevi kvaliteta)

4. Zahtevi ograni¢enja (margina

rada sistema)
129
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... FORMIRANJE ZAHTEVA ...

* Ne postoji standardni nacin da se napiSe dokument zahteva

— Zabhtevi koji se odnose na — Zahtevi koji se odnose na
karakteristike korisnika domen i radno okruzenje
— Zahtevi koji se odnose na — Limitirajuéi faktori, ograni¢enja i
zadatke i njihove karakteristike preduslovi
— Usability zahtevi - ..
I'm glad we finally Uhm... I'l setup
- . L o . D 4
* Pisu se prirodnim jezikom koji moze svako R ||

razumeti, jer Ce ga Citati ljudi razliitog profila notes; ighi?

— Govorni jezik mozZe predstavljati i problem jer
se moze interpretirati na vie nacina

* Smernice = ‘ 4
. . NOUR REQUIREMENTS z E;iDTDOB:“'EGXTCDAN l:‘ ‘LO\;)'\:L:;)_LJE;;S
zZa p|san]e 3?:2;?{\,&32& f| | cuess FrROM TS ; GLOBAL SYSTEM,
SEEN. § WEIGHT WHAT musT [[5[ | RIGHT?
dokumenta se th Theee |
§ i
zahteva i - i| & B
H £ g
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. FORMIRANJE ZAHTEVA

Guideline Description

Define standard templates for You should define a set of standard forwats for different

deseribi irenents. of requireuertts and always express requirewerts usi
. Hﬂpiebmi' This makes it less mﬁ 'l'ka:l'rfﬁm "8

itforwation will be wissed out and mkes it easier hw‘ He
reader Yo understand the different parts of Hhe requirenent.

Use language siuply, consistently, and concisely. Do not write requirenents using conoluted language, but
follow goed u‘n':?:;{smchce suth as short sentences and
paragraphs, using lists and tables and avoiding jargon.
whereyer possible.

Use diagraus opriately. Mou should not devel wuplad raus but skould use
LIS e diagraus to Pmaeu{—l?mad olerviews and to show
relationships between entities.

Supplewent natural language with other destriptions Do m{':? to write everything in natural language. TF

of requirenents. e requireneits wk are likely to be
fawdliar with other types of notation (e.g., equations), you
should not kesitate Yo use these notations.

ecify requireuents tatively. Wherever possible, you should si our re reu.ebd'e
Spely g parkiaticy Wﬂps_g Thajns offen Pﬁ@ﬂ!ﬂ& i ifying
properties of a systeu suah.as rehabgrg usa.bﬂrb, or
perforuance. 131

FORMIRANJE ZAHTEVA: POTREBNO ZNANJE |

Na kvalitet, sveopstost i tatnost dokumenta zahteva, pored informacija
o korisniku, zadacima, domenu, potrebno je i

znanje iz samog dizajna korisni¢kog interfejsa S
Ovo znanje dolazi iz teorije, kognitivne psihologije i

delom iz iskustva koje dolazi prou¢avanjem dobrog
korisni¢kog interfejsa

Upotreba specificnog i specijalizovanog znanja, formulisanog kroz:

— smernice (abstrakna upustva visokog nivoa opstosti koje
zahtevaju interpretaciju da bi se mogli primeniti) i

— pravila (detaljna, specijalizovana uputstva niskog nivoa
opStosti koja se mogu pratiti uz minimalno interpretacije)

Tesko definisati, nisu apsolutna i zavisi od izvora uputstva kao i
konteksta upotrebe

Treba uvek primenjivati obazrivo i u skladu sa kontekstom — uzimati u
obzir korisnike, njihove zadatke i domen 132
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CETIRI PSIHOLOSKA PRINCIPA

1. Korisnici vide ono sto ocekuju da vide.
Ako su OK dugme i Cancel na jednom dijalogu ne jednoj poziciji, a na
slede¢em su na drugoj poziciji, korisnik na drugom dijalogu moze
videti da je OK na mestu sa prvog dijaloga

2. Korisnici se fokusiraju samo na jednu stvar.
U buénom okruzenje (velika guzva) korisniku moze da odluta paznja,
kor. interfejs treba da ga podseca na to Sta treba da uradi sledece.

3. LaksSe je opazati strukturirani razmestaj kontrola (layout).
Tesko je uociti gde treba klilnuti, ako korisnicki interfejs ne daje
nagovestaje gde se moze kliknuti (linijama, bojom, senkom).

4. LaksSe je prepoznati nesto nego se podsecati.
Daleko je lakSe prepoznati neSto sa menija ili dugmeta, nego se
priseéati komande.

KORISNICI VIDE ONO STO OCEKUJU DA VIDE \ :

Figure 1.3 An ambiguous shape?

Figure 1.6  The Muller-Lyer illusion — which line is longer?

g THE CAT

Figure 1.4 ABC
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KOR. SE FOKUSIRAJU SAMO NA JEDNU STVAR
Pragan dr Dinew - Mmlmyp Coveh 1aCunar ﬂﬂﬂm %mm
The Cocktail Party Effect

Do you remember the last time you were at a party or in a crowd and you were
surrounded by a sea of faces and a babble of voices? How long was it before
you found yourself turning your attention to one specific conversation? What
happened to the other voices and faces? Did they simply become a blur? While
being involved in the one conversation, did you find yourself overhearing
anyone else’s conversation? Perhaps it was a piece of gossip, which you could
not resist listening to. What happened when you tuned in to this other con-
versation? Were you able to carry on with your conversation or did you become
distracted?

This everyday experience of focusing on one particular activity while switch-
ing between others has become known as the cocktail party phenomenon
(Cherry, 1953). You probably found that, after the initial impression of chaos,
you found yourself attracted to one group and one conversation, and the others
faded. But, for example, if you heard your own or a familiar name mentioned
elsewhere in the room, you may have found that your attention switched in this
new direction and that you then lost the thread of the former conversation.

LAKSE JE OPAZATI STRUKTURIRANI LAYOUT

Destination Flight Carrier Depart Arrive Business
A R G S »  Zakoni: blizine, sli¢nosti,

664 1035 1135 £149 zatvorenosti, kontinualnosti,
8064 1110 1410 4307 i
4618 1115 1355 £222 simetrije
2045 1130 1335 4222
8363

1203 Aberdeen (BA4171) Dep: 0845; Arr: 0945
1903 (B/S: £155/102)
4526 Dublin (FR664) Dep: 1035; Arr: 1135
8413 (B/S: £149/100)
4172 oulouse (AF8064) Dep: 1110; Arr: 1410
(B/S: £307/182)
: Frankfurt (LH4618) Dep: 1115; Arr: 1355
(B/S: £222/152)
: Amsterdam (UK2045) Dep: 1130; Arr: 1335
(B/S: £222/152)
: Copenhagen (BA8363) Dep: 1145; Arr: 1445
(B/S: £315/187)
: Paris-CDG (BA1803) Dep: 1150; Arr: 1400
(B/S: £248/165)
: Exeter (JY446) Dep: 1205; Arr: 1305
(B/S: £155/102)
: Glasgow (BA1903) Dep: 1210; Arr: 1310
(B/S: £155/102)
: Munich (LH4526) Dep: 1225; Arr: 1525
(B/S: £301/179)
: Geneva (BA8413) Dep: 1235; Arr: 1420
(B/S: £222/152)
: Aberdeen (BA4172) Dep: 1245; Arr: 1345
(B/S: £155/102)
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LAKSE JE PREPOZNATI, NEGO SE PODSECATI

FORMIRANJE ZAHTEVA: PRINCIPI 1Z ISKUSTVA

O =]

[y Welcome lo the "
J2d Learner's Guide
10 the
Feedback

The Learner's Guide will help you make informed decisions about your study.

Walsh: Am fanylion y gwasanaethau sydd ar gael drwy gyfreng y Gymraeg, clicimch yma.
r Course Choice How to choose a course or qualification,
f{:"‘- 3?;’;?5; zgtrxdents Advice for disabled students and others who have additional needs.
@ Career Planning Helpful information on career development and planning.
ﬁi Learning Skills A range of resources to help improve your study skills.

cluding

ree

Site feedback [Cymraeg) | Site accessibility

Disclaimer | Privacy policy
Copyright @® 2004 The Open University

Vidljivost (visibility):
Da li su kontrole vidljive, jasne?

Ociglednost, dostupnost

(affordance):
Da li je oCigledno kako se
kontrole koriste ? Vot it e e e o o e @ sl e

Obavestavanje |visibility, Affordance, and Feedback
(feedback):

The controls on newer VCRs are generally more visible than on older models.

Dali je There are good mappings between the controls and their effects — that is, the
jasno iskazana |functions provided by the VCR interface map onto or are related to the user’s
re akcij a goals and needs. Controls often have just one function; for example, there may

. be several push buttons that do only one thing, like an on/off button that
SIStem_a - simply turns the VCR on or off. There is affordance, as the buttons make it
na Korisni€ku  |obvious how they are operated (i.e., they afford pressing). There is feedback on
akciju the display, and the system is generally understandable. In general, the rela-
tionships between the user’s goals, the required actions, and the results are sen-

sible, meaningful, and not arbitrary.
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SMERNICE ...

* Razlikuje se u nivou detalja i tipu, od opstih do platformskih, od

dizajnerskih do programerskih

* Smernice za razvoj ha Microsoft platformi

https://msdn.microsoft.com/en- S Q
us/library/windows/desktop/dn688964(v=vs.85).aspx : G\)\de\\\\%
* Smernice za razvoj na Mac platformi

https://developer.apple.com/go/?id=0sx-hig

* Smernice za razvoj ha Andriodu
https://developer.android.com/quide/practices/ui_quidelines/index.html

* Smernice za razvoj ha iOSu

https://developer.apple.com/ios/human-interface-quidelines/overview/design-
principles/

* Smernice za razvoj ha Linuxu
https://developer.gnome.org/hig/stable/

140

70


https://msdn.microsoft.com/en-us/library/windows/desktop/dn688964(v=vs.85).aspx
https://developer.apple.com/go/?id=osx-hig
https://developer.android.com/guide/practices/ui_guidelines/index.html
https://developer.apple.com/ios/human-interface-guidelines/overview/design-principles/
https://developer.gnome.org/hig/stable/

... SMERNICE

» Opstih smernica ima jako puno, kao da svaki istraziva¢ ima svoj skup
smernica

» Dosta se preklapaju i razlikuju se u nivou detalja i
broju stavki
— Strucnjaci se slazu (manje-viSe) oko toga Sta Cini
dobar kor. interfejs i nakojim principima se bazira
dobar usability, ve¢ se ne slazu oko toga kako te
principe organizovati u mali kompaktan skup upustava

* Primeri smernica: @

Ben Snajdermanovih ,0sam zlatnih pravila“ e
DzZob Nislenova pravila
Normanova pravila
Tognazzini principi

OSAM ZLATNIH PRAVILA ...

Shneiderman’s 8 Golden Rules of Interface Design

The principles Questions to consider Mark Complete

|1 Strive for consistency |'Is the style of this element maintained across your site/app? Is this content |

placed in the correct location according to the site hierarchy? Does this
follow the conventions for your chosen platform? How can you make D
your designs more consistent?

2. Enable frequent users to use shortcuts | Are there shorteuts available for your more experienced users? Who 1s
this product designed for? Will there be a need to consider experienced D
users? How can you make it easier and quicker for experienced users?

3. Offer informative feedback | Does the user know where they are at in the process? Does the user know
what they have done after performing this action? How are you I:l
communicating this feedback to your user?

4. Design dialogue to yield closure Does the user have 1o do any guessing here? Is it clear and obvious
enough for your intended audience? Are there any next steps for the user? D
How are you communicating the system status with the user?

5. Offer simple error handling Have you done everything imagimable to prevent this error from
happening on your end? Is this error avoidable in the first place? If the D
user does make an error, how easy is it for them to fix it?

6. Permit easy reversal of actions How many steps does the user have to take to reverse their actions? Will
the user quickly realize they need 1o reverse the action in the first place? D
How can you make your users detect the possibility of reversal?

7. Support internal locus of control Will the user feel in control at this specific touch point in your app? Will
they be surprised in an unpleasant manner? Does the site feel easily D
navigable? Does the user feel safe and in control? How can you make the

. § | user feel more safe and in control?

8. Reduce short-term memory load Are there enough visual cues here for the user to find the functionality or

item? Do they have to remember things to understand what's going on? I:‘

How can you help the user recall?
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... OSAM ZLATNIH PRAVILA ...

(1. pravilo) Teziti konzistentnosti ...

Identi€na terminologija treba biti koriSéena
u svim elementima korisnickog interfejsa
(odzivima sistema, menijima, dokumentaciji
i sliénom)

— Sli¢ne situacije treba da zahtevaju slicne
setove korisnickih akcija

— Korisnicima treba omoguciti koriséenje
standarda na koje su naviknuti

IT’s ONLY A VIRTUE If YOU'RE NOT A SCREWUP.

— Ne treba dozvoliti da se korisnik zapita da li razli€ite reci, oznake, situacije
ili akcije znace isto $to i u drugim okruzenjima

— Pridrzavanje ovom pravilu najlakSe se ostvaruje koriS¢enjem konvencija
platforme koja je u opticaju

143

... OSAM ZLATNIH PRAVILA ...

... (1. pravilo) Teziti konzistentnosti ...

ilter  View Window Help Color Range

# Sampled Colors

§ Toerance: 50 ¥ Antiaias Select: o

Fuzziness:
. 57 Load...

& Add Fonts S
List of forts
B, 58
Gose,
X \

Folders

¢ \windows Drives:

=X »| @EBclocabk v [ Newok
€ addns
€ FopPatch
€] assembly

B o ) Boat ~ | [¥] Copy forts to Fonts folder
=
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... OSAM ZLATNIH PRAVILA ...

... (1. pravilo) Teziti konzistentnosti

Print

< DM » DMAminsbedi + BOOKS + OF » miges 1G] [Semchimas » -
LE}] Copies: 1 5
Yo Print
A ot mages
8) OF image Captionsdocx
Printer
|/ Canon MX870 series Printer =
22D Ready
Printer Properties
Settings
Addateg T Addatite "L Print All Pages

“_| Print the entire document

Pages:

L'?} Print One Sided <
Only print on one side of the page

22 Collated
HELM 123 123

g Portrait Orientation -
Letter 851" 22:28cm
85"x11

[ — | Normal Margins

=t Left: 1 Right: 1"

D 1Page Per Sheet -

 Youeam (1) v Page Setup
Fie name: | | A pctures et et v

Took v | wwen [ | Cance
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... OSAM ZLATNIH PRAVILA ...

(2. pravilo) Stremiti univerzalnoj upotrebljivosti ...

— Prepoznavanije potreba razlicitih korisnika

— Pocetnici naspram eksperta, ljudi sa
invaliditetima, starost, tehnoloSka razli¢itost

— Kako raste frekvencija upotrebe softvera, tako
i korisnik sve viSe Zeli da redukuje broj akcija
koje sprovodi i ubrzati tempo interakcije

— Precice, funkcijski tasteri, skrivene komande i makro funkcije mogu biti od
velikog zna&aja naprednom korisniku

= Novi korisnici najéeSc¢e ne primeéuju akcije koje mogu ubrzati njihov
rad, dok frekventniji korisnici ovakve akcije pametno iskoriS¢avaju

« To je razlog zbog kog takve akcije treba omoguciti, kako bi sistem bio
pogodan i za nove i za frekventne korisnike
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. OSAM ZLATNIH PRAVILA ...

. (2. pravilo) Stremiti univerzalnoj upotrebljivosti ...

/| Untitled - Notepad

File [Edit] Format View Help

| Undo an+z
ut X
Copy csC
Paste CtrisV
Delete Del
Find.. Cul+F
Find Next [
Replace... Ctrl+H
GoTo.. cul+G
Select All cmieA
Time/Date s

moanlight resanance
moanlight sonata

moonstone
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... OSAM ZLATNIH PRAVILA ...

(3. pravilo) Davati informativni feedback ...

— Za svaku korisni¢ku akciju trebalo bi da dode do »
nekog odziva sistema kroz odgovarajuci O(JODU CK
feedback u razumnom vremenu APPROVES
; A

— Za frekventne akcije i akcije sa malim
posledicama odziv moze biti neupadljiv
i umeren

— Za nefrekventne i akcije sa velikim
posledicama odziv mora biti naglaseniji i jaci

— Informativni feedback mora biti smislen i
informativan

148



. OSAM ZLATNIH PRAVILA

. (3. pravilo) Davati informativni feedback ...

at XNALara,Game,LoadContent()

at Microsoft.Xna,Framework.Game. Initialize()
at XNALara,Game. Initialize()

at Microsoft.Xna. Framework. Game.Run()

at XNALara,Program.Main(String[] args)

6 Object reference not set to an instance of an object.

mwm == e

[Foe 200

Hos s bl e e N’-m»wvmwmv ann—wdmmyum’
R YYY) -0 YYY ) Y YYY ) T o
e = RN DG o = E e
Sttt | ‘IIIHJA!‘wmwM.
(s | 1 I P o= i
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. OSAM ZLATNIH PRAVILA

. (8. pravilo) Davati informativni feedback

o= v o o= ki

Add Exvact Test Copy Move Deket Tnfo

(Do wasTen pencerzs 257, M|
rane s padedsae (A
T

2 copyright. bt

ESSELTyRes — Windows XP WordPad save dialog:

WordPad

[ ves J[ Mo J[ coned ]

0S X TextEdit save dialog:

a - Do you want to save the changes you made in
- d /  the document “Test Doc"?
< >
- Your changes will be lost if you don’t save them.
39 ooyectis) selecter 50328 274 5916844 2005-10-31 10:41
(" Don'tSave ) (" Cancel ) H‘E—a
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... OSAM ZLATNIH PRAVILA ...

(4. pravilo) Projektovati dijaloge naglasene zatvorenosti ...

Sekvence akcija trebalo bi da budu organizovane u
grupe sa jasno definisanim po¢etkom, sredinom i
krajem

Informativni odziv na kraju grupe akcija daje
korisniku satisfakciju za dobro obavljen posao
i priprema ga za sledecu grupu akcija

Sprovoditi korisnika kroz sve korake

Jasno signalizirati korisniku da je stigao do kraja i
da je ispunio sve zahteve
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... OSAM ZLATNIH PRAVILA ...

... (4. pravilo) Projektovati dijaloge naglasene zatvorenosti

T 5 ooy Trorame W0 T T e
Wshoppiog Car - Uer St 1 09 - whos - st usoe ERERRRIERE]

F——FF

I Shopping Cart
Ty — ]
- v
e e o D 0 O o, ° The item was successtully added'updated 1o the cart.
— — -
il
poouct

ary owmanon Toma

Regater [ [es soe .
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... OSAM ZLATNIH PRAVILA ...

(5. pravilo) Ponuditi prevenciju i rukovanje greskom ...

— Koliko god je to mogucée, dizajnirati sistem
tako da korisnik ne mozZe napraviti ozbiljnu
greSku

— Ukoliko je greSka vec¢ napravljena, sistem bi
trebalo da bude u mogucnosti da prepozna
gresku i ponudi jednostavne mehanizme za
obradu greske, odnosno oporavak od nje

— Poruke o gresci treba da budu napisane
jasnim jezikom, koji ne uklju€uje kod

... OSAM ZLATNIH PRAVILA ...

... (5. pravilo) Ponuditi prevenciju i rukovanje greSkom

[J] MyExceptionServietjava (@ Apache Tomeat/7.0.32 - Error report 52

& § [

rror ==
: HTTP Status 500 - GET method is not supported.

@ A Runtime Error has occurred,
&' 0o you wish to Debug? 7" Exception report
Line:5 [T GET method i not supported.
E;T:at’aga\n ' gption: Please The server encountered an intemal error tht prevented it from fulfiling this request.
Jexxception]
javax.servlet.ServletException: GET method is not supported.
Ves No com.j ldev.serviet tion. i let.doGet (MyExceptionServlet.java:15)

javax.servlet.http.HttpServlet.service(BttpServiet.java: 621)
javax.serviet.http.HttpServlet.service(HttpServiet.java:722)

[P The full steck trece of the roat cause is available in the Apache Tomeat/7.0.32 logs.

Apache Tomcatj7032 |

Unauthorized Ringer + Notific

The Page You have requested can't authorized Q
Pe

rhaps you are here because:

Invalid numeric entry. A number between 1,000 pixels
and 200000,000 pixels is required. Restored last valid

power by beego 0.5.0 value.

Check the credentials that you supplied
Check the address for errors

Temperature  [100

Pressure

Speed [0

o

<
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... OSAM ZLATNIH PRAVILA ...

(6. pravilo) Dozvoliti poniStavanje efekata ...

— Korisniku treba dati slobodu i moguénost biranja, CTRL +Z R
kao i donoSenja sopstvenih odluka

— Ostvaruje se pruzanjem moguénosti korisniku da
odabere koje akcije i zadaci ¢e se izvrSavati u kom
trenutku (sistem ne bi trebalo da o tome sam
odlucuje ili da na neki na¢in namece odredene
akcije korisniku)

— Undo i Redo su osnovni alati za ostvarivanje ovakvog cilja

— Ako je ovo pravilo ispostovano, korisnik se osec¢a opustenije u radu jer zna
da se akcije koje su dovele do greSke mogu ponistiti

— Ovo dalje omogucava korisniku da nepoznate opcije programa uci kroz
istrazivanje - pomocu pokusaja i pogreSaka

— Jedinice u kojima se akcije mogu ponistiti mogu biti razli¢itog obima: moze

se ponistavati pojedina¢na akcija, ceo unos ili kompletna grupa akcija
155

... OSAM ZLATNIH PRAVILA ... _

... (6. pravilo) Dozvoliti poniStavanje efekata

& All My Files

®C oy = B
Select All #A ents
2 assignment 2 final draft.doc -
Show Clipboard 80 20 rule in software enginn History
Start Dictation... fnfn  chartrand (good paper with ¢ A - Untitied-1
B New
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‘ :9 B Leves
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J | Slide~ * Delete
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Google insent
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[ | S
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... OSAM ZLATNIH PRAVILA ...

(7. pravilo) Interno podrzavati kontrolu ...
— Iskusni korisnici Zele da imaju punu kontrolu Ll eote ... control
nad sistemom i da sistem funkcioniSe u
skladu sa njihovim komandama

— Sistem treba dizajnirati tako da su korisnici
inicijatori akcija, a ne samo posmatraci

WHICH 15 YOUR —N-LOCUS OF ConTRoL? pieedielongation

.,,a"“s ¢ fﬂ N 1’ s

= “ams
b
& - f Kﬂ_;_:m. " cor Others
control 1
&« \ my destiny canral my

Toog i -
T bl. * . el S
g7 diﬁ'm b:m:r?' ; '\n"sw 1 Locus of
"‘\:}‘ I Control
Internal locvs External locvs
of contro) of contro|

You make things happen Things hagpen Yo you.
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... OSAM ZLATNIH PRAVILA ...

... (7. pravilo) Interno podrzavati kontrolu
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... OSAM ZLATNIH PRAVILA ...

(8. pravilo) Redukovati opterec¢enje radne memorije ...

— Ogranicenja kratkotrajne memorije kod ljudi
zahtevaju da svi prikazi budu jednostavni,
da viSestrani prikazi budu konsolidovani,
zahtevi za pomeranjem prozora da budu
minimalni i da vreme ucenja bude podeljeno
izmedu kodova, mnemonika i sekvenci akcija

... OSAM ZLATNIH PRAVILA

... (8. pravilo) Redukovati optereéenje radne memorije
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NIELSENOVA PRAVILA ...

Visibility of
system status

Error prevention

Match between User control

system +real world

and freedom

@

Flexibility and Aesthetic
efficiency of use

... NIELSENOVA PRAVILA ...

and Help users with

minimalist design errors

Ten Usability Heuristics v o wisen

Visibility of system status
Give the users appropriate
feedback about What s going on

0 User control and freedom
/ Supponturdo, redo ard el points

o help users leave an unwanted

state caused by mistakes

Vi

Information since
diminishes the relavance

experencelevlsthrough shorcuts,
fvanced tools and frequent actions.

ey

Match between system
and the real world
col-world words, concepts and

Use re
conventions familiar Lo the users in &
natural and logical order.

Error prevention
Prevent problems
cccurring: eliminate
conditions or check f
bufore users commit o the action.

oML B B
Consistency and standards

Follow platform conventions throug)
consistent words, situations and actions,

appropeal
and facilitate decisions.

Help
Wewp | s M help and
_— docmentation e o
— find anc search, ocused
. ==
v | ooy
ey

Help users recognize, diagnose,
and recover from errors

suggest slutions,

rather than recall

Help and
documentation
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. NIELSENOVA PRAVILA .

(1. pravilo) Vidljivost statusa sistema ...

— Sistem bi stalno trebalo da obavestava korisnika o svojim ’
aktivnostima kroz odgovarajuce poruke (,feedback®)
upotrebljene na pravom mestu, u pravo vreme i u
odgovarajuéem vremenskom roku

— Dalije korisnik u svakom trenutku
svestan u kom statusu se sistem nalazi?
| koja je sledeca faza?

—  Primeri su dosta jednostavni: ,download*
proces prilikom kog nas sistem
obavestava koji deo fajla je ,skinut*

i koliko vremena je do kraja procesa

. NIELSENOVA PRAVILA .

.. (1. pravilo) Vidljivost statusa sistema ...

File Download (A=l 3

. &
Hyperlink o, O oFF :
H rlink hover Buy Now Hover - i
tperinthover D Con @) restp e fram v com
BuyNow  Disabled w:\em CiiDocuments and Sett... \ncsetup.exe
Transfer rate:

Step 1 Step 2 Ste Stop 5
| Step 3 Group Properties Your span of care 8o far...
Wk you e 1o Senge w
10 Ccee wre or e camm fom Seom
Nare
L Campus Normwest Bove Suoy
Ain Oescrpton 164
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. NIELSENOVA PRAVILA ...

.. (1. pravilo) Vidljivost statusa sistema ALL VIDEOS H

- c https://medium.com - A-E-N ‘3

How To Talk To A Person

en About This Mac
| Overview Dugiays Steeage; Memory Support  Service
P Macintosh HO 215.97 C8 free out of 250.14 C8
Upgrade account ElidaA v ! o 124
lAn‘- IM‘ W horos W Apps W Backups | Omher
"o 1o NN e nMc
. Flash Seorage
Elida A
elida@elida.ca [ ? 3T AW 2.54 T free out of 3 T8
- ln-. W Movies ¥ Photos 1 Apps M Backups [ Other
———— Extemal 3 T8 NG MG @B e TG
USE Disk
18/2/201 Settings
Disk Utility.
Install 165

. NIELSENOVA PRAVILA ...

(2. pravilo) Veza sa stvarnim svetom ...

—  Sistem bi trebalo da prati i poStuje konvencije i logiku iz stvanog @
sveta $to je moguce viSe i da omogudi korisniku da brzo razume
kako sistem funkcioniSe

— Trebalo bi da prati konvencije iz stvarnog sveta, tako da se informacije
prikazuju u logi¢kom i prirodnom redosledu

— Na primer, sistem bi trebalo da ,govori“ jezik
korisnika — koliko ste puta dobili poruku
sError 157935842930589“??7? Sistem bi
trebalo da nam pruzi informaciju tipa ,Printer
je u zastoju, nema papira. Molimo dodajte jos*

—  Programeri i krajnji korisnici ¢esto (ako ne i uvek) imaju drugadije videnje
kako bi sistem trebao da funkcionise i ignoriSuéi mentalni model krajnjih
korisnika, programeri stvaraju aplikacije koje su teske i neefikasne za
koris¢enje. (,Korisnik je glup“ nije mentalni model!!!)
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. NIELSENOVA PRAVILA ...

... (2. pravilo) Veza sa stvarnim svetom ...

Open Folder &~ i)

\\datadhesdl sidle nC\ SOURCES 15 not accessible. You might not have pemmission to wse thes.
metwork resource. Contact the adminatrator of this server 10 find out if you have access

A Maconomy dialog error (kind: OperationDisabled, roliback: true) peemmsieen.

The Randic s imesied
Outlook Dats File =3
The file —
A cu ocal a
com.ost cannot be because it has been
configured for use with a different mailbox. I ——
To.. & _dl SLMTL Interacts
(=3 | [~ oK
Microsoft Outiook =2

[, comotperform the requested peration. The command seected i ot ved for this recpent. There was n eror whie expandng the s, The st was ot fully expanded.

L]

€
Vias this nformation helofid?

Al

514.382.2200 # 661

SIDLEE COM
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. NIELSENOVA PRAVILA ...

... (2. pravilo) Veza sa stvarnim svetom

CmOononn . o0sEEs
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... NIELSENOVA PRAVILA ...

(3. pravilo) Korisnikova kontrola i sloboda ...

— U mnogim situacijama, korisnik odabere neke komande @
sasvim slu¢ajno, greSkom i sistem bi trebalo da obezbedi
,bezbolni* povratak na prethodno stanje

—  Podrzati Undo/Redo

—  Primeri na vebu su mnogobrojni: logo koji uvek vodi na po€etnu stranicu,
dugme nazad, izadi itd

H D R B

- I e I 1) I | « ) o Prsonme
L EEEEDRDP ) .
- o Iw I« I | P v ) o I» |t ) '
' 1
e o Is Qo IF I I ) I« | Eneemen

e F GO GO B O GO O B GO B »a 13

cow fowe fa foue CHCECEES » 1y

... NIELSENOVA PRAVILA ...

... (3. pravilo) Korisnikova kontrola i sloboda ...

Confirm Folder Replace : =)
This destination aready contains » folder named Do’ 1 , g/ flocalhost unneeded
“. l Are you sure you want to leave this page?
1 any files have the same names, you will be asked if you want to replace :
those files. : Do you want to leave? / enC0d|ng
Do you stil want to merge this folder 240(Inmwlpm.uwlomuwl y
Doc
| ‘ O e 10701 1543 ()
‘ . } | Confirm Navigation
( T ‘. r‘alumuum-mmmmmm
4 leave!
?:;ciikhuu (_StayonthisPage ) ( Leave this Page )
‘ Date modified: 201207.01 1528
} i
- Are you sure you want to change the
extension from “.md" to “.txt"?
Ys | [ Ship | [ Cancel f you make this change, your document may open in
a different application.
‘ VDo this for il current tems (71 found) Keeimal | Use.xt
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... NIELSENOVA PRAVILA ...

"\L Your Java version is out of date

% Updote (recommended)

e Oul i st ey wpdln rovs jove.ooon
- e —
pteesreopmbapasis . et e # Block
Block Jave content from punnng = tha browses sesson.
H (4
Slide¢ & i

wil
n___ bt Continue 9nd you will be rermnded to update sgem later

Toal eate e e 1 Do mat ash again uesil the nent upwdate is avalable
B B w = BT
@e: M Ba
B
Mowt vrwed the weee
e a——
- T 5 B SKIP . INTRO
—— [ {m
—d
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... NIELSENOVA PRAVILA ...

... (3. pravilo) Korisnikova kontrola i sloboda

NO WYSIWYG

WYSIWYG

IBM Selectric Typewriter WordPerfect 2.1 for DOS MS WORD 97
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... NIELSENOVA PRAVILA ...

(4. pravilo) Konzistentnost i standardi ...

— Neki simboli i ikone uvek imaju isto znacenje i $to je viSe mogucée
trebalo bi ih korititi &8

— Korisnik ne bi trebalo da se zapita da li rali€ite reci, situacije ili

naredbe imaju isto znaenje
—  Pratiti konvencije vezane za platformu

— Na primer, email se ozna¢ava pismom, Stampac sli¢icom Stampaca,
zastavice koje oznacavaju promenu jezika su u desnom gornjem uglu
stane

— Doslednost, tj. konzistentnost znaci da jedan stil, set boja, font, logo,
Jayout® (izuzetak moze biti jedino pocetna strana), redosled ikona uvek
treba da prati istu logiku, da ima isto znagenje i poziciju

— Na primer, kada korisnik treba da odabere da nesto sacuva ili eliminiSe,
LSave“ dugme bi trebalo da bude uvek sa iste strane, na svakom delu veb

sajta na kom postoji ,save” opcija
173

... NIELSENOVA PRAVILA ...

... (4. pravilo) Konzistentnost i standardi

- e - | = w2 (=]
FAVORITES B =
& o - .

Primary button
BEGIN CHECKOUT (Encouraged Action)

CONTINUE SHOPPING Secondary

Headers

Header 1
™ Header2

Header 3
Headerd

e 174

> Our Return Policy
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... NIELSENOVA PRAVILA ...

(5. pravilo) Prevencija gresaka ...

coon
— Kad god je to izvodljivo eliminisati situacije koje dovode do /

greske

— Ukoliko u sistemu postoje neke akcije
koje mogu prouzrokovati trajne i opasne posledice, korisniku treba pruziti
opomenu

—

— Na primer, ,Da li ste sigurni da
Zelite ovo da izbriSete?"
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... (5. pravilo) Prevencija gresaka ...

57 Edit Post  addnew

[ Warning: vinod is currently editing this past

Permalink: http:/flocalhost/wp_plugins/test-post-2/ | Edit || View Post || Get Shortlink

January 2004 »
E) Add Media TEEEE
D
g vt o 33 g St 81 914
" new Search | I l
new york
new york city
" . new delhi h
Weak
iq new s the samn Hint: The password should be at least seven chara
new de lower case letters, numbers, and symbols like ! "7 ¢
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... NIELSENOVA PRAVILA ...

... (5. pravilo) Prevencija greSaka

61

) Eastbound

Leave
Walk 0.5 mi

168 @ Cote-Vertu

) Northbound

24 Westbound

Walk 0.3 mi

Arrive

7 Aut Bonaventure
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... NIELSENOVA PRAVILA ...

(6. pravilo) Prepoznavanje, pre paméenja ...

—  Trebalo bi minimizovati optereéenje korisnikove memorije
tako §to su svi elementi interakcije vidljivi T

— Korisnik ne treba da pamti kako da koristi sistem

— Dizajneri bi trebali da u€ine objekte, akcije i moguce opcije sistema
vidljivim kako bi korisnik lakSe prepoznavao kako da rukuje sa sistemom

—  Korisnik ne bi trebalo da pamti informacije (istoriju) sa prethodnog dijaloga
u radu sa trenutnim dijalogom

— Instrukcije za rad sa sistemom trebale bi da
su stalno vidljive i dostupne

— ,Kako ono bese? | §ta sam posle toga
pritisnuo?“ nisu najbolji pokazatelji
performansi sistema
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... NIELSENOVA PRAVILA ...

... (6. pravilo) Prepoznavanje, pre pam¢enja ...

XaXs) 4 elida — bash — 55x16

i
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... (6. pravilo) Prepoznavanje, pre paméenja ...

- m = ), G -
| L AL |M v DLyl Features Getting Started Help Company Community Goodies
Polices de théme all
Cambria (En-tétes) = Customer's Front-End  Admin Control Panel  Mobile Version Demo  Showcase / l
| - ol Apparel iGoods Downloadables Toys
|| Polices utilisées récemment | Shopping Bag
0 Arial Your Shopping Bag
O Georgia
O Franklin Gothic Medium PIY Music Box Kit Zems $511.99
0 (-" of 'i 00033  Weight 1.00 s $1299 $12.99 & $0.00°
IRLAMONC Ionoie: Muskc Box Kt Crange Extimated Tax $0.00%
0 Ak)zllenf Grotesk BF BoldCn rr—— o e
© Adobe Garamond Pro 000052 Weight 1.34 s S e
o A’jcbf‘ I%Vung.'c St‘j I\‘i plor: Back, Memory: 16 GB; 3G: No Crang 1 0gree wh Tgrm el 330
0 SID LEE EB EXTRABOLD s
Toutes les polices Edit
£
% 'f:!”: ; Undo Ctrl+Z
A tHfe P
i piiin IO Redo [ Ctrl+Y
4 VE OF THUNDER Cut Ctri+X
Copy Ctrl+C
Paste Ctrl+V
Select All \ Ctri+A
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... NIELSENOVA PRAVILA ...

... (6. pravilo) Prepoznavanje, pre pamcéenja

GOSGLE niejsen’s heuristics

nielsen's heuristics
nielsen hci principles
nier automata

niece

Q

Remove
Remove

181
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(7. pravilo) Fleksibilnost i efikasnost ...

—  Omoguciti napradnim korisnicima da ubrzaju svoj rad

putem precica

—  Omoguéiti korisnicima da podeSavanje okruZzenja

<

euomcvoumonf

GREAT WORK!
You're managing
pages like a pro

Now you can...

— Add, delete, and move pages in the Stemap

— Use the Grid and Guides 1o heip layout Widgets

— Format a page in the Page Style Tab

— Make style changes to all pages using the Page Style Editor

AL

Getting Started Widgets & Masters
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... NIELSENOVA PRAVILA ...

... (7. pravilo) Fleksibilnost i efikasnost

or 1-Click Checkout ——— nielsen’s heuristics Remove
(‘_"‘ nielsen hci principles Remove
niece
FAST RE-ORDER
CLICK HERE m—

... NIELSENOVA PRAVILA ...

(8. pravilo) Esteti¢an i minimalisti¢an dizajn ...

— lzbegavati puno teksta i nepotrebnih informacija

— Dijalozi ne bi trebalo da sadrze informacije koje nisu relevantne za
reSavanje korisnikovog zadatka

—  Svaki dodatni (nepotrebni)
podatak zauzima mesto
bitnom podatku i smanjuje
vidljivost bitnih podataka
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... NIELSENOVA PRAVILA ...

i

it

T

Google
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... NIELSENOVA PRAVILA ...

... (8. pravilo) Esteti¢an i minimalisti¢an dizajn

P00 Qs mavam ane <
* C wwmgemymagnia evoe o=

"A
uomcomos
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... NIELSENOVA PRAVILA ...

(9. pravilo) Pomo¢ korisniku da prepozna, dijagnostikuje i ispravi

gresku ...

—  Svakako ne isto kao i obezbediti prevenciju od greSaka 0

— Ako je greska nacinjena, zanaci da prevencija nije bila
dovoljno dobra

—  Ovaj princip se odnosi na poruke koje korisnik dobija @ °.

od sistema (,error messages”) — trebalo bi da

informiSu korisnika o nastaloj grsci i da ga uputi
kako da problem resi ;f

—  Poruke o greSci treba da budu napisane jasnim
jezikom, da precizno opiSu greSku i da sugerisu

oporavak od greske na konstruktivan nacin
IMEAa
— Jedan od primera gde je ovaj princip lepo m
primenjen je istorija u Photoshop-u kl
187
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... (9. pravilo) Pomo¢ korisniku da prepozna, dijagnostikuje i ispravi

gresku

COLOUR Light Scarlet (Q53122]
9 LN ) r._‘ (Jemas [ Contacts

AAA e

© Please select your size

The page at hitpsy//kBnw-mgtv.accessdomain.com says:

Ermor: Attachment by that name has abeady exists.

SIZE (Size Chan)
xs S M L

= wBgmail.com x

TWITTER

Our representatives are also available to|
answer your questions on Twitter:

» @Videotron24_7 D
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... NIELSENOVA PRAVILA ...

(10. pravilo) Pomoé¢ i dokumentacija ...

— U idealnom slucaju sistem moze da se koristi bez ikakve
dokumentacije ili pomogi

— Jednostavno, svaki sistem bi trebao da ima stavku pomoc¢ sa
instrukcijama o koriS¢enju istog

— Pozeljno je da pomoé¢ bude laka za Citanje, sa
slikama i jednostavna za pretragu \ )

— Pomoé¢ bi trebala da bude fokusirana na korisni¢ke
zadatke

— Ne bi trebala da bude predugacka kako ne bi
odvratila korisnika od koriS¢enja dokumentacije

. NIELSENOVA PRAVILA

.. (10. pravilo) Pomo¢ i dokumentacija
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TOG’S FIRST PRINCIPLE ...

1. Aesthetics 11. Human Interface Objects
2. Anticipation 12. Latency Reduction

3. Autonomy 13. Learnability

4. Color 14. Metaphors, Use of

5. Consistency 15. Protect Users' Work

6. Defaults 16. Readability

7. Discoverability 17. Simplicity

8. Efficiency of the User 18. State: Track it

9. Explorable Interfaces 19. Visible Navigation

10. Fitts's Law

191

... TOG’S FIRST PRINCIPLE ...

(1. pravilo) Aesthetics

— Principle: Aesthetic design should be left to those schooled and
skilled in its application: Graphic/visual designers

— Principle: Fashion should never trump usability

Generating artificial obsolescence through fashion is a time-honored and
effective way to sell everything from clothing to cars. A new fashion
should not and need not detract from user-performance: Enormous visual
and even behavioral changes can be carried out that either do not hurt
productivity or markedly increase it.

— Principle: User test the visual design as thoroughly as the behavioral
design

User test after aesthetic changes have been made, benchmarking, where
applicable, the new design against the old. Ensure that learnability,
satisfaction, and productivity have been improved or at least have stayed
the same. If not, newly-added aesthetics that are causing a problem need

to be rethought.
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... TOG’S FIRST PRINCIPLE ... esen

(2. pravilo) Anticipation

— Principle: Bring to the user all the information and tools needed for
each step of the process

Software and hardware systems should attempt to anticipate the user’s wants and
needs. Do not expect users to leave the current screen to search for and collect
necessary information. Information must be in place and necessary tools present
and visible.

Anticipation requires that designers have a deep understanding of both the task
domain and the users in order to predict what will be needed. It also requires
sufficient usability testing to ensure the goal has been met: If a tool or source for
information is there on the screen, but users can'’t find it, it may as well not even
be present.

The penalty for failing to anticipate is often swift and permanent, particularly if you
do not have a captive user, as is the case with public websites and apps, for
example. Those users will probably never return from their search. Even if you do
have a captive user, you probably don’t have a captive client, and if the client’s
employees are wasting time trying to find required resources, your competitors will
have a good story to tell when it is time to make their next pitch.
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... TOG’S FIRST PRINCIPLE ... Design
Bungan dv Dinaw = leerahoijo Covel valunar SmernIce

(3. pravilo) Autonomy ...

— Principle: The computer, interface, and task environment all “belong”
to the user, but user-autonomy doesn’t mean we abandon rules

Give users some breathing room. Users learn quickly and gain a fast sense of
mastery when they are placed “in charge.” Paradoxically, however, people do not
feel free in the absence of all boundaries (Yallum, 1980). A little child will cry
equally when confined in too small a space or left to wander in a large and empty
warehouse. Adults, too, feel most comfortable in an environment that is neither
confining nor infinite, an environment explorable, but not hazardous.

— Principle: Enable users to make their own decisions, even ones
aesthetically poor or behaviorally less efficient
« Autonomy means users get to decide what keyboard they want to use, how they
want their desktops to look (even if they like clutter), and what kind of apps they
want to run. When developers take that kind of control away, users can be left
frustrated and angry.
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... TOG’S FIRST PRINCIPLE ... s

... (3. pravilo) Autonomy ...

— Principle: Exercise responsible control

Allowing users latitude does not mean developers should abandon all control. On
the contrary, developers must exercise necessary control. Users should not be
given so much rope they hang themselves. However, some developers today are
not only taking excessive control, but making huge HCI errors in the process, like
restricting text to fonts and sizes that people with ordinary eyesight can’t read.
They offer editing schemes that require the user to use their fat finger to place the
text cursor with pixel-precision accuracy just to avoid adding the necessary arrow
keys to their aesthetically perfect, but functionally crippled, keyboard.

They also set an arbitrary timing and movement threshold for determining whether
a user is or is not pressing a link on purpose, rather than her just pausing for an
instant at the start of an upward swipe for scroll, for example. They then offer the
user no way to alter that threshold, so many users find themselves triggering links
to unwanted pages many, many times per day. That is an irresponsible application
of control. We learned 30 years ago that users needed access to a slider for
mouse double-clicking. Touch users need the same thing for link timing.
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... (3. pravilo) Autonomy

— Principle: Use status mechanisms to keep users aware and informed

No autonomy can exist in the absence of control, and control cannot be exerted in
the absence of sufficient information. Status mechanisms are vital to supplying the
information necessary for users to respond appropriately to changing conditions.

— Principle: Keep status information up to date and within easy view

Users should not have to seek out status information. Rather, they should be able
to glance at their work environment and be able to gather at least a first
approximation of state and workload.

— Principle: Ensure status information is accurate

Status information can be up to date, yet inaccurate. At the time of this writing,
when a user updated an iPhone or iPad to a new generation of system software, a
progress indicator would appear showing that it will take approximately five
minutes to complete the task. Actually, it typically takes an hour or more. (The new
system itself would update in five minutes, but then all the other tens or hundreds
of megabytes of information on the phone had to be re-uploaded.) The user,
having been lied to, was left with no way to predict when she might actually get her
device back. Such a user is not feeling autonomous.
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... TOG’S FIRST PRINCIPLE ...

(4. pravilo) Color ...

Color blindness

— Principle: Any time you use color to convey information in the
interface, you should also use clear, secondary cues to convey the
information to those who cannot see the colors presented.

Most people have color displays nhowadays. However, approximately
10% of human males, along with fewer than 1% of females, have some
form of color blindness.

— Principle: Test your site to see what color-blind individuals see

Search Google for simulation tools. For example, for websites, you might
try http://enably.com/chrometric/. For images,
http://www.colblindor.com/coblis-color-blindness-simulator/.
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... (4. pravilo) Color

Color as a vital interface element

— Principle: Do not avoid color in the interface just because not every
user can see every color.

Color is a vital dimension of our limited communication abilities. Stripping away
colors that a person who is color blind can’t see does no more for that person than
turning off the entire picture does for a person who is completely without sight. It's
the presence of an alternate set of cues for that person that is important.

— Principle: Do not strip away or overwhelm color cues in the interface
because of a passing graphic-design fad.

Generating artificial obsolescence through fashion is a time-honored and effective
way to move products from clothing to cars. A new fashion should not and need
not, however, detract from user-performance. User test after making aesthetic
changes, benchmarking the new design against the old. Ensure that learnability,
satisfaction, and productivity have improved or at least stayed the same. If not,
newly added aesthetics that are causing a problem need to be rethought.
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... TOG’S FIRST PRINCIPLE ... e

(5. pravilo) Consistency ...

Levels of Consistency

— Principle: The importance of maintaining strict consistency varies by
level.

The following list is ordered from those interface elements demanding the least
faithful consistency effort to those demanding the most. (Many people assume that
the order of items one through six should be exactly the reverse. This can lead to
real confusion as users confront pages that look familiar, but act completely
different.)

1. Top level consistency

— Platform consistency: Be generally consistent with de jure & de facto standards
— In-house consistency: Maintain a general look & feel across your products/services

Communicates brand and makes adoption of your other products and services easier
and faster

2. Consistency across a suite of products, e. g., Microsoft Office
— General look & feel communicates family

... TOG’S FIRST PRINCIPLE ...

... (5. pravilo) Consistency ...

Levels of Consistency

— Principle: The importance of maintaining strict consistency varies by
level.

3. Theoverall look & feel of a single app, application or service—splash
screens, design elements, etc.

— Avisual designer should establish a purposeful & well thought-through visual

language, shaped by usability testing. User behaviors should be fully transferable
throughout the product.

4. Small visible structures, such as icons, symbols, buttons, scroll bars,
etc.

— The appearance of such objects needs to be strictly controlled if people are not to
spend half their time trying to figure out how to scroll or print. Their location is only just
slightly less important than their appearance. Where it makes sense to standardize
their location, do so.
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... TOG’S FIRST PRINCIPLE ... e

... (5. pravilo) Consistency ...

Levels of Consistency

— Principle: The importance of maintaining strict consistency varies by
level.

5. Invisible structures

— Invisible structures refers to such invisible objects as Microsoft Word’s clever little left
border that has all kinds of magical properties, if you ever discover it is there. It may
or may not appear in your version of Word. And if it doesn’t, you’ll never know for sure
that it isn’t really there, on account of it’s invisible. That is exactly what is wrong with
invisible objects and why, if you insist on using them, rigid consistency becomes so
important.

— Some objects while, strictly speaking, visible, do not appear to be controls, so users,
left to their own devices, might never discover their ability to be manipulated. If you
absolutely insist on disguising a control, the secret rule should be crisp and clean, for
example, “you can click and drag the edges of current Macintosh windows to resize
them,” not, “You can click and drag various things sometimes, but not other things
other times, so just try a lot of stuff and see what happens.”

— Objects that convey information, rather than being used to generate information,
should rarely, if ever, be made invisible. Apple has violated this in making the scroll

bars on the Macintosh invisible until a user passes over them.
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... (5. pravilo) Consistency ...

Levels of Consistency

— Principle: The importance of maintaining strict consistency varies by
level.

6. Interpretation of user behavior

— Changing your interpretation of a user’s habitual action is one of the the worst things
you can do to a user. Shortcut keys must maintain their meanings. A learned gesture
must be interpreted in the standard way. If the button that carries the user to the next
page or screen has been located at the bottom right for the last 30 years, don’'t move
it to the top right. Changes that require a user to unlearn a subconscious action and
learn a new one are extremely frustrating to users. Users may not even realize what
has happened and assume that something has failed in their hardware or software.

— If you want to attract existing users of someone else’s product to your product, you
should try to interpret your new user's commands in the same way by, for example,
allowing them to reuse the same shortcut keys they've grown used to.
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... (5. pravilo) Consistency ...

Induced Inconsistency

— Principle: It is just important to be visually inconsistent when things
act differently as it is to be visually consistent when things act the
same

Make objects that act differently look different. For example, a trash can is an
object into which a user may place trash and later pull it back out. If you want to
skip the “and pull it back out” functionality, that’s fine. Just make it look like an
incinerator or shredder or anything other than a trash can.

Make pages that have changed look changed. If someone encounters an
unfamiliar page on an updated website or in a revised app, they know to look
around and figure out what'’s different. In the absence of such a cue, they will
attempt to use the page exactly as they have always done, and it won’t work.
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Continuity

— Principle: Over time, strive for continuity, not consistency

If you come out with a completely re-worked area of your product or even a
completely new product, it is important that people instantly recognize that
something big has changed. Otherwise, they will jump into trying to use it exactly
the way they always have and it just isn’t going to work. “Uniformity” would mean
that your next product would be identical to your last, clearly wrong, but
“consistency” is little better in a field where so much growth will continue to take
place. Our goal is continuity, where there is a thread that weaves through our
various products and releases, guiding our users, but not tying us to the past.
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... (5. pravilo) Consistency

Consistency with User Expectation

— Principle: “The most important consistency is consistency with user
expectations”—William Buxton
It doesn’t matter how fine a logical argument you can put together for how
something should work. If users expect it to work a different way, you will be facing
an uphill and often unwinnable battle to change those expectations. If your way
offers no clear advantage, go with what your users expect.
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(6. pravilo) Defaults ...

— Principle: Defaults within fields should be easy to “blow away”

When a user activates a field, the current entry should be auto-selected so that
pressing Backspace/Delete or starting to type will eliminate the current entry.
Users can click within the field to deselect the whole, dropping the text pointer
exactly where the user has clicked. The select-on-entry rule is generally followed
today. (Sloppy coding, however, has resulted in the text cursor dropping at various
unpredictable locations. )

— Principle: Defaults should be “intelligent” and responsive

Not everything should have a default. If there isn’t a predictable winner, consider
not offering any default. It takes precious cognitive cycles to look at a default that
covers maybe 25% of the cases and make the decision not use it. That same time
could be spent entering the choice actually desired.
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... (6. pravilo) Defaults ...

— Principle: Replace the word “default” with a more meaningful and
responsive term

Users rarely have any idea of what “Default,” in a given situation means. (They do
know its literal meaning, of course, which is that the bank is going to take away the
user’s house. That always cheers them up.) Replace “Default” with “Revert to
Standard Settings,” “Use Customary Settings,” “Restore Initial Settings,” or some
other more specific terminology describing what will actually happen. User test to
find out what terms enable your users to accurately predict what your software will
actually do.
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— Principle: Both your vocabulary and visual desigh must communicate
the scope of areversion

Make sure, through user testing, that users understand the extent of the restoration: Are they
signing up to a benign restoration of just a few recent and localized items, or are they about to
spend the next four days re-entering usernames and passwords in every app they own?

User-test your restoration options to find out what users think the result of pressing the button
will be. If you are going to do something benign, but they interpret it as potentially destructive,
they won'’t use the option, leaving them with the same broken or partially broken system that
made them consider using it in the first place. Likewise, if you wipe out hours of careful
customization without properly preparing them, they may not be nearly as grateful as you
might expect. (I once had a young chap in India help me out with a minor problem on my DVR.
When he was finished, he had led me to reinitialize the hard disk, erasing every single
program on the machine. That was a bit more restoration than | was looking for. After that, |
was able to carry out the rest of my conversation with him without even using the phone. | had
no idea | could yell that loud.)

When designing tabbed objects, such as properties and preference windows, ensure that the
visual design makes the scope of a restoration button clear. Individual tabbed “cards” should

be visually separated from the surrounding window so that buttons may be placed either within
the individual card or in the surrounding area, indicating whether the button action will apply

only to the current tab or all tabs. There is never an excuse for leaving such a scope

ambiguous. This is not a fashion decision. 208
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(7. pravilo) Discoverability...

— Principle: Any attempt to hide complexity will serve to increase it

Functional software does not have to look like a tractor; it can look like a Porsche.
It cannot, however, look like a Porsche that’s missing its steering wheel, brake,
and accelerator pedal. Yet many tech companies in the late 1990s began
purposely hiding their most basic controls, often to the serious detriment of their
users. Why? Because they found it more important to generate the Illusion of
Simplicity for potential buyers than to reveal the extent of complexity to their actual
users.

Businesses are driven to hide complexity from buyers because it can pay off in the
short term: Most consumers who are potential buyers make judgements as to
whether they can conquer a new machine not by sitting down and spending a day
trying to learn it, but by gazing at the screen for ten minutes while the salesperson
gives a demo. Stripping away scroll bars, hiding buttons, doing all the things that
this section tells you not to do can all lead to increased profits, at least in the short
term.

... TOG’S FIRST PRINCIPLE ... e

... (7. pravilo) Discoverability...

— Principle: If you choose to hide complexity, do so in the showroom
only

You need never decide whether to support potential buyers or eventual users. We
are not working with fixed pieces of hardware. We work with either pure software
or hardware driven by software. A designer can easily create a system that will
fully support both buyer and user, switching appearance depending on current
need. You can design the software for an operating system, for example, that will
present itself in a very simple form in the store only to slowly open up like a flower,
offering the user more and more accessibility and functionality as the user
becomes progressively more skilled and more comfortable.

Crippling an interface might help make the initial sale, but in the long run, it can
lead to having your most important “sales force,” your existing customer base, not
only leave you, but tell your potential buyers to stay away as well.
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... (7. pravilo) Discoverability...

— Principle: If the user cannot find it, it does not exist

Not all buyers are naive. Even those that are don’t stay that way long. Only the most persistent
buyers/users will travel the web searching for a treasure map to features that you choose to
hide from them. Most will simply turn to your competitors, taking you at your word that you just
don’t offer whatever they were after.

— Use Active Discovery to guide people to more advanced features

With Active Discovery, you cease waiting for people to find something and, instead, offer it to
them. In its ideal form, your system “realizes” they now need it and offers it to them. In most
instances, we are far from being able to do that. A workable compromise:

— Mention to a user that a feature exists about the earliest he might need it

— Repeat the message at intelligently spaced intervals. Not over and over again.

— Stop mentioning it once either explored or adopted
The messaging might take the form of a “Did you know...” hint that you show during startup. (If
you see a large percentage of your users are turning off these hints, it reflects that you are
prematurely mentioning features, are giving them too many hints too often, or continue to tell
them about features they have adopted. It is not necessary to give a helpful hint each and
every time the user starts up your app. They are more likely to be read and appreciated if they
occur on occasion.
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— Principle: Controls and other objects necessary for the successful
use of software should be visibly accessible at all times
The object itself should either be view or enclosed by an object or series of objects
(documents within folders, menu items within a menu, for example) that, in turn,
are visibly accessible at all times.

Exceptions can be made for systems that are used habitually, such as a mobile
browser or reader, where:

Screen size is so limited that it is impractical to display items not currently needed,
and

It would be difficult or impossible for the user to fail to trigger the appearance of
the controls by accident, thus ensuring the user will discover their existence.

These exceptions cover standard and widely-used operating system objects and
behaviors on mobile devices, as long as users are given simple and obvious
access to a help guide for using them.
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... (7. pravilo) Discoverability...

— Principle: There is no “elegance” exception to discoverability

A few designers, having fallen in love with the clean lines of smartphone apps,
thought it would be great to visit those same clean lines on giant-screen
computers. Wrong! Hiding functionality to create the lllusion of Simplicity is an
approach that saps user-efficiency and makes products an easy target for
competitors.

— Principle: With the exception of small mobile devices, controls do not
belong in the middle of the content area
Smartphone and tablet controls are sometimes forced into the content area
because the screens are so small, that’s the only area there is. Even there, you
need to provide a standard trigger, such as a tap in the middle of the content area,
that will simultaneously expose all the icons and buttons representing all the
hidden controls so that users don’t have to carry out a treasure hunt.

On laptop and desktop computers, controls, and, in particular, hidden controls
have no place inside the content area.
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... (7. pravilo) Discoverability...

— Principle: Communicate your gestural vocabulary with visual
diagrams

Include a help page that shows the gestures your app can understand. Present the
page when the user first opens the app and make it clear where the user will find
this help page after that. In a mobile app, make the icon representing the page
constantly visible or have it form part of the standard set that appears around the
periphery when the user touches the triggering area of the mobile screen. For a
magazines and similar media objects, make it the first open page (after the cover)
of each and every issue, always there and available.

214

107



... TOG’S FIRST PRINCIPLE ... s

... (7. pravilo) Discoverability...

— Principle: Strive for Balance

It is not 1980, when most people had never seen a computer, and we necessarily
made everything highly visible. You can use subtly in design: Don’t put an info icon
next to every single item on the page. Instead,
use overlays like this one from Google+
Snapseed that explain every symbol and
every gesture at once:

SWIPE LEFT & RIGHT TO
ADJUST ENHANCEMENT

It is difficult to see with the overlay in place, <UL chnarcoueaT
but the developers have reinforced their
Cancel and Apply arrows with permanent,
written labels. How do you find out if such
reinforcement is necessary? How do you find
out whether the user can figure out what to e
press (in this case, an always-visible question [
mark at the extreme top right) to get help to
begin with? Follow the next principle and apply the results.

PINCH & ZOOM TO CONTROL SIZE
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... (7. pravilo) Discoverability

— Principle: User-test for discoverability

To discover what information you need to communicate and to ensure you're
successfully communicating it, you must do routine usability tests throughout a
project. Test using a population that has your expected level of experience with
the system and task domain. See if they can locate, identify, learn, and use the
tools they need to perform the tasks you expect your users to perform. If they
cannot, iterate the design until they can. Make use of Active Discovery, Dealer
Modes, whatever you need to to ensure your users can discover and learn the
features of your product.

Not one of the errors I've discussed above would ever make it into production
were user-experience groups conducting usability studies and altering the design
based on those results.
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(8. pravilo) Efficiency of the User ...

— Principle: Look at the user’s productivity, not the computer’s

In judging the efficiency of a system, look beyond just the efficiency of the
machine. People cost a lot more money than machines, and while it might appear
that increasing machine productivity must result in increasing human productivity,
the opposite is often true. As a single example, forcing customers to enter
telephone numbers without normal spacing or punctuation saves a single line of
code and a handful of machine cycles. It also results in a lot of incorrectly captured
phone numbers as people cannot scan clusters of ten or more digits to discover
errors. (That's exactly why phone numbers are broken up into smaller pieces.) The
amount of time wasted by just one person in your company trying to track down
the correct version of an incorrectly entered phone number would sweep away the
few minutes it would have taken to code the entry form so users could scan and
correct their errors. Wrong numbers also can and do result in a lost sales. How
many trillions of machine cycles would the profit from a single lost sale have
covered?
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... (8. pravilo) Efficiency of the User ...

— Principle: Keep the user occupied

Typically, the highest expense by far in a business is labor cost. Any time an employee must wait for
the system to respond before they can proceed, money is being lost.

— Principle: To maximize the efficiency of a business or other
organization you must maximize everyone’s efficiency, not just the
efficiency of the IT department or a similar group

Large organizations tend to be compartmentalized, with each group looking out for its own interests,
sometimes to the detriment of the organization as a whole. Information technology departments often
fall into the trap of creating or adopting systems that result in increased efficiency and lowered costs
for the information resources department, but at the cost of lowered productivity for the company as a
whole. It is your job to run the studies that prove out whether new designs based on new, money-
saving technologies will increase or decrease overall productivity among the affected workers and, if
so, by how much and with what result to the corporation’s bottom line.

Work with HR or department heads to find out the average cost per hour of affected employees. (An
honored rule of thumb is to take their hourly wage and multiply it by three to include all the other
overhead associated with an employee, from rent to heat, lights, computer support, etc.) Multiply the
overhead cost x the number of affected employees x the time an activity takes x the difference in
productivity, positive or negative, in carrying out the activity to find the actual cost of a change. A
positive number will help you sell your group and your design. A negative number will help your

company from making a costly mistake. 218
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— Principle: The great efficiency breakthroughs in software are to be
found in the fundamental architecture of the system, not in the
surface design of the interface

This simple truth is why it is so important for everyone involved in a software
project to appreciate the importance of making user productivity goal number one
and to understand the vital difference between building an efficient system and
empowering an efficient user. This truth is also key to the need for close and
constant cooperation, communication, and conspiracy between engineers and
human interface designers if this goal is to be achieved.

Look at the difference between the iPad and the netbook computers it crushed.
The differences had nothing to do with what key you pressed to open an email.
They had to do with things like not having to press any key at all.
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... (8. pravilo) Efficiency of the User

— Principle: Error messages should actually help
Error messages must be written by a skilled writer to:
» Explain what’s wrong
» Tell the user specifically what to do about it

» Leave open the possibility the message is improperly being generated by a
deeper system malfunction

“Error -1264” doesn’t do any of these. Rare is the error message that covers even

Point One well. Yours should cover all three. Your Quality Assurance group should

be charged with the responsibility for reporting back to you any message that does

not fulfill the criteria.

Many other principles in this list affect efficiency, Latency Reduction and

Readability in particular.
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(9. pravilo) Explorable Interfaces ...

— Principle: Give users well-marked roads and landmarks, then let them
shift into four-wheel drive

Mimic the safety, consistency, visibility, and predictability of the natural landscape
we’ve evolved to navigate successfully. Don’t trap users into a single path through
a service, but do offer them a line of least resistance. This lets the new user and
the user who just wants to get the job done in the quickest way possible a “no-
brainer” way through, while still enabling those who want to explore and play what-
if a means to wander farther afield.

— Principle: Sometimes you do have to provide deep ruts

The earlier your users are on the experience curve, the more you need to guide
them. A single-use application for accomplishing an unknown task requires a far
more directive interface than a habitual-use interface for experts. The deepest ruts
are wizards.
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... (9. pravilo) Explorable Interfaces ...

— Principle: Offer users stable perceptual cues for a sense of “home”

Stable visual elements not only enable people to navigate fast, they act as
dependable landmarks, giving people a sense of “home.” A company logo on
every page of a website, including every page of checkout, all enabling the user to
escape back to the home page, makes users feel safe and secure. Paradoxically,
such cues make it more likely that people will not escape back to the home page,
secure in the knowledge that they easily can.

— Principle: Make Actions reversible

People explore in ways beyond navigation. Sometimes they want to find out what
would happen if they carried out some potentially dangerous action. Sometimes
they don’t intend to find out, but they do anyway by accident. By making actions

reversible, users can both explore and can “get sloppy” with their work. A perfect
user is a slow user.
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... (9. pravilo) Explorable Interfaces ...

— Principle: Always allow “Undo”

The unavoidable result of not supporting undo is that you must then support a
bunch of confirmation dialogs that say the equivalent of, “Are you really, really
sure?” Needless to say, this slows people down.

If you fail to provide such dialogs, in the absence of undo, people slow down even
further. A study a few years back showed that people in a hazardous environment
make no more mistakes than people in a supportive and more visually obvious
environment, but they work a lot slower, taking great care to avoid making errors.
The result was a huge hit in productivity.

We usually think of the absence of Undo as being the sign of lazy programming,
but sometimes people do it on purpose. For example, some ecommerce sites want
to make it hard for you to take things back out of your shopping cart once you've
put them in there. This turns out to be a backwards strategy: An ecommerce study
we did at the Nielsen Norman Group looked at what happens when merchants
make it really easy to take things out of shopping carts. As might be expected,
people visiting these merchants were much more willing to throw things in,
figuring, “I can always take it back out later.” Except they didn’t take them back
out, because the deletion rate was no different. These user just bought more stuff.
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... (9. pravilo) Explorable Interfaces

— Principle: Always allow a way out
Users should never feel trapped inside a maze. They should have a clear path out.

— Principle: Make it easy and attractive to stay in

A clear, visible workflow that enables people to understand where they are and
move either backward or forward in a process will encourage people to stick with a
task. Consider, as an example, a multi-step checkout procedure. Making the
navigation visible by putting each step on a clearly-labelled tab will let people know
where they are in the process. Clicking an earlier tab should allow people to jump
back to correct an error or just change their mind by, for example, selecting a
different delivery address. They should then be able to click on the tab they were
originally on and resume their forward movement. When you either forbid people
to move back or destroy all subsequent data if they do, they will not be happy with
you. Even if they decide to grit their teeth and continue with the current sale, they
are unlikely to ever return.

224

112



log
o2
Sof bware

... TOG’S FIRST PRINCIPLE ... Desien

(10. pravilo) Fitts’s Law ...

— Principle: The time to acquire a target is a function of the distance to
and size of the target

Use large objects for important functions (Big buttons are faster). Use small
objects for functions you would prefer users not perform.

Use the pinning actions of the sides, bottom, top, and corners of your display: A
single-row toolbar with tool icons that “bleed” into the edges of the display will be
significantly faster than a double row of icons with a carefully-applied one-pixel
non-clickable edge between the closer tools and the side of the display. (Even a
one-pixel boundary can result in a 20% - 30% slow-down for tools along the edge.)

While at first glance, this law might seem patently obvious, it is one of the most
ignored principles in design. Fitts’s law (often improperly spelled “Fitts’ Law”)
dictates the Macintosh pull-down menu acquisition should be approximately five
times faster than Windows menu acquisition, and this is proven out.

Fitts’s law predicted that the Windows Start menu was built upside down, with the
most used applications farthest from the entry point, and tests proved that out.
Fitts’s law indicated that the most quickly accessed targets on any computer
display are the four corners of the screen, because of their pinning action, and yet,

for years, they seemed to be avoided at all costs by designers. 225
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... (10. pravilo) Fitts’s Law ...

— Multiple Fitts: The time to acquire multiple targets is the sum of the
time to acquire each

In attempting to “Fittsize” a design, look to not only reduce distances and increase
target sizes, but to reduce the total number of targets that must be acquired to
carry out a given task. Remember that there are two classes of targets: Those
found in the virtual world—Dbuttons, slides, menus, drag drop-off points, etc., and
those in the physical world—keyboards and the keys upon them, mice, physical
locations on touch screens. All of these are targets.

— Principle: Fitts’s Law is in effect regardless of the kind of pointing
device or the nature of the target

Fitts’s Law was not repealed with the advent of smartphone or tablets. Paul Fitts,
who first postulated the law in the 1940s, was working on aircraft cockpit design
with physical controls, something much more akin to a touch interface rather than
the indirect manipulation of a mouse. The pinning action of the sides and corners
will be absent unless the screen itself is inset, but the distance to and size of the
target continue to dictate acquisition times per Fitts’s law just as always.
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— Principle: Fitts’s Law requires a stop watch test

Like so much in the field of human-computer interaction, you must do a timed
usability study to test for Fitts’s Law efficiency.
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(11. pravilo) Human Interface Objects ...

Human-interface objects are separate and distinct from the objects found in
object-oriented systems. Our objects include folders, documents, buttons,
menus, and the trashcan. They appear within the user’s environment and may
or may not map directly to an object-oriented program’s object. In fact, many
early GUI's were built entirely in non-object-oriented environments.

— Principle: Human-interface objects can be seen, heard, felt, or
otherwise perceived

Human interface objects that can be seen are quite familiar in graphic user
interfaces. Objects that are perceived by another sense such as hearing or touch
are less familiar or are not necessarily recognized by us as being objects. Ring
tones are auditory objects, for example, but we tend to just think of them as ring
tones, without assigning any higher-level category to them.

* Principle: Human-interface objects have a standard way of being
manipulated

» Buttons are pressed, sliders are dragged, etc. -
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— Principle: Human-interface objects have a standard way of being
manipulated
Buttons are pressed, sliders are dragged, etc.

— Principle: Human-interface objects have standard resulting behaviors

Dropping a document on a trash can does not delete it, it stores it in the trash can.
Selecting “Empty Trash” is necessary to actually delete it.

— Principle: Human-interface objects should be understandable, self-
consistent, and stable
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... (11. pravilo) Human Interface Objects

— Principle: Use a new object when you want a user to interact with it in
a different way or when it will result in different behavior

If dropping a document on your delete-document icon will destroy it instantly and
permanently, do not make it look like a trash can. People come with expectations
about previously encountered objects. It's important not to confuse or water down
such expectations. For example, if you use a trash can icon, but instantly destroy
documents dropped into it, it broadens the rule for trash cans. Instead of the rule
remaining: “Dropping a document on a trash can does not delete it. Rather, it
stores it in the trash can. Selecting ‘Empty Trash’ is necessary to actually delete
it,” it will shift to, “Dropping a document on a trash can will destroy it either right
now or sometime in the next six months to a year.” That is not only confusing for
your users, it is damaging to every other developer that uses the trash can icon in
the proper way.
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(12. pravilo) Latency Reduction ...

— Wherever possible, use multi-threading to push latency into the
background

Latency can often be hidden from users through multi-tasking techniques, letting
them continue with their work while transmission and computation take place in
the background. Modern web browsers can pre-fetch data, reducing the dead time
when the user reaches the end of a task and must wait for the next page to
appear.

— Principle: Reduce the user’s experience of latency
» Acknowledge all button clicks by visual or aural feedback within 50 milliseconds
» Trap multiple clicks of the same button or object.

Because the Internet is slow, people tend to press the same button repeatedly,
causing things to be even slower.
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— Principle: Keep users informed when they face delay

Expected Delay |Indication

1/2 to 2 seconds  Use animated mouse cursor

or other “busy” indicator U

> 2 seconds Tell them potential length of wait
> 5 seconds Use an animated progress indicator
CEeeeee——
Process must end by the time indicator is full!
> 10 seconds Keep users a) informed & b) entertained
> 15 seconds Same as >10 plus add at end a noticeable sound &

strong visual indication so users know to return
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... (12. pravilo) Latency Reduction

— Principle: Make it faster to begin with

Eliminate any element of the application that is not helping. Be ruthless.

The sluggish speed of the early web set users’s expectations extremely low. (It
also burst the Internet bubble when people realized they could get in their car and
drive round-trip to the shopping center in less time than it took to “trick” the
website into selling them something.) They have become less forgiving as time
has passed.

Mobile, which has an architecture more in keeping with traditional GUI applications
than web browsing, has been reminding people that computers can be fast, and
they are even more impatient with slow-downs. Wearables will come with an even
higher level of expectation: No one waits to see what time it is, and they will not
wait to see who is calling, what the temperature is outside, or any other
information to be displayed.

Automotive applications today are oftentimes sluggish, suffering from a fatal
cocktail of weak hardware, poor design/coding practices, and high latency.
Consider the car hurtling down the road at 88 feet per second (27 meters per
second) while the user, eyes fixed on the flat panel display, waits to learn which of
ACDC'’s many fine works he’s currently enjoying. Imagine the rich irony when the

accident report reveals it was “Highway to Hell.” 233
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(13. pravilo) Learnability ...

Ideally, products would have no learning curve: Users would walk up to them
for the very first time and achieve instant mastery. In practice, however, all
applications and services, no matter how simple, will display a learning curve.

— Principle: Limit the Trade-Offs

Learnability and usability are not mutually exclusive. First, decide which is the
most important; then attack both with vigor. Ease of learning automatically coming
at the expense of ease of use is a myth.

How do you decide whether learnability or usability is most important? The first
thing you must do is identify frequency of use: Are you working on a product or
service that will be used only once or infrequently, or is it one that will be used
habitually? If it's single-use, the answer is clear: Learnability. If someone will use
this every day, eight hours a day for the rest of his or her life, the answer is equally
clear: Usability.
Next, who is the buyer? If the person who will use it habitually will also make the
buying decision, a product’s reputation for learnability may be a key factor in
making the sale. That's why you want to identify the most important of the two,
then attack both.
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... (13. pravilo) Learnability

— Principle: Avoid only testing for learnability

Much usability testing involves running a series of tests at regular intervals with
your spending only 20 minutes to an hour with each subject you recruit. You end
up knowing everything about the initial learning curve and nothing about either the
long-term curve or the end-state level of productivity.

If you are working on an application that will be used habitually, go about it entirely
differently: Work with HR to hire temporary workers. Then, have them spend a
week or two coming up to speed on the interface, monitoring them with time tests
to see what the overall learning curve and the eventual efficiency of your interface
actually prove out to be.

... TOG’S FIRST PRINCIPLE ...

(14. pravilo) Metaphors, Use of ...

— Principle: Choose metaphors that will enable users to instantly grasp
the finest details of the conceptual model
Good metaphors generate in the users’ minds a strong series of connections to
past experiences from the real world or from a previous cyberspace encounter,
enabling users to form a fast and accurate sense of your system’s capabilities and
limitations.

— Principle: Bring metaphors “alive” by appealing to people’s
perceptions-sight, sound, touch, and proprioception/kinesthesia—as
well as triggering their memories

Try making your concepts visually apparent in the software itself. If that proves
impractical, make it visual apparent through an illustration. The illustration should
be compact and meaningful. Test it to see if it works, then embed it in such a way
that every user that needs to see it will see it.
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... (14. pravilo) Metaphors, Use of ...

— Principle: Expand beyond literal interpretation of real-world
counterparts

Most metaphors evoke the familiar, but can and usually should add a new twist. For
example, an electronic newspaper might bear a strong resemblance to a traditional
paper, but with hyperlinks than enable users to quickly dive as far into articles as their
interest drives them, something quite impossible with their paper counterparts. Not only
is there no need to slavishly copy a real-world object (skeuomorphism), but
unnecessarily limiting the functionality of a software counterpart just to “perfect” the
imitation is most often bad design.

The inverse of skeuomorphism is abstraction, a prominent feature in so-called flat
design, a fashion that took hold in 2013, turning once well-understood icons and other
elements into meaningless abstractions and even false symbols. (For example, the icon
for the browser on the iPhone became a compass, only connected to the concept of the
web through the vaguest of abstractions. The iPhone has an actual compass, so they
turned its icon into... another compass! Two compass icons: One tells you which way is
north and the other connects you to your bank account. The Settings icon had originally
looked like the inner workings of a clock, clearly carrying the message that this is an
app that will let you see and affect the inside workings of the iPhone. That was
abstracted to the point that it looks exactly like a large industrial fan.)
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... (14. pravilo) Metaphors, Use of

— Principle: If a metaphor is holding you back, abandon it

A metaphor is intended to empower your user. However, there are times when it
can also hold back your design.
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(15. pravilo) Protect Users’ Work ...

— Principle: Ensure that users never lose their work

This principle is all but absolute. Users should not lose their work as a result of error on their
part, the vagaries of Internet transmission, or any other reason other than the completely
unavoidable, such as sudden loss of power to a client computer without proper power
protection. We've gotten so used to being the victim of data loss that we often don’t even
notice it. So consider if what happens routinely on the web happened in real life:

You go into Harrod’s Depart. Store in London. After making your selections, you are asked to
fill out a four-page form. A gentleman looks the form over, then points to the bottom of Page 3
at your phone number. “Excuse me,” he says, “Look there. See how you used spaces in your
phone number?” When you nod, he continues, “We weren’t expecting you to do that,” at which
point, he picks up the four-page form and rips it to shreds before handing you a new, blank
form.

Of course, never in a thousand years would such an event take place at Harrod’s, but another
venerated British institution did exactly that to me almost twenty years into the miracle of the
world wide web when | was invited to give them my emergency contact information for an
upcoming flight into London. Every time | would fill out all eight fields on the form, it would
come back with an error message about at least one field, having destroyed the entire
contents of all eight of them! I'm sure it was carrying out this wanton destruction for my own
good, but | could not for the life of me figure out from the messages what it actually wanted. 20
minutes and two browsers later, | gave up. I'm sure other passengers are abandoning their
effort far earlier.

239

... TOG’S FIRST PRINCIPLE ...

... (15. pravilo) Protect Users’ Work ...

Travel sites, in general, think nothing of repeatedly tossing all the information the
user has entered about cities, times, days of travel, frequent flyer numbers,
anything that takes time and trouble to type in. The user may attempt nothing
more radical than leaving a half hour later, but that is apparently grounds to
destroy their choice of departure city and date as well as arrival city and date. If
the user is impolite enough to go to the bathroom, well, that sort of activity poses a
significant security risk, so of course their entire evening’s work must be
destroyed, with a message explaining its been done for their own good.

Travel sites may be the tip of the iceberg, but websites in general, are notorious
for their cavalier attitude when it comes to their user’s hard work, and it doesn’t
stop there: Traditional applications continue to crash and burn, and the excuses
for entire computer systems crashing and burning are at an end. Small portables
can survive a power outage. It's no longer acceptable that many of today’s high-
end desktop computers and operating systems still do not support and encourage
continuous-save. That, coupled with a small amount of power-protected memory,
could eliminate the embarrassment of $5000 machines offering less reliability than
10-cent toys.
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... TOG’S FIRST PRINCIPLE ...

(16. pravilo) Readability ...

— Principle: Text that must be read should have high contrast
Favor black text on white or pale yellow backgrounds. Avoid gray backgrounds.

— Principle: Use font sizes that are large enough to be readable on
standard displays
You must demand of your marketing people that they tell you what the expected
range of your customer’s standard displays will be. You then need to work with
your graphic design and engineering people to ensure that your code will show up
in appropriate sizes across that range of displays. It need not be one-size-fits-all.
For example, CSS can mold itself to the system in which it finds itself.
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... (16. pravilo) Readability ...

— Principle: Favor particularly large characters for the actual data you
intend to display, as opposed to labels and instructions.

For example, the label, “Last Name,” can afford to be somewhat small. Habitual
users will learn that that two-word gray blob says “Last Name.” Even new users,
based on the context of the form on which it appears, will have a pretty good
guess that it says “Last Name.” The actual last name entered/displayed, however,
must be clearly readable. This becomes even more important for numbers. Human
languages are highly redundant, enabling people to “heal” garbled messages.
Numbers, however, unless they follow a very strict protocol, have no redundancy,
so people need the ability to examine and comprehend every single character.

— Principle: Menu and button labels should have the key word(s) first,
forming unique labels

Experienced users read only as much of an item name to differentiate among
items. Highly experienced users actually trigger on the difference in the external
shapes of the entire first word(s) without ever actually reading anything.

242

121



... TOG’S FIRST PRINCIPLE ... s

... (16. pravilo) Readability

— Principle: Test all designs on your oldest expected user population

Presbyopia, the condition of hardened, less flexible lenses, coupled with reduced
light transmission into the eye, affects most people over age 45. Do not trust your
young eyes to make size and contrast decisions. You cannot.

— Principle: There’s often an inverse relationship between the
“prettiness” of a font and its readability

Specifically, anti-aliasing softens the edges of a font, giving it a much smoother
appearance on the digital page. The problem is that the human vision system
responds to sharp edges, so, in smaller font sizes, an anti-aliased font, while often
appearing more attractive, can be quite difficult to comprehend.There are anti-alias
techniques that specifically increase the sharpness of the edges the eye is
seeking, so this is not strictly a black and white issue (so to speak), but it is
definitely something of which you should be aware and not something in which
every graphic designer has been schooled. You will want to run some reading
speed and comprehension tests on proposed font changes.
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(17. pravilo) Simplicity ...

— Principle: Balance ease of installation vs. ease of use

As designers, we need to strive to simplify users’ lives. That often requires a delicate balance
between our effort to make installation of a product easier and making subsequent use of that
product easier or better.

Consider the autofill feature for browsers: The user is required to enter and maintain a
database of information the browser can then drop into a form at the user's command. It takes
time to set it up, and every time anything changes, it's just one more record that has to be
altered. What's more, it often fails to work, either not responding or putting incorrect data all
over the place.

Apple has simplified the setup process by enabling the user to link Safari’s autoFill to the
user’s contact card in his or her address book. However, the ability of Safari to actually fill out
a form is just as dismal as it's ever been, largely because there is no standardization of labels,
locations, or anything else in forms.

| have solved the autoFill problem with a more technically complex solution: | use an app
called Keyboard Maestro that sits in the background looking for certain key combinations.
When it finds one I've programmed, it automatically replaces the text I've typed with a string of
text I've previously stored. Setup was definitely more difficult, but now when | open a form and
a field calls for my first name, | type, “bbbb” and it’s replaced with “Bruce.” | type “aaaa” and
my address appears, “pppp” and my phone number pops into place, etc. It takes me 30
seconds to fill out a form, longer than autoFill would if it actually worked, but this method works

on every single form every single time. It saves me time, effort, and frustration. 244
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... (17. pravilo) Simplicity ...

Often, you can assume that one user in the house will be technically inclined.
When you have a trade-off between simplicity of installation/set-up and ease-of-
use, get together with your marketing people. If they tell you that you can depend
on at least one reasonably clever or sophisticated user, do make life a bit more
difficult at first if it will make subsequent use a lot simpler for everyone else.
However, expend effort making both installation and operation as simple as
possible. That's the approach that Nest took, where one person in the house must
go through a complex and confusing process to tie their products to the Internet,
but thereafter the lives of everyone in the house become simper.

(In Nest’s defense, they are doing their best to overcome a major flaw in the way
Wi-Fi set up to work. It requires users to leave their normal Wi-Fiand log in to a
new “network” with a gobbledygook name which is, in fact, their Nest device. This
is a weird, backwards activity that throws most users the first time they encounter
it. It also requires their going into the “basement area” of their phone or tablet, a
place most users avoid whenever possible. It’s all-around bad, and the committees
that oversee the Wi-Fi protocol need to address the issue if connected devices are
to take off on an expanded basis.)
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... (17. pravilo) Simplicity ...

— Principle: Avoid the “lllusion of Simplicity”

In the early years of this century, Apple became so focused on generating the
illusion of simplicity for the potential buyer that they began seriously eroding the
productivity of their products. They thought they had a good reason: They wanted
new products to look bright, shiny, and simple to potential users. That's an
excellent goal, but actual simplicity is achieved by simplifying things, not by hiding
complexity. (See Visibility.)

It's just fine to make your showroom products look simple, but, to the extent you
want to hide complexity to avoid scaring away buyers, do so in the showroom, not
in the home or office of the purchaser now trying to accomplish real work. | started
putting a special Dealer Mode into Apple software in 1978, so that the product
would look and act differently in the showroom than in the buyer's home.
Computers allow that. Somewhere along the line, people forgot.
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... (17. pravilo) Simplicity ...

— Principle: Use Progressive Revelation to flatten the learning curve

It is OK to make the user’s environment simpler when they are learning by hiding
more advanced pathways and capabilities, revealing them when users come to
need them and know how to handle them. This is distinct from the illusion of
simplicity, where necessary controls are made invisible or hidden in obscure and
unusual places so that users have to go on treasure hunts to find the tools they
need to use right now.

Progressive revelation can cut down on support costs by eliminating calls from
users trying to understand advanced capabilities before they have learned enough
about the task domain to need them. It can also raise costs if advanced features
are not introduced when they are needed or are too well hidden.
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... (17. pravilo) Simplicity ...

— Principle: Do not simplify by eliminating necessary capabilities

» This became another Apple problem after the release of their mobile devices. In
2014 on a Mac, you can set an alarm that will trigger 90 minutes before a
calendar event. On the iPad, you can set a trigger for either one hour or two, but
not 90 minutes. If a person needs a warning 90 minutes before the event, that's
when they need the warning. Apple has “simplified” the interface by giving the
user no way to set an arbitrary time. No weakness or defect in the underlying
interface would prevent Apple from giving users this capability. It is a conscious
decision to limit what people can do with the product.

» The way you set a 90 minute warning on an iPad is to create a second event,
30 minutes before the real event, and set a 60 minute warning.

* How is that simpler?
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... (17. pravilo) Simplicity

Likewise, they have a very simple interface for finding photographs in your
collection: You look through all your folders of photographs, one at a time, until
you find the picture you're looking for. Apple will neither display nor allow you to
sort/search on the title, caption, or keywords you’ve carefully associated with your
images. One can argue that the interface is simple: If you want to find a specific
photo among that 20,000 on your iDevice, just look through your 73 folders you've
created in iPhoto or Aperture to hold them until you find it. You don’t have to learn
about searching, you don’t have to remember the name, you just have to have 10
to 20 minutes on your hands to spend the time looking.

How is that simple?

Fortunately, after many years, help is at hand: Apps like Photo Shack HD (the HD
is important) enable you to search on all the criteria that Apple is importing but
refusing to show you. That’s OK for really advanced features. However a
remarkably high percentage (100% to be exact) know how to search.
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(18. pravilo) State ...

— Principle: Because many of our browser-based products existin a
stateless environment, we have the responsibility to track state as
needed

Our systems should “know”:
* Whether this is the first time the user has been in the system
* Where the user was when they left off in the last session

* What the user has found of interest based on time spent with a pointing device
moving, objects being touched, etc., in different areas

* Where the user has been during this session
* Where the user is right now and what they are doing

and myriad other details. In addition to simply knowing where our users have been, we can
also make good use of what they've done.

One site with which you are familiar is so involved in and good at tracking state that it could be
described as a state-tracking system that happens to do other stuff. That site is amazon.com.
Their uncanny ability to make suggestions on what we might want to explore and buy is the
result of their understanding our full history on their site. They know what expensive items
we've come back to repeatedly in the past, what we've lingered over recently, and what would

go well with what we just or recently purchased based on like-minded individuals.
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... (18. pravilo) State ...

— Principle: State information should be stored in encrypted form on
the server when they log off

Users should be able to log off at work, go home, and take up exactly where they
left off. Following the principle of Protect Users’ Work, whatever they were last
working on should be preserved in its current condition.

A private service for doctors, Physicians On Line, does an excellent job with this.
Doctors can be 95% of the way through a complex transaction, log off, log in again
six weeks later from another part of the world, and the service will ask them if they
want to be taken right back to where they were.

“Track State” came late to this list, in 1996. Up until then, everyone had been
tracking state on their own, without question. Because the web browsers failed to
provide any tools beyond the purple color of a link indicating that link had been
previously visited, engineers took this to mean they no longer needed to concern
themselves with state at all. To the contrary, what it meant is that, from that day
until this, applications engineers and designers have had to take over the full
responsibility for tracking state that had historically been shared with the systems
engineers, making the job that much harder.
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... (18. pravilo) State

— Principle: Make clear what you will store & protect the user’s
information
State data is neither good nor evil, but it can be put to both uses. You should
make clear in your privacy policy that you will be saving data, making your case for
why it is in the user’s interest. Any data from the user, including state data, should
be encrypted and safeguarded.
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(19. pravilo) Visible Navigation ...

— Principle: Make navigation visible

» Most users cannot and will not build elaborate mental maps and will become
lost or tired if expected to do so.

» The World Wide Web, for all its pretty screens and fancy buttons, is, in effect,
an invisible navigation space. True, you can always see the specific page you
are on, but you cannot see anything of the vast space between pages. Once
users reach our sites or web-based applications, we must take care to reduce
navigation to a minimum and make sure the remaining navigation is clear and
natural. Ideally, present the illusion that users are always in the same place,
with the work brought to them, as is done with the desktop metaphor. This not
only eliminates the need for maps and other navigational aids, it offers users a
greater sense of mastery and autonomy.

... TOG’S FIRST PRINCIPLE

... (19. pravilo) Visible Navigation

— Principle: Limit screen counts by using overlays

* In designing complex apps, strive for a minimal number of screens, each
representing a separate and distinct task the user will be performing. When a
user needs to perform a subtask, bring up an overlay that is smaller than full
screen, so that users can see a darkened image of the main screen still present
in the background. What is seen need not be memorized, so users need not
remember how that overlay maps onto the screen behind it.
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* Don Norman’s ‘Design of Everyday Things
Visibility

Feedback

Affordance

Mapping

Constraints

o g M w bR

Consistency

... NORMAN'’S PRINCIPLES ...

(1. pravilo) Visibility

Users need to know what all the options are, and know straight away how to
access them. In the case of websites, this is an easy win.

For example, use intuitive iconography that clearly indicates there are more
options hiding deeper down (for example, the Hamburger). This is even more
important for mobile design, when screen space is at a premium and there’s a
strong (STRONG) desire to get rid of everything except your CTA.

(2. pravilo) Feedback

Every action needs a reaction. There needs to be some indication, like a
sound, a moving dial, a spinning rainbow wheel, that the user’s action caused
something.

Google Chrome does a great job of this when they’re loading pages. The little
spinning circle starts as soon as you hit enter, so you know something’s
happening, and goes faster when the page is about to load, so you know
you’re about to do something again. It's simple and effective feedback.
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(3. pravilo) Affordance

Affordance is the relationship between what something looks like and how it’s
used.

For designers, it means that as soon as someone sees something, they have
to know how to use it. For example, a mug has high affordance: it's easy to
figure out intuitively how to use it. For web designers, affordance is even more
important. Users need to be able to tell how to access information they want
from a website, or else they'll just leave.

(4. pravilo) Mapping

Mapping is the relationship between control and effect. The idea is that with
good design, the controls to something will closely resemble what they affect.

A great example of mapping is the vertical scroll bar. It tells you where you
are in a page, and as you drag it down, the page moves down at the same
rate; control and effect are closely mapped.
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(5. pravilo) Constraints

Constraints are the limits to an interaction or an interface. Some are really
obvious and physical, for example the screen size on a phone. Others are
more nuanced, like a single, continuous page website having an image
peeking onto the main page. It is logical for the user to scroll down to see the
next image, and thus the rest of the website.

(6. pravilo) Consistency
The same action has to cause the same reaction, every time.

If a website has a back button that sometimes turns a computer off, it
becomes very hard to navigate around the web. The same applies for visual
consistency. Logos and brands have power and recognition because they use
the same logo. Twinings has used theirs for 227 years, and now everyone
knows that a box with “Twinings’ written on it has tea inside it.

258

129



@w;m dv Dine - 7o¢'méa}n Covel raCunar

259

STA JE TO PROTOTIP

» Eksperimentalan, nedovrSen dizajn

+ Jednostavna verzija (simulacija) sistema koja
se moze brzo napraviti

+ Osnovni alat za istrazivanje, komunikaciju i evaluaciju dizajna

» Koristi se

— uranoj fazi dizajniranja kako bi se komunicirale (prenele)
i razmenile ideje izmedu dizajnera kor. interfejsa i
korisnika (svih zainteresovanih strana)

— kako bi se razjasnile nedoumice iz prikupljenih zahteva

%‘ L _review
E

) ~ — U kasnijim fazama razvoja kor. interfejsa da se razjasne

| § nedoumice i demonstriraju koncepti interakcije i dizajna

* Najkorisniji su oni prototipovi koji se mogu brzo izmeniti

260

130



ZASTO KORISTITI PROTOTIPOVE ... .

» Kako bi se proverile ideje sa korisnicima 0“‘“
» Kako bi se odredila upotrebljivost kor. A @ ey 0 O
interfejsa - {j il
+ Kako bi se omogucilo korisnicima da ' Myu
doprinesu dizajnu kor. interfejsa B

» Kako bi se omogucdilo testiranje ideja i koncepata

» Kako bi se validirali prikupljeni zahtevi

+ Kako bi se pregovaralo oko zahteve i funkcijalnosti
sistema

++ wm© Kako bi se na jeftin nacin dobile povratne informacije

Hours od korisnika u ranoj fazi dizajna

+ Kako bi se eksperimentisalo sa alternativnim reSenjima

* Lako ih je izmeniti i odbaciti so1

... ZASTO KORISTITI PROTOTIPOVE \ B

Design Prototyping

"Branching Exploration” “Incremental iterative refinement”

Bill Buxton, Sketching User Experiences
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PROTOTIPOV]

+ Jedna od vaznih osobina prototipa je njegova verodostojnost, tj. koliko
je njegov izgled blizak izgledu konac¢nog dizajna

» Shodno tome, prototipovi se mogu podeliti na:
— Low-fidelity prototipove — sa malo detalja, koriste jeftinije materijale

i/ili koriste drugacije interakcione tehnike

— High-fidelity prototipove — koji su vrlo sli¢ni krajnjem proizvodu

k]
... FIDELITY (VERODOSTOJNOST PROTOTIPA) ... &

Ross Popoft-Walker —-— -—
Designer of Interfaces _— ]

Why, hello there!

VS.
Portfolio High

Fidelity

Recent Blog Posts

—

» Fidelity je multidimenzionalne prirode

Vertikalnost — koliko funkcija ima

prototip (koliko je operativan prototip)

— limitirani izbori, ograni¢eni odgovori,
bez kontrole greske

— samo vertikalnost implicira jedan
deo feature-a implementiran skroz

Horizontalnost — koliko funkcionlanosti

je podrzano (koliko feature-a)

— dovoljno feature-a za odreden
zadatak)

— samo horizontalnost implicira samo
front end bez backend-a

Presek se naziva scenario — pokazuje
kako ce front end izgledati (raditi) za
jedan zadatak
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PROTOUTIPOV]

Low-Fidelity
Paper-hased sketches

Paper-based storyboard / PICTIVE

Computer aided sketches/ storyboard

Wizard of Oz / Slide shows / Video prototyping
Computer-based scenario simulation
Computer-based Horizontal simulation
Computer-hased Vertical simulation

Computer-hased full fun ctionality simul ation

"

High-Fidelicy
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prototip) ili simulacijom kliktanja

Brainstorm different representations

Choose arepresentation

— Rough out interface style
i e A ) ae . g

| e »1\ .w‘rr ‘uw H‘ 7 Y’ | W‘"""‘ Task centered walkthrough and redesign
‘»f‘_l —_ L”m {__ ~

Fine tune interface, screen design

Heuristic evaluation and redesign

Usability testing and redesign

LOW-FIDELITY PROTOTIPOVI

— lIzgled prototipa — da li je crtano rukom, pomocu grafi¢kog alata (photshop
npr.) ili generisano programskim razvojnim okruzenjem (krajnji izgled)

— FiziCke metode za interakciju sa prototipom — pokazivanjem (papirni

Early Design

Low fidelity paper prototypes

Medium fidelity prototypes

High fidelity prototypes / restricted systems

Limited field testing
Working systems
Alpha/Beta tests
v
Late Design

» Genaralno papirnati, mada mogu biti nacrtani i u nekom alatu kao sto
je Paint / Power Point i naknadno odStampani za diskusiju sa
korisnikom

* U ovo spadaju:
— Skice
— Mokapi ekrana
— Storibordovi (scenarii kori¢enja)

* Veoma su korisni u fazi prikupljanja zahteva i kao alat za komunikaciju
izmedu korisnika (stakeholders) i dizajnera kor. interfejsa

» Dobri za ilustrovanje ideja, rasporeda ekrana/kontroli i dizajnerskih

alternativa

» lako korisnici mogu da steknu osecaj o izgledu/funkcijama aplikacije
(look and feel), daju ograni¢en pogled na izgled i funkciju kor.
interfejsa, kao i ograni¢avajuci pogled na to kako ¢e se on koristiti
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SKICE (PAPIRNATI PROTOTIP)

» QOdli¢an izbor za rani dizajn kor. interfejsa kako bi se proverile ideje

* Moze da pomogne dizajneru da shvati Sta se oCekuje od sistema i Sta
je potrebno da sistem uradi/podrzi P 0 oo, ‘ (

» U primeru na slici dizajner je napravio
skicu toga kako je on razumeo kor. X
zahteve (proizvodnja metalnih cevi) Bleds A& &
kako bi proverio sa korisnikom da N S
li je dobro razumeo zahteve

» Dizajner je iskoristio skicu da na
njega stavi i ono $to on misli da
su esencijalne informacije

« Dobro je i za proveru alternativa, nakon et
Sto su predstavljene alternative kroz S
skicu, prelazi se na razradu
odabranog dizajna/interakcije

sezp e
Figure 6.2 Initial highievel sketch of a Ul for production control. (From Stone. 2001.) 267
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MOKAPI EKRANA (PAPIRNATI PROTOTIP) ...

+ Interaktivni papirnati prikazi ekrana

* Na viSe komada papira prikazuju se delovi ekrana, prozori, meniji,
dijalozi sa elementima interakcije (zavisi od detalja mokapa)

+ Interakcija je prirodna

— prstom se prikazuje ono na $ta ¢e se
kliknuti miSem

— pisanje odgovara kucanju i
. - , . =0
+ Covek simulira operacije na raCunaru -~
- S! racie nare 2o
— Uzimaju se delovi papira (koji su u F

— fokusu), vrac¢aju i preuzimaju novi
— Ispisuju se odgovori na "ekran" ‘
— Verbalno se opisuju efekti koje je teSko prikazati (simulirati) na papiru

» Vrlo su niskog novoa detalja u pogledu izgleda, ali su vrlo detaljni u
pogledu verodostojnosti interakcije (osoba simulira backend)
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+ Lako se menjaju

— lzmene se mogu napraviti brzo
nakon evaluacije ili, ¢ak, tokom
evaluacije

— Nema investice u kod, pa se sve [y
lako (bez zaljenja) moze odbaciti
(osim samog dizajna ili onog $to je nau€eno o dizajnu)

+ Akcenat je na celokupnog prici (big picture) a ne na detaljima
— Ne gubi se vreme na nepotrebnim detaljima

— Korisnici daju komentare na bitne stvari, dajuci kreativnije sugestije, ne
gubi se vreme na sitni¢arenju oko detalja (da li plava ili crvena boja, levo ili
desno, isl.)

« Cak i ne-programeri mogu pomoéi (potrebne samo vestine iz vrti¢a)

st o
= s o 5000 ()
‘L‘éj ‘wawlﬁ)

I S (o)

N Lk
v oo ou Al ) OA ) o 1 =11
| 2 nav o (o e ), (P - )
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... MOKAPI EKRANA (PAPIRNATI PROTOTIP) ...

» Altke za pravljenje mokapa (MIT kurs):
— Posteri sa belom pozadinom
— Velike indeks kartice za menije, za sadrzaj prozora i dijaloga
— Leljive kartice koje se mogu odlepiti/zalepiti

— Bele lepljive trake (papir) za ispravke (tekst koji se
kuca) za tekst polja, ¢ekboksove, kratke poruke

— Transparentni papir ili neki sli¢an materijal
— Fotokopir masina, makaze, lepak, olovke&markeri

* Smernice za dobar papirnati prototip (MIT kurs):
— Paziti da bude dovoljno veliko i jasno
— Monohromatsko je dobro

— Sve feedback metode koje je teSko simulirati
zamenuti verbalnim opisom

— Pobrinuti se da sve bude dobro organizovano
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.. MOKAPI EKRANA (PAPIRNATI PROTOTIP)
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STORIBORD (PAPIRNATI PROTOTIP) ... SE 4

... STORIBORD (PAPIRNATI PROTOTIP) ...

interakciji koju korisnik prede kroz jedan svoj zadatak

Storibord uzima tekstualni opis toka zadatka (kao $to je scenario) i
pretvara ga u vizuelne
ilustracije interakcije

Koli¢ina informacija
koje ¢e storibord
sadrzati zavisi od

toga u kojoj se fazi l
razvoja softvera se pravi i
— Ako se koristi u tokom modelovanja zadataka i toka C—
interakcije imace daleko viSe detalja, nego ako se pravi ==
tokom faze konceptualnog dizajna interfejsa e
Najveca prednost je $to je njihovo stvaranje jeftino, brzo
J p J jen € ) ===

i lako se modifikuje
273

1

4'@4‘»

Action llustration

I. Margaret is an atcouwnt warager for a marketi
‘ﬂﬁﬂa One of Hhe N“gskzoferseesg{'w
Great Groceries| which is a large foodstore chain.
The Great Groceries], superuarket in Prewiunille
has recertly been extended and now includes a
howe appliance section The superuarket manager
wants eferyone in Premiunille to know that Great
Groceries] is haying a Grand Re-Opening Day, and
that Hhere vill be lots of bargains. Margaret has
ereated a colorful fiyer o be sent out Hhat
contains all Hhe details. She gives +his to Susan,
who is creating the address list.

2. Susan is Margaret’s secretary. Slee is kzlrfvg_
Margaret to organize the Great Grogeries!
eting caupaigh. Llaing Hg_y-?rza!-ou software
database cordhaining names and addresses, Susan
does a posteode search and compiles a list of all
Hhe street addresses in Premiunille. Ske gives His
list Yo Awy, who will do the wail werge.
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... STORIBORD (PAPIRNATI PROTOTIP)

3. Awy is responsible solely for mail werging, Sle is
expert af ker job, but takes great care as the
software is offen unreliable, of the

nse, the ¢ fromns on wasting warketi
mmls due o{:P:m uerging errors. No mH'urng
howt lowg e list, Awy generally runs ker werged
docunents in swall batehes. This is tine
consuning, and fiddly, but Awy can put up witk
Hhis inconenience i in Hhe end she gets an
accurate resubt with few spoiled documents. She
Hhen gives the dotunents o Linda

g

Linda is responsible for quality comirol. She
colleats the wail werged docunents frou the

rinter and ins, a tertain e of Hew
g:r quality MﬁMJ. She m%me the
docunents/Ryers for feeding into a couputer-
controlled wackine that folds thew and inserts
Hhew irto windowed enelopes. Finally, Linda
eolleats Hhem and has Hew sent to Hhe mailroon
at the appropriate point in the campaign

275
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KAKO TESTIRATI PAPIRNATI PROTOTIP

* Nakon sto se izgradi prototip, moze se testirati tako Sto se stavi pred
korisnike i posmatra se kako ga oni koriste

+ Dizajn tim treba da ima tri uloge:

1. Kompjuter — osoba koja je zaduzena da simulira
rad racunara, da ozivi prototip; kre¢e se oko
delova prototipa, podize ih i spusta, ispisuje
poruke, unosi poruke; esencijalno radi sve $to i
racunar, ali nikako viSe od toga (mora se
razmisljati mehanicki)

2. Orator (predavac) — glas dizajnerskog tima; osoba koja prezentuje interfejs
korisniku; opisuje korisniku cilj studije, zadatke i sve ostalo vezano za
studiju; on je zaduzen da od korisnika dobije odgovore i ohrabruje
korisnika da glasno pri¢a dok prati prototip i reSava zadatak

3. Posmatrac — svi ostali pored kompjutera, oratora i korisnika a koji
prisustvuju testiranju (evaluaciji); njihov zadatak je da ¢ute i prate (beleze)
Sta radi korisnik; ne pri¢aju i ne daju savete korisniku, niti ulaze u diskusiju
sa njim
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DIJAGRAM TOKA INTERFEJSA ...

+ Omogucuje modelovanje veza
visokog nivoa izmedu elemenata
korisni¢kog interfejsa i time nam
daju uvid u moguce poboj$anje
po pitanju korisnosti i
interaktivnosti sistema

» Dijagram toka interfejsa koristan je
kako projektantima, tako i
menadZerima ali i samim
korisnicima (na zidu, kao
podsetnik)

___________

277

... DIJAGRAM TOKA INTERFEJSA ... | B

My Stuff
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... DIJAGRAM TOKA INTERFEJSA ... | 2

+ DTl se primenjuje radi sticanja dobrog pregleda, opste slike i

uoégvanja svih mogucih tokova SiEiea e
sa jednog mesta SSREN| o o e
=T gookmark Me”

* Na ovaj nacin moguce je
modelovati interakciju koju ¢e
korisnik imati sa sotverom, ali
i stvoriti dobar uvid u to kako
¢e korisnicki interfejs aplikacije

izgledati i kakav Ce biti po pitanju | (GG
korisnosti s by by esenns e
ravetonbar i i
» Zahvaljujuéi tome brzo se dolazi - i v

do razumevanja kako bi sistem trebao da radi i moguca je ocena toka
podataka u korisnickom interfejsu aplikacije

» Recimo, ukoliko ima mnogo elemenata interfejsa i mnogo veza izmedu
njih to moze da ukaZze na prevelik sistem teZzak za razumevanje i
upotrebu 279

. DIJAGRAM TOKA INTERFEJSA ... | B
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... DIJAGRAM TOKA INTERFEJSA

» DTl spada u grupu grafi¢kih metoda

» Poseduje hijerarhiju stabla i opisuje tok interfejsa (modelovan
strelicama) referiSuci se na objekte interfejsa (modelovane
pravougaonicima, kao $to bi smo modelovali instance, odnosno
objekte u use-case dijagramima)

* Na ovaj nacin interakcija je vizuelno
predstavljena Sto u
mnogome olakSava
njen pregled

» Slabost DTI je manjak
samih detalja
korisnic¢kog interfejsa,
pre svega onih
dizajnerskih

281
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XUAN ...

» Omogucuje opis feedback-a korisni¢kog interfejsa i modelovanje
ponaSanja korisnika

» Ove specifikacije prate stanje interfejsa i opisuju zadatke kao evolucije
stanja

» UAN notacija je orijentisana ka korisnicima i zadacima

+ Zadatke prezentuje u formi tabele sa ciliem da razjasni njihovu funkciju
i njihove meduzavisnosti (primer: dodavanja teksa na spoljnu ivicu
objekta u CorelDraw aplikaciji)

* Notacija je korisna za izrazavanje vremenskih problema i asinhronih
zadataka u interakciji

» Koristi se kod direktne manipulacije jer prati korisnika, feedback
sistema i reakciju sistema i prezentuje ih u tabelarnoj formi
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... XUAN ...

Korisnik Racunar
Unutrasnja Vidljiva Stanje Vidljiva Unutrasnja
akeija akeija interfejsa akeija akeija
Lociraj objekat
Pritisni levo Selekcija objekta
dugme misa
iznad objekta
Objekat Objekat je
selektovan selektovan (oko
njega su se
pojavili markeri)
Lociraj Text opciju Otvaranje popup
na glavnom meniju menija
(sl. 3.3)
Pritisni levo Otvoren padajuci | Otvara se
dugme misa meni Text na padajuci meni
iznad Text glavnom meniju | | Text
opcije glavnog | selektovan
menija objekat
Lociraj Fit Text To Prelazak na rezim
Path opciju u okviru za unos teksta
Text padajuceg
menija (sl. 3.4)
Pritisni levo Unos teksta na Pojavljuje se
dugme misa ivici objekta kursor za unos
iznad Fit Text teksta na ivici
To Path opcije objekta
glavnog menija
Priprema za unos
teksta
Unos teksta na | Tekst poravnat Prikazuje se
tastaturi po ivici objekta konéni izgled
unetog teksta,
poravnatog po
ivici objekta.
Tekst je
selektovan
(uokviren
markerima) 283

... XUAN

=
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* Mana ove notacije je $to za neke aplikacije ima tendenciju da viSe puta
ponavlja opise za Ceste operacije

» Glavni problem UAN specifikacije je labava povezanost zadataka,
feeedback-a sistema i sistemskih operacija

» Zbog toga neke vazne vremenske povezanosti mogu biti predstavljane
implicitno

* Vremenske povezanosti koncentrisale su se primarno na akcije
korisnika, zanemarujuci vremenske aspekte onih kategorija zadataka
koji se ne svrstavaju u akcije korisnika
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HIGH-FIDELITY PROTOTIPOVI ...

» Low-fidelity prototipovi ne demonstriraju funkcionalnost, niti svu lepotu i
detalje buduceg kor. interfejsa

» Bazirani na softveru, ovi prototipovi daju dobar uvid u sistem, jer
obezbeduju funkcionalnu verziju sa kojom korisnici mogu da
intereaguju

» Prikazuju raspored (layout) elemenata interakcije i njihovu navigaciju
» Korisnici mogu da dozive look&feel krajnjeg (buduéeg) sistema
» Dobro sa usability testove i kao marketinski alat buduéeg proizvoda

» Nisu viSe tako skupi kao nekada jer postoje alati koji omogucuju
horizontalnost, veliku verodostojnost, ali bez backend-a
— PowerPoint, HTML
— Photoshop, Balsamig Mockups, Mockingbird
— VisualStudio, QtDesigner, Eclipse (Flash Builder), Silverlight, Mac Interface

Builder
285

... HIGH-FIDELITY PROTOTIPOVI
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* Mogu isto Sto i low-fidelity prototipovi, iste se stvari mogu saznati, ali
jos i:
— Informacije o screen layout
« Dallije pregledan, prenatrpan, komplikovan?
» Dalli odvlaci paznju?
» Da li korisnik moze da pronade vazne elemente?
— Da li su dobro odabrane boje, fontovi, ikonice i preostali vizuelni elementi
— Informacije o feedback-u

» Da li korisnici primecuju i reaguju na statuse, promene kursora i druge
povratne informacije

— Kaoliko je interfejs efikasan
« Da li su kontrole dovoljno velike?
» Da li su kontrole suviSe blizu jedna drugoj?

» Da li skrolovanje suviSe dugo traje? -
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ALATI ZA PRAVLJENJE PROTOTIPA

* Moguce je napraviti prototip tako $to se on iskodira upotrebom Jave ili
C++ programskog jezika i user interface toolkita, kao §to su Swing ili
MFC (ako ste skloni mazohizmu)

* Naravno, daleko je bolje upotrebiti neki alat za pravljenje high-fidelity
prototipa zato Sto je

— Brze i lakSe napraviti prototip nego kroz kodiranje
— Nema potrebe za debagiranjem koda
— Lak3e se menja i lakSe ga je odbaciti

» Kod kodiranja kompjuterski prototip moZe postati tako sloZzen da on
postane finalni proizvod iako ima lo$ dizajn i propuste u interakcije (jer
nam je zao da ga odbacimo posle toliko truda)

+ Mora se paziti da softver (njegov Ul deo) ne odreduje kor. interfejs, tj.
da ne diktira on njegov razvoj

« Cak i pored podrske softv. alata, razvoj kompj. prototipa moze
zahtevati jako puno posla (primer: drag&drop u Excel-u) 287
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STORIBORD (HIGH-FIDELITY)

+ Sliéno papirnatim, ali se koriste screenshot-ovi u boji

+ Sekvenca (graf) screenshot-ova s e sms
* Mogu biti povezani hiperlinkovima (hotspots) g

* Neka prelaz izmedu prozora moZze biti
animiran da bi se prikazali dinamicki efekti
(mouse feedback ili drag-drop feedback)

+ Alati koji se mogu koristiti:
— Photoshop, Balsamig Mockups, Mockingbird, ...

+ Prednosti: coxoe : =

ol W DspTre com > Link Chack

— Moze da se nacrta sve

« Mane:

Nema unosa teksta;
Widget-i nisu aktivni;
Treba pronadi hotspot
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GENERATORI FORMI (HIGH-FIDELITY)

» Razli¢iti alati za pravljenje formi

— VisualStudio, Qt Designer, Eclipse (Flash Builder), Silverlight, Mac
Interface Builder

* Prednosti:

— Stvarne kontrole, ne samo e = =
njihove slike -~ ; y—

— Moguce je po potrebi dodati ‘ ‘ =

backend ako je to potrebno i - i
(ali postoji opasnost da se

nece odbaciti)

« Mane: — i
— Ograni¢ava razmisljanja i mogucnosti na standardne widget-e

— Manje korisno za bogate graficke interfejse

WIZARD OF OZ (HIGH-FIDELITY)

=
|

+ Softverska simulacija sa ¢ovekom u pozadini, sli¢no papirnom mokapu,
gde Covek simulira odzive sistema

+ Covekov uticaj moZe i ne mora biti skriven
od korisnika

« Cesto se koristi da simulira buduée
(future) tehnologije

— Prepoznavanje govora
— Ucenje (Al)

« Mane:

— Dva kor. interfejsa o kojima treba
voditi rauna

— Wizard mora da se ponasa
mehanicki
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ELEMENTI INTERAKCIJE

» Svaki kor. interfejs predstavlja miks elemenata interakcije

— Hardverske komponente — koje se odnose
najceS¢e na interakcione uredaje za ulaz i
izlaz, poput dzojstika, misa, kontrolera,
tastature, ekrana, zvucnika

— Softverske komponente —
aspekti kor. interfejsa koje
generie softver kao $to
su slike na ekranu,
organizacije komponenti na
ekranu, boja, tekst,
animacija, video i zvuk

292
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HARDVERSKE KOMPONENTE ... |

* Izbor adekvatnih hardverskih komponenti je vazan

— Svodi se na izbor odgovarajuceg alata za dati problem (neéete pomocu
miSa napisati dokument)

— Ako na raspolaganju postiji vie uredaja,
vodi se racuna o ograni¢enjima
raspolozive tehnologije, ali i zadacima koji
se trebaju resiti tehnologijom na
raspolaganju

— Nije uvek moguce birati

— Zahtevi za ulazne i izlazne uredaje se
razlikuju (veli¢ina i oblik tastera, robusnost
tastature, preciznost i lako¢a moriSéenja
pointerskog uredaja, koliko je lako Koristiti
ponterski uredaj, koliko je mesta potrebno
za rad point. uredaja, koliko detaljna treba
da bude slika, koliko nijansi boja treba da - g
ima, kolika je potrebna veli¢ina i BBAinT Wh tossgre lhes st
prenosivost ekrana panels, raccoons?" 203

. HARDVERSKE KOMPONENTE |

There are circumstances in which choosing the correct device is essential.
Users may have particular requirements, so it is important to understand the
users of the system and the way in which they use the technology. For example,
the messaging company Pitney Bowes carried out a survey of office workers in
North America, Britain, and Germany. One of the findings was that Europeans
use communications technology very differently from the way North
Americans do. In particular, Europeans prefer direct contact using a mobile
telephone rather than leaving voicemail messages. The opposite is true for
North Americans. The same difference is reinforced by the use of pagers: 20
percent of North Americans use pagers compared with about five percent of
Europeans. The implications of these cultural differences are that the technol-
ogy that a company purchases needs to take into account the way in which the
employees will use it. Thus, a European company may prefer to employ a
secretary, so that its clients can speak directly to a person; but for North
Americans, a voicemail system might suffice.

Or the task may have particular requirements. For example, in a large ware-
house, if the boxes were not bar coded, then the employees would need to type
in all the details every time a box arrived or was dispatched. With a large ware-
house having thousands of these transactions every day, doing this would be
time consuming and prone to error. 204
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SOFTVERSKE KOMPONENTE

» Adekvatan izbor softverskih komponenti omoguéuje maksimalno
iskoriS¢enje hardverskih komponenti

* Ne moze se puno uticati na sam izgled ili rad ulaznih uredaja, ali se
moze uticati na reakcije sistema na akcije tih uredaja

— kako ce se sistem odazvati na akcije ulaznih uredaja i kako ¢e se to
predstaviti na izlaznim uredajima

— kako ¢e se kodirati sadrzaj tokom interakcije m

+ Softverske komponente su:

— Tekst — kako da obezbedimo da je tekst Citljiv? Koji font koristiti? Koliko
dugacke da budu linije?

— Boja — koje boje idu zajedno? Kako preneti informacije pomocu boje?
— Slike — koje vrste slika postoje? Kako odabrati edekvatnu sliku?
— Video - kada je korisna animacija? Kada se sa video dobija dobar efekat?

— Zvuk — kada je zvuk koristan? Koje kategorije zvuka postoje i kada
primeniti koju kategoriju?

gl

TEKST

+ Tekst dominantan element gotovo svakog kor. interfejsa
» Predstavlja fleksibilan i mo¢an oblik komunikacije
* Njegove tehni¢ke prednosti su:

— Tekst fajlovi su mali za razliku od svih ostalih softverskih
komponenti

— Tekstom se moze lako manipulisati, npr. moze se lako
pretrazivati Sto ne vazi za preostale softv. komponente

— Tekst je najlak3e interpretirati, iako je moguce protumacditi
jedan te isti tekst na razli¢ite nacine, nivo nejjasnoce je
daleko maniji nego kod drugih softv. komponenti

» Prilikom dizajniranja kor. interfejsa potrebno je istraZiti kakav je stav
korisnika prema tekstu

— Moguce je odrediti starosnu Citalacku grupu

— Dalli &itaju knjige/novine

— Da li samo prolaze kroz vece koliine teksta ili
ga zaista Citaju
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CITLJIVOST TEKSTA ...

« Zavisi od nekoliko faktora:

— typeface, NOT
— veli¢ina fonta (size), [EgibIE IEtteRs
_ BUT

razmaku izmedu linija (line spacing),

Readable Words

top: legible letters,
not designed to go together

duzini tekst linije (line length),
poravnanju (justification), zavrSetku
linije (line endings)

* Ne postoji upustvo za upotrebu teksta koje je univerzalno primenjivo,
zato uvek treba uzeti u obzir ko je korisnik (da li je korisnik slabovid?)

+ Termin font nije opSte definisan ali se v [
otovo uvek odnosi na: . .
9 Services Services
Services  Svseicra

— veliginu fonta — od 8 do 72 (ovo je vrlo Services Services
relativno i zavisi od rezolucije ekrana) 297

— typeface (vrstu fonta) — Arial, Microsoft
Sans Sarif, i sl.

... CITLJIVOST TEKSTA ...

Typeface Serif or sans serif
Familiar or un$amiliae

A serif is the finishing stroke at the end of a letter. See
Figure 13.1. Sans serif typefaces are more suitable
than serif typefaces for use on a screen: the resolution
on screen is likely to be poorer than on paper, and the
details of serif typefaces may be lost.

Familiar typefaces such as Times or Arial are easier to
read; unfamiliar ones, such as weisd are

more difficult.

Pack my box with five dozen liquor jugs! Serif Sans-Serif

Pack my box with five dozen liquor jugs!

Sans Serifs Have Low-Contrast Obliques

Pack my box with five dozen liquor jugs!

Pack my box with five dozen liguor jugs!

Serifs Have High-Contrast Italics

Purus et etiam, pulvinar odio?
Facilisis, rhoncus purus? Duis
et lorem tortor dolor ridiculus
sociis risus, enim. Non odio
cras elit ac. Enim quis, hac,
enim enim nisi! Est sed, adipi-
scing augue! Nec cursus? Nec
egestas cras sagittis turpis

integer tristique integer sceler-
isque magna.

platea egestas ultrices elit a, ac,

Purus et etiam, pulvinar odio?
Facilisis, rhoncus purus? Duis
et lorem tortor dolor ridiculus
sociis risus, enim. Non odio
cras elit ac. Enim quis, hac,
enim enim nisi! Est sed, adipi-
scing augue! Nec cursus? Nec
egestas cras sagittis turpis
platea egestas ultrices elit a,
ac, integer tristique integer
scelerisque magna.
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... CITLJIVOST TEKSTA ...

Type size Too small is harder to read Most screens have around 72 dots per inch; ordinary

Too

office printers have around 300 dots per inch; high-
" " quality printing (such as this book) typically has
1200 dots per inch. The lower the resolution, the larger
I g I S the type size required for comfortable reading.
For text for continuous reading, 11- to 14-point type is a
good range to work with. Headings will stand out better

if they are 3 to 5 point sizes larger. It is possible to use
smaller type sizes for areas of the screen that are read

episodically, rather than continuously, such as menu
bars or captions for icons.

Letter Letters too close together Well-designed type faces have a pleasant amount of

spacing are hard to read space between the letters. Too little or too much and
legibility is affected.

L et t e r s t o o f a r a p a r t a r e

h a r d t r e a d

... CITLJIVOST TEKSTA ...

Line spacing
(leading)

Line length

Justification

¥ you have smal type sizes, then you can The legibility of smaller type size can be improved by

T e o et g 1 increasing the line spacing. The longer the line, the
wider the line spacing should be (and the wider the

If you have smal type sizes, then you can line spacing, the longer the line can be). However, if

T e e the line spacing is too wide, then the lines may not be

perceived as being related to each other (see the
Gestalt laws of perceptual organization in Chapter 5).

The maximum line length on a screen should be around 60 characters (or eight to twelve
words). This allows a meaningful unit of text to appear in most lines. You should avoid
very short lines, as they fragment the text and it is more difficult to construct the
meaning.

Fully justified text (left- and right-justified) can create uneven gaps between the words on
a page. It is usually best to leftjustify blocks of text, as this gives a predictable place
for the eyes to start from when they jump back to the beginning of the next line. On
screen the right margin is best kept unjustified (ragged). If you are placing very short
pieces of text next to other items on the screen (for example, putting captions on
buttons or under icons), then you need to consider the relationship of the text to the
item it belongs with. For instance, text on buttons usually looks neater if it is centered.
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... CITLJIVOST TEKSTA

Line endings Very short lines are If you are using short line lengths — for example, in
easier to read tightly-packed screen designs — it is easier for the
if the line endings reader to understand a line if it has a distinct thought
coincide with in it, so, where possible, line endings should coincide
grammatical boundaries. with grammatical boundaries.
Very short

lines are harder to
read if the line
endings come at any
arbitrary place.

Effective Font Choices

0] ~ v B
|

Legibility
is king

Poor Font Choices

H| H

H

SMISAO TEKSTA

» lako je tekst ¢itljiv i lep za oko, to ne znadi i da ima smisla za korisnika

» Prilagoditi tekst i izraze krajnjem korisniku

» Koristiti skracenice, ali one koje imaju smisla za korisnika

(F Define Parameter 1 _|o] x|
T s g Ealils o pertien el s pamemiiss fyeren e, ol @ e st
expression. The finslclaise i the scipt must svaliste to & Baclan. For a script \YOUR|TEXT{IS]FREE[FROM[GRAMMAR
crample. olck the Information toolsar uiton

dEBES2-AREHEIKRAQLY

SetDisabledDetails ('This parameter can be

enabled by Setting the Contral Parameter to OV OU
"Ensbled"' ) ;
parameter ('Control Parameter') eq 'Enable’: EVEN THOUGH YOUR

mEpda]s)

MAKE NO SENSE

: BUT{AREYOU/SUREIIT{MAKES
Parameter| Legal Yalues| ‘alidation Script Enable Script | Legal values Script m"’ﬂﬂfgiﬂi'i'!w-“
0K | Concel | Help |
YA
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BOJA

* Boja se koristi

— da privuce korisniku paznju — vazni
delovi ekrana (softv. dugmad) su
Cesto obojena drugaciji od ostatka
ekrana da privuku paznju

— da prikazu status — kako status postaje vazniji (kriticniji) tako se
moze menjati njegova boja (npr. svetlo na semaforu)

— da se informacija na ekranu prikaze jasnije — boja se koristi kako bi
se organizovali elementi na ekranu ili da se prikaze perspektiva

— da se prikaz napravi atraktivnijim —
pored usability-a, vazna je i
estetika prikaza; dzabe sva
upotrebljivost kor. interfejsa ako je
on korisniku ruzan

303

gl

KARAKTERISTIKE BOJE

+ Ekran moze da prikaze samo deo boja koje su
vidljive ljudskom oku

» Preciznost ekrana u reprodukciji boja je ograni¢ena

* lzmedu razli¢itih raCunara postoji varijacija u paleti
boja koje mogu prikazati

» Postoji razlika u tome kako percipiramo
boje na ekranu i boje na papiru

— boje na ekranu mogu delovati bledo
i nerealno spram boja odStampanih
na papiru

» Odredene kombinacije boja izazivaju
osecaj treperenja na ekranu
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ZNACENJE BOJE ...

» Boje imaju svoju konotaciju (znacenje)

+ Ali razliCite boje asociraju razliCite ljude na razliCite
stvari

* Na Sta boje asociraju delimi¢no zavisi od kulture
kojoj korisnik pripada

— Crvena boja u zapadnoj kulturi znaci opasnost
(upozorenje), dok kod Kineza ono znaci radost/srecu

— Sre¢om kulturolo$ko znacenja boje se moze nauciti
— Zbog izrazite globalizacije ove razlike u znac¢anju boja sve viSe nestaju

« Cak i kada je znagenje neke boje opste prihvaéeno i rasprostranjeno,
mora se Koristiti oprezno

— Npr. Cesto se u kolima signalizira da je ruéna ko¢nica povu¢ena crvenom
bojom, ali to u isti mah znaci da mozete pustiti i noznu ko€nicu na uzbrdici

— Ovako pomeSani signali mogu biti zbunjujuci, zato je mozda bolje koristiti
neku drugu boju 305

... ZNACENJE BOJE ...

BLUE BROWN

@ tranquility, love, loyally, © tove, energy, power, © friendly, earth, outdoors,
security, trust, infelligence strength, passion, heat longevity, conservative
© coldness, fear, masculinity © cnger, donger, waming © dogmatic, conservative

q/lm
BOLD

m m et DA S oPREDL
SMART IMMEDIACY RICH ECO-FREINDLY

ALM
© money, growh, fertiity, © healthy, happy, feminine, dependable, flexible, EM'iH EZE'{SY ;\%VT{EE;Y N@m‘vl
shness, hookoy compassion, swadl, ploylul crisp, conservative NATURAL PASSION ELEGANCE JEALOUSY
© envy, jealousy, guilt © weak femininity, immaturity dul, boring, conservative STABLE ANGER EVIL BALANCE
POWER HUNGER STRENGTH RESTFUL
© royaly, nobity, spiituaiiy, bright, energy, sun, © securiy, reliabiiiy, ohange pink purple
luxury, ombition creativity, intellect, happy intelligence, solid
© mystery, moodiness imesponsible, unstable © gloomy, sad, conservative
CHEER HEALTH TENDERNESS ROYAL
ATTENTION ATTRACTION SENSITIVE MYSTERIOUS
]’un U[]ISE nms[ BI.M:K CHILDISH STAND OUT CARING ARROGANT
FRESH THIRST EMOTIONAL LUXURY
WARMTH WEALTH SYMPATHETIC CHILDISH
. 5 ENERGY YOUTHFUL LOVE CREATIVE
itual, healing, , confidence, fection, dramatic, s
L ;"’")"e”c"’m wp",?mmed e ool auhiilopiriin © E‘z’s pabdui = OPTIMISM HAPPINESS SEXUALITY SADNESS
© envy, femininity © ignorance, sluggishness © death, evil, mystery
& glomorous, high tech, © wealth, prosperity, + goodness, innocence,
groceful, sleek valuable, traditional purity, fresh, easy, clean
© dreamer, insincere © greed, dreamer = winter, cold, distant 306
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... ZNACENJE BOJE & |
B Catds

» Saturacija boje moze imati takode znacajan efekat Y *erox @

— Boje namenjene mladim ljudima mogu biti iste i amazon.con

svetle (bright)

— Boje namenije starijim znaju biti dubokih tonova

(tamnije)
* Moda ima veliki uticaj na izbor boje, narocito kod "V'EG Al
mladih ljudi 2l
==
— Kako se boje u modi menjaju trebalo bi izbegavati (e SUI
izbor boja koju su demode (outdated)
@ THAI e’
— Kad god je moguce, ukljuéiti grafickog dizajnera u AVIP oo

projektovanje kor. interfejsa

» Boje primenjivati uvek konzistentno uzimajuci u
obzir karakteristike korisnika, njihovog zadatka i
okruzenje u kojem ¢ée se raditi

muLTi
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EFIKASNA UPOTREBA BOJA ... B =

* Vrlo kompleksna i tehnicki zavisna oblast
Kako kombinovati boje a da se dobije zeljeni efekat?

Number of colors If you are using colors to organize the screen, then it is better to limit their
number: too many colors can be confusing and unpleasant to look at.
Some guidelines recommend no more than six colors, in addition to black
and white, for any one screen, and fewer is often better. Some
experimental evidence suggests that using many colors arbitrarily can
result in users suffering eyestrain, fatigue, and disorientation.

Design for monochrome Designing in black and white first can help to focus attention on the layout of
the UL. Also, there may still be some users who don't have color screens.
Do not forget that monochrome displays can be extremely effective, like
the display in a railway station that indicates when the next train is about
to arrive.

Color perception Color perception varies greatly. About eight percent of the male population is
color blind. Red, orange, and green are often confused, as are purple,
blue, and magenta, and white, gray, and cyan.

Color for reinforcement Color should not be used in isolation. For example, speed limit signs on UK
roads have a red border, but they also have black text on a white

background stating the maximum speed allowed. 309

... EFIKASNA UPOTREBA BOJA ... | B

+ Kada se kombinuju boje mora se voditi raCuna o njihovoj usadenoj
osvetljenosti (intrinsic brightness)

» Ukupna osvetlienost kombinacije boja zavisi od osvetljenosti svake
boje koja se kombinuje kao i od relativne koli¢ine svake pojedinacne
boje u kombinaciji

Achromatic colors Colors Intrinsic brightness

— npr. ako se tamno
plava pomesa sa
belom, dobija se svetlo
plava koja je po

White Very high

Yellow, yellow-green High

prirodi svetlija High to medium

(osvetljenija) od

tamno plave boje T ey Medium
Medium to low
Low
None

310
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. EFIKASNA UPOTREBA BOJA ...

» Usadena osvetljenost moze imati zna€ajan efekat (implikaciju)
— Da bi tekst bio Eitljiv, kontrast izmedu osvetljenosti pozadine i nali¢ja mora
biti dovoljno izrazen (iste kombinacije boja je tesSko
citati)

White on black is easy to read

— Svetle boje sa zna¢ajnom osvetljeno$¢u, moraju
se Koristiti obazrivo, jer velike povrSine svetlih
boja mogu postati teSke za (duze) gledanje; iako
se crni tekst najbolje &ita sa bele povrsine, ako korisnik &ita
sa bele povrSine tokom celog dana to mozZe postati naporno,
zato je bolje zameniti belu povr8inu sivom, krem ili magnolijom

Green on pink
— Kontrast u osvetljenosti ne bi trebala da bude ekstremna, jer
moze dovesti do vizualnog efekta vibriranja Pink on green

» Kako je percepcija personalna karakteristika, dobra je Dark biue on yellow
praksa dozvoliti korisniku da moze da modifikuje kolor
Semu kor. interfejsa

Yellow on dark blue

311
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. EFIKASNA UPOTREBA BOJA ...

PRIMARY comns I_ TINTS ﬁm
POCKET GUIDE lﬂ ] B VeIV
TO MIXING COLOR‘“ -, SECONDARY COLORS | T'"Ts 2 A0 o 7oA cokon
. - S
D+“ - TONES ADO GRAY TO A COLOR

Hﬂﬂl

[ mmmojéﬁm?s SHADES - avo sLack 10 4 cocon

|l |l |

A Tool
For Mixing
Color

Defines and
lllustrates Color

’_WARM AND C com. COLORS ]
WARM COLORS - resion 10 osexsr
Includes:
A PERSONAL PALETTE AND j D - - - -
GRAY SCALE & VALUE GUIDE COOL COLORS - vewcow-gatan 10 viover

(easvTouse o wosssavo - [EER- - E (0 I I I I
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. EFEKTIVNA UPOTREBA BOJA

REPREZENTACIJA INFORMACIJA BOJOM

Color for grouping Color can be used to organize
the screen.
Color coding Color can be used to represent
a particular object or status;
this is known as color coding.
Perspective Color can be used to reinforce
perspective on the screen.
Layering Related to the use of perspective

Technique

Color for emphasis

COLOR HARMONIES

| COLRMABMONES

COMPLEMENTARY- cowes e
e

EACH OTHER ON THE COLOR

BLUE
GREEN

TRIADIC HARMONY-

THAEE COLORS SPACEO COUALLY APART
ON THE COLOR WHEEL

Description

the important areas of the
screen or the key parts of
a diagram.

is the use of color to
represent different layers
within a diagram,

Color can be used to emphasize

SPLIT COMPLEMENTARY-
A COLOR AND THE TWO COLORS NEXT TO ITS.

COMPLEMENT ON THE COLOR WHEEL

RS

Example

Figure 13.5 shows two contrasting
representations of marshaling signals.

The one that uses color to emphasize the
lights is much easier to understand than

the one in black and white. Box 13.1
shows the use of color to emphasize
oceanic features.

Areas of the screen containing different
types of information may have a different

background color,

In an accounts package, the overdue
accounts could be indicated by a red
symbol.

You should use dark or dim colors for the

background and brighter colors for the
foreground. Thus, the title bar of an

active window is usually a brighter color

than that of an inactive window,

planes could be a different color from
low-flying planes. The colors should be
naturally related to each other, such as
different shades of blue.

This POCKET GUIDE is intended
as a supplement to
the Color Wheel™
Ask your dealer about it.

In an air traffic control system, high-flying

313

E Calculator
Edt View Help

M =]
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SLIKA

» Slike se mogu koristiti na viSe nacina

— Da motiviSu, da privuku paznju korisnika, da
zabave, da ubede. Ova primena je vrlo
vazna u marketingu.

— Da prenesu informaciju, narogito prostornu
informaciju. Koristit se u raunarom
podrzanom ucenju.

‘ — Da pomognu da se

'\ “ prenebregnu jezicke

, ) ' barijere. Vrlo
rasprostranjeno u
korisnickim
upustvima.

— Da podrze interakciju.
Metafore ekrana i
ikonice.

EFIKASNA UPOTREBA SLIKA ...

» Osnovni tipovi slika

— Slike (pictures) — fotografije, crtezi, crtadi.
Prenose informacije koje je teSko opisati
reima.

— Dijagrami (diagrams) — mape, i druge
reprezentacije relacija izmedu objekata
kao npr. porodi¢no stablo, Venovi
dijagrami. Koriste karakteristike
dvodimenzionalnog prikaza da ilustruju relacije i procese.

— Grafici i grafikoni (graphics
and charts) — vizuelne
reprezentacije brojevai sl.,
kao s$to su pite, histogrami,
bar grafovii sl.
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... EFIKASNA UPOTREBA SLIKA

SEKVENCA SLIKA ...

gt

Uobi¢ajeno je da se u sliku ukljuéi odredena funkcionalnost — npr.

mapa regije ima ugradenu funkcionalnost da kada korisnik klikne na

neki njen deo, otvara se sadrzaj sa informacijama o kliknutom podrucju

Kada se slike koriste u kor. interfejsu, treba voditi

raCuna o sledecem:

— lzabrati tip slike koji najvise odgovara vrsti informacije
koja se zeli preneti i efektu koji se Zeli postici

— Dizajnirati slike tako da budu u skladu sa zahtevima
najviSe $to mogu (previSe neesencijalnih dijagrama
mogu da odvuku paznju korisniku)

— Pratiti sve relevantne konvencije kako bi se ostvarila konzistencija sa
drugim slikama istog tipa (identi¢ni simboli, boje sa istim zna¢enjem)

— Kombinovanje slika i teksta moze biti izrazito efikasno

— Voditi raCuna o rezoluciji ekrana kako bi se ne bi izgubili detalji na slikama

— Voditi raCuna koliko slika zauzima prostora na hard disku i ako se radi o

kor. interfejsu u Web prezentaciji koliki je vreme njenog download-a
317

Prikaz sekvence slika ¢ak i na papiru
moze biti vrlo korisno jer omogucuje
korisniku da sagleda Citav proces
(postupak)

Sekvanca slika se na raunaru realizuje

pomodéu animacije ili videa

Da bi se kreirala animacija potreban je

odgovarajuéi softver i razumevanje principa na kojima pociva animacija

+ Zavideo su potrebna kamera, softver
za editovanje videa, ali i poznavanje
principa na kojima se kreira dobar
video (scenario, reZija..)

» Zbog svega toga, najcesce
generisanje animacije/videa treba
prepustiti profesionalcima iz
odgovarajuce oblasti
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.. SEKVENCA SLIKA |

Animacija moze biti deo samog kor. interfejsa ili sadrzaja koji se

prikazuje u okviru softvera copying... =]
— Animacija prenosa fajlova koja prati operaciju Yy -
kopiranju iz jednog foldera u drugi je CURRENT DOC

From JOBS' to My Documen! ks

ocigledno deo kor. interfejsa

— Reklama na veb sajtu ocigledno nije deo kor.
interfejsa ali je deo sadrzaja koji se prikazuje korisniku

. — U velikom broju slu€ajeva nije lako napraviti jasnu

razliku. Na ovo uti€e i €injenica da se vecina
animacija/videa pokrec¢e bez bekog narocitog u¢esca
ili uticaja korisnika

— Tesko je naci jasne primere u kojem su
animacije/video upotrebljene samo kao deo kor.
interfejse, a ne kao sadrzaj ekrena

— Kako tehnologija napreduje, tako treba oc€ekivati sve
viSe pokretnih slika kao deo kor. interfejsa

319

. SEKVENCA SLIKA |

Kada se koriste pokretne slike, treba voditi racuna o tome da je vecina
korisnika naviknuta da gleda animacije/video visokog kvaliteta na Tvu,
te oCekuju sli¢an kvalitet i u samo kor. interfejsu

Ako standard korisnika nije zadovoljen, teSko da ¢e ih
animacija ili video motivisati

Kako animacije/video zauzimaju mnogo prostora (high bandwnh) i kako
njihova produkcija puno kosta, njihovo uklju€ivanja mora da bude
dobro promi$ljeno i opravdano, a ne da budu samo skupi wallpaper-i

Takode se mora voditi raCuna da animacija/video moze:
— lzazvati odredene vrste epilepsije
— Odvu¢i paznju korisnika od osnovnog zadatka
— Otezati fokusiranje korisnika na zadatak

U sluc¢aju da se upotrebi animacija/video, korisniku

se mora omoguciti zaustavljanje, pokretanje,
pauziranje sekvence, kao i kontrola brzine reprodukcije

320
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ANIMACIJA i

* Animacija se moze iskoristit da: w
— ilustruje pokret. Npr. animacija u edukativnom ey
programu koja sluZi da pokaZe korisniku kako da | { b
uradi nesto pravilno, npr. dvokorak u koSarci e
— prikaze dinamicki feedback kao potvrda da se nesto

ar - deSava (da postoji reakcija sistema). Npr. animacija
kopiranja fajlova

CURRENT.DOC
From !

— privu€e paznju korisnika. Npr.
promena sata ili rezultata da
privu€e paznju na semafor.

‘% Moze postati iritantno

— prikaze da je raCunarski
sistem aktivan
(funkcionalan) tokom
operacija koje se deSavaju
u pozadini a traju odredeni
vremenski period

— objasni na koji
nacin se neki
sistem koristi

321
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» Video klipovi se mogu koristiti u mnogim situacijama u kojima se koristi
i animacija, ali i u dodatnim slu¢ajevima

— da prenesu ljudsko pona$anje i emocije. Npr. video !!
oy "

tutorijal za zaposlene u banci kako treba da se Q&ﬁ
ponasaju sa klijetnima u raznim situacijama moze e " % A
pokazivati situaciju kada korisnik dode ljut u banku, i vy
tako da zaposleni mogu videti izraze lica ljutog klijetna

— da prikazu dogadaje koje korisnik ne moze direktno
pogledati. Npr. unutrasdnjost reaktora ili neki istorijski dogadaj

Do you or people you
love need help?
1am Moly, Janus

virtual assistant.

Please click me

— da motiviSu. Npr. prikaz nekog ko obavlja posao bolje od
korisnika, moze ga motivisati da i on sam radi bolje

— da pruze dodatnu kontekstnu informaciju.
Npr. dodatne informacije o nekom
dogadaju. Npr. avatar rodaka koji

¥ pomaze savetima po kuéi. Mora da
(‘ \ se redovno azurira kako se ne bi
< videla starost videa
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ZVUK

* Vrlo je koristan kao izlaz, naro€ito kada korisnici
ne mogu lako da vide vizuelnu informaciju

— Aplikacije u kojima pogled i paznja nisu sve vreme
usmereni ka ekranu. Npr. medicina, fabrika, avion i sl.
Monitorisanje trkaca i njegovog srca, pa signaliziranje
ako je broj otkucaja preSao preko dozvoljenog praga

— Aplikacije koje monitoriSu (upravljaju) procesom gde
postoji potreba za neprikinut nadziranjem stanja sistema.
Alarm u ovom slucaju signalizira promenu stanja. Npr.
pracenje stanja pacijenta, upravljanje nuklearnom
elektranom, Stampaci kada dode do zagu$enja papira i sl.

— Aplikacije za slabovide ili slepe
korisnike. U ove aplikacije spadaju
¢itaci ekrana (screen readers)

323
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VRSTE ZVUKA ...

» Tri kategorije

— Ambijentalni zvuk i zvuéni efekti. Ambijentalni zvuk je prirodni produkt
nekog okruzenja ili uredaja (zvuk rada racunara, kiSe, zvuk kliktanja
tastera). Potreba za ambijentalnim zvukom je takva da se u nekim
situacijama mora rekreirati (npr. zvuk kliktanja po tasterima na virtuelnoj
tastaturi mobilnog telefona). Zvuéni efekti se koriste i kao potvrda da je
operacija zavrSena (zvuk guzvanja papira prilikom slanja u kantu za
otpatke)

— Muzika. Mnogi programi koriste muziku kao pratnju ili dodatni oblik alarma

— Govor. Najkomplikovanija od svih kategorija, zbog potrebe za
prepoznavanjem govora i generisanjem govora.
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... VRSTE ZVUKA ... EE 4

« Zvuéni efekti se koriste da

— Pojaca vizuelne komponente kor. interfejsa (zvuk okretanje stranice knjige
u virtuelnoj knjizi)

— Potvrdi izvr8enje neke operacije (kada se ostvari konekcija, €uje bip, {j.
zvuk kao potvrda)

— Privuce paznju (zvuk poruke o gresci kako bi se privukla paznja korisnika
na postojanje greske)

* Muzika se koristi retko osim u kompj. igrama i specijalnim aplikacijama
koje koriste kompozitori i muzi€ari

— Posebne muzi¢ki tonovi za razlicite operacije / akcije u nekim operativnim
sistemima (zvuk podizanja Windows-a)

325

... VRSTE ZVUKA

=
|

» Upotreba govora je vrlo moc¢an alat za prenos / prezentaciju
informacija

» Najkorisnije za aplikacije namenjene slabovidima / slepima

+ Koristi se i za iskazivanje poruka, najefikasnije kad su sledeci uslovi
ostvareni

— Jednostavna poruka

— Kratka poruka

— Poruka nece biti do slovca ispri€ana
— Poruka prati dogadaje u vremenu

— Poruka zahteva trenutnu akciju

— Vizualni kanali je preoptereéen

— Okruzenije je suvise svetlo, suviSe tamno, podloZno vibracijama ili iz nekog
drugog razloga nepovoljno za prenos vizuelne informacije

— Kaorisnik nije obavezan da sedi ispred ekrana
326
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UPOTREBA ELEMENATA INTERAKCIJE EE 4

* Elemente interakcije treba upotrebiti tako da se:

— Smaniji vizuelni napor (reduce visual work)

— Smaniji intelektualni napor (reduce intellectual work)

— Smaniji potreba za memorisanjem (reduce memory work)

— Smanji motorna aktivnost (reduce motor work)

— Smaniji ili eliminiSe bilo koje opterecenije ili instrukcije koje namace
tehnologija (Minimize or eliminate any burdens or instructions
imposed by technology)

» Ljudi ¢e provoditi puno vremena gledajuci u vas$ interfejs
» Ocekivati da Ce se korisnici navi¢i na sve je pogresno!

* Najbolji interfejsi €¢ine sve na ekranu ociglednim

327
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ELEMENTI INTERAKCIJE — NEKE SMERNICE

* Obezbediti jasno uodljivu pocetnu tacku (u gornjem levom ¢oSku
ekrana)

» Fokusirajte paznju korisnika na najvaznije delove ekrana

— Kako ¢e korisnici skenirati informacije zavisi od kompoziciji prikaza
* Ljudi teZze ka tome da prvo pogledaju tekst, posle slike

» Velike stvari dominiraju nad manjim
* Prvo se paznja posveti informacijama koje se menjaju

* Ljudi posmatraju vrlo esto u takozvanom F paternu

328
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KOMBINOVANJE ELEMENATA INTERAKCIJE

» Kompletan graficki korisnicki interfejs nastaje kombinovanjem
interakcionih uredaja (hardverskih elemenata interakcije) i softverskih
komponenti u jednu jedinstvenu celinu

» Ako se odabere previSe rezliCitih komponenti, koje se medusobno
nadmedu za prostor, rezutat mozZe biti konfuzan (prikaz preplavljen
nizovima ikonica, menija i prozora ...)

» Kijug€ je u jednostavnosti (simplicity) — razmisliti o poziciji svakog
elementa i zapitati se da li on bas mora da bude tu

* Nekad se kompleksnost ne moze izbeci zbog prirode zadatka ali i zbog
iskustva korisnika koji zahtevaju tu kompleksnost

+ Kada se dizajnira GUI uvek postoje konfliktni zahtevi i tu je potrebna
vestina i iskustvo kako bi se odredilo Sta treba ukljugiti a Sta ne u kor.
interfejs
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PRINCIPI DOBROG LAYOUT-A ...

» Da bi se napravio upotrebljiv kor. interfejs potrebno je kombinovati
razliite elemente kako bi korisnici obavili svoje zadatke lako, brzo i
efikasno

» To zahteva dobro rasporedivanje (good layout) softverskih komponenti
i interakcionih uredaja

» Za softverske komponente to uobi¢ajeno znaci njihovo dobro
rasporedivanje na ekranu (prozoru)

» Zainterakcione uredaje to znaci dobro mapiranje klju¢nih tastera
(keymaping and keypad desing) i rasporedivanje softv. dugmadi

331
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... PRINCIPI DOBROG LAYOUT-A ...

+ Obezbediti prirodno grupisanje elemenata

Razmisliti o prirodnoj strukturi informacija

Npr. podaci o zaposlenom se mogu grupisati na:
« deo sa kontakt podacima,
» deo sa istorijom zapoSljavanja,
» deo sa detaljima o trenutnom zaposlenju, i

« deo sa podacim o plati.

Isti princip vaZi i za grupisanje kontrola

Npr. grupisati sve menije ili ikonice koje se odnose na isti kontekst
ili koncept
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... PRINCIPI DOBROG LAYOUT-A ...

* Razdvojiti trenutno aktivhe komponente

— Jako je vazno naglasiti Sta korisnik trenutno radi

— Ako je to ispoStovano, ako im nesto odvuce paznju, lako ¢e moci da
nastave

— Takode, to omogucuje fokusiranje korisnikove paznje na ono $to je
trenutno vazno i aktuelno u zadatku koji obavlja

— Uzima se u obzir psiholosko ograni€enje da se ljudi teSko fokusiraju
na viSe od jednog zadatka u istom trenutku

— Npr. aktivni prozor u Windowsu je uvek iznad svih ostalih i jasno
oznacen (naglasen)
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... PRINCIPI DOBROG LAYOUT-A ...

» Naglasiti vazne komponente

— lIsticanjem se omogucuju lak$a identifikacija i pronalazenje stvarno
vaznih komponenti

— Npr. Panic dugmad su izrazene crvene boje (zasto?)
— Dobro i paZljivo identifikovati koje su komponente vazne
— Koristiti vrlo rezervisano, samo kad ima smisla

— Ako je sve nagladeno, gubi se smisao naglasavanja i postaje
zbunjujuée

— Boja, veli€ina fonta i kurzitiv, pozicioniranje na ekranu, zvuk i
animacija mogu se upotrebiti za naglaSavanje kompononti

— Dobra praksa je kobinovati ove komponente kako bi se istakao
efekat (npr. alarm u kolima i trepce i pisti)
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... PRINCIPI DOBROG LAYOUT-A ...

» Koristiti prazan prostor na efikasan nacin

— Prazan prostor (white space) je ekstremno vazan za dizajniranje
dobrog kor. interfejsa

— Prazan prostor na ekranu na kojem ne postoje elementi interakcije
— Cesto je daleko efikasnije od linije za grupisanje elemenata, jasnije
istice layout od linije

— Uvek ukljuciti prazan prostor i razmak, po cenu da se informacije
moraju rasporediti na viSe prozor, bolje viSe neiskoriS¢enog
prostora, nego previse kompleksan prenatrpan sadrzaj

— Isto vazi i za softverske komponente — bolje smanijiti njihov broj na
prozoru (upotrebom menija razbijenih na viSe nivoa), nego ih sve
smestiti na jedan prozor i napraviti guzvu

— Informacije i komponente koje ¢e se prikazati direktno na prozoru
odabrati pazljivo 335
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... PRINCIPI DOBROG LAYOUT-A ...

+ Pojacati vidljivost komponenti (jasno istaci njihovu funkciju)
— Da bi komponenta bila vidljiva, njena funkcija mora biti jasno
nagladena

— Ovo se oslanja na princip da je lakSe se neteg podsetiti, nego
Zzapamtiti

— Komponente postavljene na prozoru moraju da imaju jasno
nazancenu funkciju uzimajuéi u obzir korisnikovo poznavanje
raCunarskih sistema i sveta uopste (domensko znanje, kulturolosku
i socijalnu pozadinu, obrazovanje, i sl.)
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... PRINCIPI DOBROG LAYOUT-A s

Balansirati estetiku i upotrebljivost

Estetski izgled kor. interfejsa dobija na sve veéem znacaju

Pojava Apple Macintosh raunara sa Sirokom paletom raspolozivih
boja promenila je kako korisnici doZivljavaju kor. interfejs i njihova
oCekivanja — korisnici viSe nisu zadovoljni sivim kutijama!!!

Od tada mnogo je paznje posveceno redizajniranju GUla kako bi se
ispunila ta oCekivanja i kako bi kor. interfejs postao atraktivniji
Medutim, mora se voditi rauna da se sa estetikom ne preterana

Gotovo nikada ne treba zZrtvovati usability zarad estetike (na duge
staze usability pobeduje)

Npr. A vivid background may look stunning, but it could be tiring for
the eyes. You need to ask yourself which is more important. You
may have some arguments with your marketing manager over this

point. 337
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DIZAJNERSKI PROSTOR INTERAKCIJE ... s_ @
Bungan dv Dinaw = leerahoijo Covel valunar gu?

Pre nego sto se pristupi dizajniranju kor. interfejsa, potrebno je
odabrati prostor u kojem ¢e korisnik biti u interakciji sa sistemom

Dizajnerski prostor predstavlja hardverskih i softverskih komponenti

Svaki ovaj prostor je specifian sa svojim problemima i principima (ne
moze se tek tako seliti iz jednog prostora u drugi $to je Microsoft
nekoliko puta demonstrirao)

Neki od dizajnerski prostora su:

GuUI
Web stranice

Embedded sistemi (poput uredaja nemenjenih drzanju u ruci — handheald
devices)

Sveprisutno racunarstvo (ubiquitous computing)

Postoje i drugi dizajnerski prostori

Granica izmedu dizajnerskih sistema nije jasna 338
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... DIZAJNERSKI PROSTOR INTERAKCIJE s

:Ii";
DIZAINIRANJE GUI-A s_

Kada se dizajnira kor. interfejs treba voditi racuna o slede¢em:

1.

2.

Identifikovati relevantni dizajnerski prostor i uzeti u obzir
karakteristike, principe i smernice tog prostora

Razmisliti dobro o konceptualnom dizajnu napravljenom kao
rezultat faze prikupljanja zahteva

Kombinovati dizajnerske komponente ali uzimajuéi u obzir
dizajnerski prostor i $ta se Zeli da se desi u okviru kor. interfejsa
kako bi se ostvarili zahtevi

Oblast razvoja kor. interfejsa se konstantno menja, te se samim tim
stalno menjaju i dizajnerski prostori (njinove karakteristike)

Svaka nova verzija Windows-a donosi nove GUI komponente (widget-e)
Funkcionalnost Web stranica se menja svakog dana kako se unapreduje
sama tehnologija

Nemogudi opisati kako se svaka pojedina¢na komponenta ponasa i

ocCekivati da Ce to biti trajno upustvo
339

UkljuCuje razne tehnike interakcije, menije, forme, direktnu
manipulaciju, ali i primenu razli€itih metafora

Vrlo je rasprostranjen i kompleksan dizajnerski prostor

Ko god je koristio racunar, koristio je i GUI

GUI je prisutan vec neko vreme, ali problemi uopste nisu reseni i nije
trivijalno koristiti ga uz svo postojece iskustvo

Necéemo opisivati kako se GUI koristi (to bi trebalo da je poznato)

Widget-i su elementi GUI-a: prozori, dijalozi, tabovi, meniji, toolbar-ovi,
softv. dugmad (komandna i za izbor — radio dugmad), ¢ek boksovi, list
boksovi, tekstualna polja, ...

— Kako izabrati odgovarajuc¢i widget?
— Kako koristi widget-e efikasno?

— Kako kombinovati widget-e?

340
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WIDGET

» Po Wikipedia-i samo za softver:

— Software widget, a generic type of software application comprising portable
code intended for one or more different software platforms

— Window widget, a o
control element
(sometimes called a
control or widget) in a
graphical user
interface is an element
of interaction, such as
a button or a scroll bar

— Widget toolkit, a
software library =T
containing a collection s o

-

e

{

of GUI widgets that collaborate when used in the construction of
applications
— Web widget, an applet intended to be used within web pages
— Widget drive, a hard drive used only in the Apple Lisa computer system .,

* Razli¢iti softveri i
platforme prikazuju
widget-e na
razlicite nacine
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WIDGET-I ZA STRUKTURIRANJE INTERAKCIJE ... i 2

* GUI je uglavnom rasporeden preko ,high-level“ widget-a kao §to su
— prozori, primarni ili sekundarni,
— dijalozi, ili
— tabovi

* Omogucuju strukturiranje kor. interfejsa tako da reflektuje konceptualni
dizajn

‘Windows Diagnostics

My Your wireless router is not working properly
L

9 Restart the wireless router
Allusers on the network will temporarily lose their connection.

2 Show other ways to connect to the Internet

Whatis a wireless router?

Cancel

I‘NU_““_ T ——— | Margins I Header/Foater I Sheet I

343
=
PRIMARNI PROZORI (PRIMARY WINDOWS) | B

» Prozori uglavnom sadrze okvir, naslovnu liniju, menije, skrol barove, ...

* Najcesce odgovaraju objetktima oko kojih se realizuje osnovni
(primarni) zadatak konceptualnog dizajna

+ Npr. Word ima jedan primarni R T
prozor koji odgovara word | e
procesoru (objekat osnovnog T2 -
zadatka je dokument koji se pise) ————

* U jednoj aplikaciji broj primarnih i ' e
prozora je uobiCajeno mali e

« UobiGajeno, svaki primarni prozor | -z .. T Tt
predstavlja osnovnu tagku kojojse | =i : v n s Bt
korisnik vra¢a “:‘:.:ﬂ
v [ Wtieey Blacs Osiome Dspwort Bt @imoret WIS Bwaiened ]

» Cesto postoji jedan primarni prozor [ y

koiji je relej ka ostalim primarnim prozorima
344
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SEKUNDARNI PROZORI (SECONDARY WINDOWS) SE 4

» Dopunjuju primarne prozore
* Pruzaju dododatnu funkcionalnost i podrsku korisnicima

» Postoji nekoliko vrsta sekundarnih prozora

» Vrlo korisni i ¢esto upotrebljavani su; | ey e frepenes Lo conpre) -
[ Genersl | Log On | Recovery | Dependences |
— Poruke (message boxes) Sercemame:  sedogon
Display name: Secondary Logon
— Dijalozi (dialog boxes) Do, bl g e
e i
C:\Windows'system32\svchost exe  netsves

Feedback and bugs, fixes, ideas.. Statuptype: [ Disabled -/

0 s B

Service status:  Stopped

Sop Pause Resume
Subject You can specify the start parameters that apply when you start the senvice
from here.
Your email address (only # you want a reply) Start paramsters
Sena leedback
ok J[ cancal J[ mov |

345
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PORUKE (MESSAGE BOXES) ...

» Prenose poruke korisniku (kao $to kaze njihov naziv)

+ Cesto se odnose na neki nastali problem ili situaciju koji korisnik mora
hitno da razreSi

+ Cesto su modalnog karaktera (modal dialog) — da bi privukli
korisnikovu paznju time $to ga teraju da klikne kako bi nastavio sa
poslom

» Treba odrediti da li je poruka uopste potrebna, a zatim jako dobro
formulisati sadrzaj poruke

* Modalni dijalog moze da izazove frustraciju ako korisnik misli da nije
adekvatan za datu situaciju (ili nije jasno zasto se on pojavio tu) i/ili ako
sadrzaj poruke nije adekvatan ili razumljiv

* lzbor izmedu modalnog ili nemodalnog dijaloga (modeless dialog)
zavisi od situacije i potreba korisnika (da li se njegov rad zeli zaustaviti

ili ne) — modalni je bolji za pocetnike, za iskusne korisnike nemodalni
346
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... PORUKE (MESSAGE BOXES) ...

A MSDN Setup Error
» Beskorisne poruke

Zasto? X

=

12-1 Believe mp3
From 'Forever Blue' to 'Forever Blue'
(AENNNENENENRNNENEENERE]

) 1118478 Minutes Remaining

[i=Callback(TRUE)):
[

ection(strServerNane, nPort):

CHt tpConnection : :HTTP_VERB_GET,

ggius'd'm" a8 Miciosolt Visual Ce+
f

|
Ret):
bt the user fg
ED)

[
g(NULL. ERI
Em«zm-r:_n

(c) jihe dialog, bail out 347

X

ROR_INTERNET_INCORRECT_PASSWORD.
ATA | FLAGS_ERROR_UI_FLAGS_CHANGE_O]

... PORUKE (MESSAGE BOXES)

* Poruke u primeru su beskorisne zato $to:

a) GreSka generisana prilikom instalacije Visual Basic-a — korisnik ne
razume poruku, najverovatnije zaostalo kao rezultat debagiranja

b) Nastala prilikom kopiranja fajlova — pokusaj pomoc¢i korisniku
procenom vremena trajanja kopiranja (u primeru je zanacajno
promasena ocena trajanja kopiranja)

¢) Pozitivna ocena da nema greske je prikazana korisniku u formatu
greske

|
Windows Diagnestics

. . . 0
‘, Your wireless router is not working properly Confirm Fuel Ejection
o i

 Restart the wireless router
Allusers on the network will temporarily lose their connection, @ Are you sure you want to sject the nuclear fuel rods?

% Show other ways to connect to the Internet

Whatis a wireless router? Eject Fuel Rods Don'tdoit!
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DIJALOZI (DIALOG BOXES)

* Pokrece ih korisnik

+ Koriste se Cesto kada je potrebno doéi do
datnih informacija kako bi se ostvario

zadatak/funkcija s Clravte | Fefmocs
* Mogu biti vrlo kompleksni eniteti na ekranu —| === vt
sadrzati tekstualna polja, softv. dugmad ... P e

* Vecinom su nemodalna kako bi se korisnici
mogli kretati izmedu prozora ako je potrebno

[ e || concel Aoply

* Nekada korisnik mora da prode kroz seriju dijaloga u striktno
definisanom redosledu, te se tada koriste modalni dijalozi

» Serija modalnih dijaloga kroz koje se prolazi u striktnom redosledu
naziva se Wizard

349

TAB DIJALOZI (TABS)

gl

» Korisni za klasifikaciju/grupisanje karakteristika objekta zadatka koji je

reprezentovan prozorom |
I

+ Baziraju se na metafori
kartica (index card metaphor)

+ Mora da se pazi da se ne pretera sa broj tabova (kada ih je previse,
mora da se deli u viSe redova, Sta je sa pomeranjem usled selekcije?)

+ Kada se koriste tab dijalozi treba voditi raCuna o:

— Da li su informacije na razli¢itim tabovima nezavisne? — trebale bi da
budu, u suprotnom korisnik ¢e se zbuniti

— Koliko tabova je zaista potrebno? — previSe ¢e pogorsati kor. interfejs
umesto da ga unapredi; bolje koristiti viSe dijaloga

— Da li tabove treba popuniti u specificnom redosledu? — ako je
odogovor da, onda to ne odgovara metafori (nije namenjeno tab dijalogu) i
treba odabrati alternativni pristup

* Moguce je da korisnik zaboravi da popuni neki tab (jer nije sve na
jednom mestu 250
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WIDGET-I ZA KONTROLU INTERAKCIJE | 2

» Postoje razli€iti widget-i koji omoguéuju kontrolu interakcije (u smislu
da se preko njih realizuje interakcija i izdaju naredbe), poput:

— Menija,
— Tulbarova,
— Softv. dugmadi

» Omogucuju korisniku da izvr§e odgovarajuci zadatak/akciju predvidenu
konceptualnim dizajnom

Homepage About us Projects Contact
-+ Google + € [graowe v| @ web - S ke (2] Inages 5 Nens €
© - VAHIOO! - & [qroowe v @ web (2] Images &% Direckory (i e
€ - @DOWNLOAD 0 - & [oroowe: v /2 pownioads B windouws
&« Do - O [groowe ¥] P web g patures (] Nows (3 products
351
[
£

» Vecina kor. interfejsa sadrzi neku vrstu menija

» Skup stavki unutar kojih korisnik pravi izbor
+ Klikom na stavku menija bira se jedna akcija

« Stavke/kategorije moraju biti razumljive i razli€ite tako da korisnik ima
jasnu ideju ta Ce se desiti kada nesto odabere

* Mogu voditi i do dijaloga koji predstavlja seriju koraka kako bi se
realizovao zadatak Q) o Pae - s Vi S

FILE | EDIT WVIEW DEBUG PROFILER TEAM TOOLS TEST ARCHNECTURE ANALYZE WINDOW  HELP

Discover what's new in Ultimate

» Padajuci meni (drop-down
menus) — prikazuju se kada se
pritisne labela na menu bar-u ili
ikonica na tool bar-u (nekada
su oznaceni strelicom)

— najéeséi oblik menija :

— konstanto dostupan na vrhu |= o e | T
(moze i drugde, ali nije uobiajeno) 352

-

Clrl+ShiMt+5

You can find information about new features and en
reviewing the following sections.

Print.. Curl+p
Explore what's new in Team Foundation Service
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... MENIJI (MENUS) ...

» Kaskadni meniji (cascading menus) — podmeniji koji se prikazuju kada
se pozicionira miSom iznad stavke menija (koja ima strelicu kao

Oznaku pored tekSta) D start Page - Microsoft Visual Studio B Commans Window CrisAlted
. . FLE EDIT  VIEW | DEBUG PROFLER TEAM TOOLS TEST 81 WebBrowser Curt-AltR
— rezultuje istovremenim Prr— e | @ Paoeinpecr
0 . 88 Team Explorer Ciriv), CirieM & Load Test Runs
prikazom odredenog broja oo coiAts | Loy e
.. Aschitecture Explorer Cut+, CHrisR @ Source Control Explorer
podmenija i sl icarr A ooty
. T £ Bookmark Window Cirl+K Cti-w | @ Data Tools Operations.
— zahtevaju veétinu dobrog = peviers | e
. . . . % Class View Cirl+ShiftsC ©  Web Publish Activity
rukovanja pointerskim uredajem Coteoetmionwason D | B BowerlinkDeons
— eksluzivne grupe disjuknih s ot (S :
. : Pk oy
naziva il Sl P
H H A . . TaskList T ¥ Property Manager
— ako je grupisanje prirodno i Tookox x| e
i H s Notificatiors. oW, N F# Interactive. CtrieAlteF
razumljivo, lako se koristi i i : e
stize se do Zeljene akcija u e e

zadovoljavajuce kratko vreme
— ako grupisanje nije prirodno i
razumljivo, korisnik ima samo
maglovitu predstavu o tome Sta
mu je cilj, tada ée se izgubiti — - 353

Full Screen Shifts Alts Enter
| Wind freiteM

(=]
=
o
(1]
o
@

Properties Window F4

... MENIJ| (MENUS) ...

q

+ Konteksni meniji (contex or pop-up menus) — plutajuci =
meniji koje poziva korisnik (uobi¢ajeno kliktanjem na
odredeni objekat) €ija pozicija i sadrzaj zavise od '
toga na $ta se kliknulo ‘
— uobiCajeno je da sadrze akcije i zadatke o
povezane sa objektom na koji se kliknulo IW
Somer xplorr -ox| e« SaZimajuéi meniji (roll-up menus) — samostalni
e (plutajuéi) meniji koji se mogu pomerati i stalno
e su vidljivi
¥ SharePoint Connections
o Do s — mogu se pokrenuti sliéno konteksnim
o il menijima ali ostaju vidljivi dok se eksplicitno
C e ne zatvore
— mogu se sazete kako bi ustedeli prostora
354
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... MENIJI (MENUS) ﬁ

= -
TOOL BAR-OVI ... ﬂ_

Prilikom rada sa menijima mora se voditi racuna

— 0 nazivima stavki menija — ako ne razumete svrhu stavke menija, ne znate
kada da koristite datu stavku menija

— o tome da li meniiji omogucéuju korisniku da radi to Sto Zeli, ali ne i viSe od
toga — meni se ne pravi oko funkcija sistema, ve¢ oko zadataka korisnika;
treba da reflektuju zadatke e ne funkcije programa

— o uredenju stavki menija i njihovom organizovanju — veéina korisnika Cita
sa leva u desno i od gore na dole; iako bi se dalo o¢ekivati, najvaznije
stavke menija nisu naj¢eSc¢e pozicionirane na pocetku u gornjem levom
¢oSku, ¢ak ni najéesce koriscene

Vazno je da korisnici razumeju zasto su meniji organizovati tako kako
su organizovani (postoje odredene konvencije, ali se treba odluciti da li
ih pratiti ili ne)

Do rasporeda stavki menija moze se doci testiranjem korisnika pomocu
metode koja se naziva sortiranje karata (card sort) — korisniku se

ponude funkcije na kartama i trazi se od njega da ih grupise -

Pragan dv Dinw - Mm‘ovp Covek 1aCunar fu?

Dopunjuju menije (u neku ruku jo$ jedna vrsta menija), uvek vidljivi
Sadrze frekvento koriS¢ene komande reprezentovane ikonicama

Ikonice su €esto objasnjenje tool tip-ovima (pop-up prozori sa tekstom
koji dodatno opisuju svrhu akcije iza ikonice)

Omogucuju korisnicima brzu upotrebu softvera

Uobicajeno je da postoji izbor izmedu viSe tool bar-ova, ali i moguénost
njihove selekcije i kastomizacije

Grupisanje komandi u tool bar-ove prema domenu (funkcionalnostima
programa)

Cesto su tool bar-ovi nevidljivi ako nisu potrebni u datom trenutku

[= B 41 Pho W K

MEE R
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... TOOL BAR-OVI

» Pozicioniraju se ispod glavnog menija aplikacije na primarnom prozoru,
mogu se nalaziti i na sekundarnim prozorima (palette windows)

+ Kljuéan je izbor adekvatne ikonice (5ta god odabrali, testirani sa
korisnicima) =~ (reeue

'+ Workflow Services
= Approvals
[ Approval [ Approval Evaluator

&) Lighthouse Approvals [ Muli Approval

5] Motification Evalustor |55 Provisioning Netification

7o i

B Users

$| DeProvision 5| Provision

[&) set Password &) Update User Object
5] Update User View |5 Update View
[+ Workflow Task

L

E

|
[ 0 O I T 5 =1 O

(o ] 8
L

357

IKONICE ...

+ Slika ili lik koji reprezentuje neki koncept "ﬁ (ré)) o
|

+ Mala reprezentacija objekta ili akcije

« Ikonice bi trebalo da imaju nekoliko pozeljnih ™ R ey
Q ®, ¥
— Lako ih je medusobno razlikovati — G ?
korisnik treba da odabera pravu J -]
ikonicu €ak i ako mu se Zuri; ako su Cetphone Commuriy Plesince

ikonice suvise sli¢ne, lako mozZe da pogreSi

— Lako ih je prepoznati i razumeti — korisnik mora biti familijaran sa
ilustrovanim objektom i u stanju da poveze ikonicu sa konceptom
koji se nalazi iza nje

— Vizuelno su jednostavne — ikonice ne bi trebale da sadrze
nepotrebne detalje (da li je potrebno prikazati bas svaki detalj na
ikonici Stampaca)

— Informativne su — iz njih je moguce saznati potrebnu informaciju
(npr. ikonice za poravnavanje teksta) 358
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... IKONICE ... . .

+ ... Ikonice bi trebalo da imaju nekoliko pozeljnih karakteristika

— Reprezentuje konkretne objekte — ¢ak i ako je koncept
apstraktan, Cesto je bolje reprezentovati ga konkretnim objektom
koji je ¢vrsto povezan sa apstraktnim konceptom

» zbog toga ikonica ku¢e moze da reprezentuje home stranicu

« sli¢no je i sa procesima (zato sli¢ica diskete moze da reprezentuje
save opciju)

— Lako ih je uociti — izbor boja je jako vazan i mora se birati pazljivo
izbegavajuci suviSe kompleksnosti (detalja) kako ikonica ne bi bila
nejjasna a njen sadrzaj neprepoznatljiv

EROAUEEBOS
LEFEET- 2

359

... IKONICE | .

Q@ | AL pm b s5Ez L

ton1) | | on2) | | ron3ge) | |saeseatn| | vors) | | sons) | | 7w | | tconntm || sconsm) | | teon30m) | | ontae | | ez | | cont3@) | | sonts) | | onssie) | [son1600)| | sont7(e) | | desess(e) | | tcomaom) | |icsaz0(s

Pl EE S - o= s =8
= L DS s - [or0 rov il ovo o JE S
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SOFTV. DUGMAD ZA KOMANDE ...

=
=)
T

Tipi¢no se koriste na dijalozima kako bi se korisniku omogucila
kontrola dijaloga

» Kao i tool bar-ovi, uvek su vidljivi

Opt Out Confirmed

You should receive no further eMail from Parsons Technology.
A confirmation eMail will be sent to your eMail address.

Undol Continue |

Prilikom koriS¢enja softv. dugmadi za komande treba voditi racuna

— o tekstu koji ¢e se na njima ispisivati — jako je vazno da korisnik razume
koja akcija ¢e se desiti kada klikne na neko dugme

— o0 poziciji na kojoj ¢e se smestiti dugme — Cesto se nalaze na dnu
dijaloga, ali to nije pravilo; uobi¢ajeno je da se stavljaju u kontekst €itavog

dijaloga, te bi trebali da slede iza sadrzaja na koji se odnose (ispod njega ili

sa desne strane posle njega) 361

... SOFTV. DUGMAD ZA KOMANDE

l="»‘
ES)
‘T

Prilikom koriS¢enja softv. dugmadi za komande treba voditi racuna

— u kom redosledu se prikazuju dugmad — uobic¢ajeno je da prvo ide
najvaznije dugme (najvaznija akcija koju dugme reprezentuje), tj. redosled
ide po vaznosti u skladu sa redosledom u kojem Korisnici Citaju

— o veli¢ini dugmadi — da bi se vizuelno grupisali, dugmad bi trebala da su
iste veli¢ine i oblika; razli¢ita duzina dugmadi je prihvatljiva ako su duzine
teksta razli€ite i ako dugmad idu u nizu o ———

@ Vo et s T Commmmamamntnd it s o e

Gorer | Excptons | Advarced

sccmss £ your computer $rough the Intemet or & retacrk.

L —
S it
ottt e

R ——

Avod usig tis setting. Turming off Windows Feewal wi make the
computer mare winersbie 1 hackers o mabcous softuere.

Indexing Service

3 files, lllose al data needed to
4

Are you sure you wank to delete these catelog files?

T ) Com
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WIDGET-I ZA PREUZIMANJE PODATAKA ...

» Postoje razli¢iti widget-i koji omogucéuju korisniku unos informacija u
program poput:

— Soft. dugmadi za izbor opcije,
Check boksova,

List boksova,

Tekst polja,
Tabele

» Ako ovi widget-i nisu dovoljni, ili nisu zadovoljavaju¢i moguce razviti
widget-e posebne namene

363

gl

OPCIJE | CHECK BOX KOMPONENTE ...

+ Softverska dugmad za izbor opcije i check boksovi obavljaju slicnu
funkciju i Cesto se brkaju

» Predstavljaju brz precizan nacin unosa informacija u ra¢. sistem

» Softverska dugmad za izbor opcije (radio buttons, slider buttons, on/off
buttons, i sl.) se koriste onda kada je potrebno odabrati samo jednu
opciju iz skupa ponudenih

. ([ Checbones and Fadiobuteons [= [ & i
opcija
. . Top 5 movies of all time Best Sitcom of all time
° CheCI'( bOkSOVI se korISt_e . [[] The Godfather © Only Fools and Horses

kada je potrebno da korisnik T PP Y

odabere jednu ili vise = Senindier's Lis * Blackaddor

OpCija iZ Skupa ponudenih [C] Raging Bull ©) Fawlty Towers

opc |J a [ Casablanca © Red Dwarf

Watched Movies
364
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... OPCIJE | CHECK BOX KOMPONENTE ... SE 4

» Postoji jako puno primera u praksi kada su upotrebljena softv. dugmad
za izbor opcije umesto check boksova i obrnuto

» Kada se koriste ove vrste widget-a mora se voditi
v . . 2|8 ] =]
racuna o nekoliko stvari: ;L/ \ﬁ_/

- _Kolik_o se opcijg mo__z"e predst.favislj na ov_aj na?in - NORM ) ( HOVER. (Lasfz
izbor jedne od tri opcija na ovaj nacin je prihvatljivo,
¢ak i na malim dijalozima, ali da li bilo prihvatljivo Qo7 OLF1®
upotrebiti ih za izbor jedne od tridest opcija? o off ]
— Kako grupisati i rasporediti kontrole na ekranu —
ako se organizuju unutar jedne kolone, onda nece ;o0 ME

zbuniti korisnika (bi¢e jasno koja je grupa i koje su opcije
unutar grupe), ali ¢e zauzimati viSe prostora na ekranu

— Kako ih urediti na ekranu — veoma je korisno da razli¢ite opcije iz
ponudenog skupa budu na neki nacin uredene: alfabetski, spram
verovatnoce njihovog izbor (oni koji se eSée biraju na pocetak), ili na neki
drugi predvidiv nacin

365

... OPCIJE | CHECK BOX KOMPONENTE

=
|

+ Kada se koriste ove vrste widget-a mora se voditi racuna o nekoliko
stvari:

— Kako izabrati nazive opcija — kao i sa menijima i dugmadima, tekst mora
da bude takav da ga korisnik razume i da jasno ukazuje na to $ta se bira i
Sta ¢e se desiti ako se to izabere (tj. koja informacija ¢e se uneti u sistem)

» Kako ¢&e se koja od navedenih stavki realizovati, zavisi od konteksta

M Actiries
details
m Fitness room

© Mol O Under 1% [] Football
O Fewde @ 1668 ] Sqask
O Ower 60

[] Teddlers gy

[] Wouew's aerobies

366
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LIST BOKSOVI ...

+ Kada je potrebno da korisnik bira opciju iz skupa sa velikim brojem
opcija ili skupa Ciji se sadrzaj dinamicki menja (€itanjem iz baze
podataka ili fajla), preporucuje se upotreba list boksova

+ List boksovi mogu da omoguce izbor jedne ili viSe opcija
(kombinovanjem pointerskog uredeja i tastera CTRL, ali ovo zahteva
dodatno uputstvo), zavisno od svoje prirode

* Neki list boksovi predstavljaju padajuce liste kod kojih je samo
selektovana stavka vidljiva, dok ostale postaju
vidljive tek tokom akcije selekcije (Cak ni tada [ |

Finot Noir
ne moraju sve opcije biti vidljive, ve¢ se koristi [t L orp-down comos box catvte 0
Gewiirztramines

skrol bar za kretanje kroz listu), dok je kod Ciiands
drugih list boksova prikazana cela lista ili jedan B
njen deo (do ostatka se dolazi skrolovanjem)

Chardonnay
Fumé Blanc
Gewlirziraminer
Zinfandsl

=0

... LIST BOKSOVI ...

+ Kada se koristi ova vrsta widget-a mora se voditi racuna o slede¢im
stvarima:

— Koliko opcija prikazati — neki autori preporucuju od tri do osam, ali
ponekad neke opcije nisu vidljive i

i i
mora se skrolovati da bi one postale R D Re =
vidljivo (mora biti jasno korisniku da [ 2 pesign Fioat

e v " . & Design Float
postoji jo$ opcija za izbor) o
. . H Email
- Kol!ko je r_)_rostora na raspolaganju — — s
da li postoji dovoljno prostora za stalno g racebook
rasirenu listu ili je potrebno koristiti i
P . ﬂGoogle
padajucu listu D 6oogle Voice

— Da li ¢e se opcije menjati — ako su
opcije promenljive, ova vrsta widget-a
je znacajno bolja i fleksibilnija od
check boksova i radio dugmadi
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... LIST BOKSOVI

Kada se koristi ova vrsta widget-a mora se voditi
racuna o sledec¢im stvarima:

— Da li su potrebne visestruke selekcije — ako su
potrebne, list boks mora podrzavati tu mogucnost

BM_SETSTATE
— Kaoje su pocetne vrednosti — poCetne vrednosti mogu ~ # e
znacajno ubrzati programa; ako se neka opcija daleko ¢eSce bira od

ostalih, onda bi ona morala biti po€etna (mada i tu postoji opasnos.

koja?)
L. . L. Multiple Selection ComboBox
+ Ovaj widget se ¢esto kombinuje sa .
N . ComboBox ListBox
tekstualnim poljem
[ Icebreaker
Select: E] g Organize your Speech
g Cat b th t
[+/] Icebreaker t
AP28NDANXTL = Icebreake (¥ Organize your Speech [eaks
APDSZOANXTL (51 AR12FCUAEBNNA Orgunias | ] Get to the Point
AR12FC2UAEBNNA Get to the[¥] How to Say It int
AR12FC2UAEBNNA How to 5a|[_| Your Body Speaks r Topic
AR12FCIUAEDBNNA Research |[] vocal variety bl with visusl ids|
AR12FC2UAEBXNA i
AR12FC2UAEBXNA % stothe s h Power
AR12FC2UAEBXNA 7 Audience
AR12FC2UAEBXNA (| Get Comfortable with Visual Aids|
AR12FC2UAUQNNA | Persuade with Power
- ~ A ke [_| Inspire your Audience
369
=
1
B

Tekstualno polje je najfleksibilniji widget za unos informacija

» Ako nije moguce predvideti vrednost koju ¢e korisnik uneti (ne moze
mu se ponuditi kao opcija) ili se korisnik ne Zeli ograni€iti ni na koji
nacin, onda je tekst polje najbolje resenje (neki bi rekli i jedino)

+ Ova sloboda nije uvek najbolja, jer utiCe na standardizaciju informacija
koje se unose GUI-jem — ne moZe se garantovati da ¢e korisnik zaista
uneti podatak u odgovaraju¢oj formi (muski, Muski, MUSKI, M.)

» Tekstualno polje se Eesto kombinuje sa list poljem (Combo box) —
omogucuje koliko toliko zaobilaZenje problema standardizacije

"Coumry *National 1D Type National ID Primary 1D

USA @, || Social Security Number v| [111-22-8131 ~ ==

370
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... TEKSTUALNA POLJA ...

» Kada se koristi ova vrsta widget-a mora se voditi racuna o slede¢im
stvarima:

— Kaoje velicine i oblika treba da bude tekstualno polje — veli¢ina
tekstualnog polja treba da sugeriSe duzinu teksta koji se moze uneti, i to
vazi i za broj karaktera u redu i za broj redova; ako korisnik treba da
unese ime, onda treba da koristi tekstualno polje koje omogucéuje unos
jednog reda; tekstualna polja za unos viSe redova teksta se koriste kada se

npr. traze komentari
=Ioix

— Koju koli¢inu teksta ¢e A multilin textbox
korisnik Zeleti da unese — that sccepts tabs and
ako se koligina teksta ne retum keystrokes.
moze predvideti, onda tekst et Tent |
polje mora imati skrol barove
a samim tim i podrzavati

viSe linija Caps onlyll

371

... TEKSTUALNA POLJA

=0

+ Kada se koristi ova vrsta widget-a mora Dusy oo

se voditi raduna o slede¢im stvarima: e S
- v _ ae vags s v . IMPORTANT NOTICE
— Da li se Zeli spreciti izmena sadrzaja
tekstualnog polja — nekada se Zeli da P METALNS R PR R DO,
. P e THE LICENSE AGREEMENT TOGETHER WITH ANY APPLICABLE ADDENDUM REPRE!
se tekstualno polje posivi; mora se voditi TS A< e ETWESN oL e LCENSEE) D TR MAT 0,

racuna o sementici tekstualnog polja, za B COP G, ISTALLIG, O USIG THE PROGRALS 10 COCUIEATATION 1ou
unos se koristi tekstualno polje, za ispis A —

se koriste labele ili tekstualno polja tako

formatirana da je jasno da samo vrse
prikaz informacije, tj. da se ne o€ekuje

The WalhiWarks. Inc. Software License Aoreement ]
<

unos
P ———— + Cesto se koriste labele kao dodatak da bolje objasne
e ll=E - znacenje tekstualnog polja (|I!.neko'g d'rugog wldget-
e a) ali i da predstave informaciju korisniku (koriste se
ShowlnTaskbar True . ..
. za read only informacije)

StartPosition WindewsDefaullLocati

Ten Forml
Tophest Falie
Transparencykey [
UseWaitCursor_ False
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TABELE ...

» Sluze za prikaz velike koli¢ine podataka i njihovo poredenje
» Matrica informacija rasporedenih u redove i kolone

» Zauzima manje informacija od individualnih komponenti

» Moze nastati kao rezultat upita iz baze

D okt Mamager

* Moze se koristitisamoza -
prikaz podataka aliiza =i
unos/izmenu podataka -

cuspenT oD DEFERS
T e

* Zbog veli¢ine moze biti
nezgodna za upotrebu,
narocito ako je broj
kolona jako velik

(tumacanje polja se
nalazi u naslovnoj liniji,
pa je zbog skrolovanja
nezgodno)
373
=
... TABELE ... | "

* Moze se Koristiti kao navigacija kroz velike skupove podataka do

trazenog podatka koji ¢e se
prikazati u strukturiranom

Database Application Example [BE=Es)
obliku nakon selekcije
polja u tabeli o
» Uvek se selektuje ceo red
bez obzira na selektovano Fiettans: [t ‘
polje (kada se Kkoristi u et e ‘

Address: |34 Uptown strest w4, Tech Fark, 78100 Bangkak |

rezimu pregleda)

Pragram: [mse. 11

Marital Stotus:
Courtry Theiland

FirstM... | FirstName  Firsk Mame

2|UEA
187990 Haslna Mahathir  Nov 12, 1970|345, New... M5c, 1CT 2|Malaysia
88799 ustar Mohd Dal|3un2¢, 1875|345, side ... M5c. MUk 1
5559 Whbokori [zaman Khan [3ul8, 1963 |45, Dead...|M5c. I 1

Indoresia

Walaysia
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. TABELE

» Kada se koristi ova vrsta widget-a mora se voditi racuna o slede¢im
stvarima:

Nazivi zaglavlja kolona — korisniku mora biti jasno Sta koja kolona znadi i
koja se informacija nalazi u njoj; ne koristiti dvotacku; navoditi merne
jedinice

— Prezentacija podataka u tabeli — kako ¢e se podaci poravnavati (leva
ivica za tekst, desna za brojeve?); poravnavati na isti nacin zaglavlja kao i
podatke u odgovaraju¢im kolonoma; obezbediti jasnu separaciju izmedu
susednih vrsta (najéeSée sencenjem), odnosno kolona (linijom ili
razmakom)

— Sadrzaj tabele i veli¢ina ekrana — ako se pretera sa brojem kolona,
sadrzZaj nece biti itak/vidljiv (zbog toga se treba odluciti koji podaci ¢e se
prikazati u tabeli)

— Navigacija sadrzaja — za tabele sa velikom koli¢inom sadrzaja (nije sve
vidljivo odjednom) trebalo bi obezbediti opciju pretrage i filtriranja

375

KOMBINOVANJE WIDGET-A

MenuOne MenuTwo MenuThree  MenuFour

= L NV IETE IS (WETMR LY | () Drawcli Application - [Drawcl5] @orml. App
Sample Tab with tabkems :
STz P 0 e J e Ctrih ; d e

CtrH+O
Samp\a Cambo v

Sample Edit Control = Sampls Group LizDgn
e ® Radio Ore
I
O Radio Two .
List
One Slider: v )
= Drawcli Application - [Dral

Sample Input Box :
[Semte gt B | PEY : e
| Monday . January 6.2014 [F~ | Al " FileiEdlt Wiew Dre 4=
: : - TreeView Y | = JJ ] ] hew Ctri+h
(Date control expands into a calendar) ltem1  [JWith 3 13| New Ctrl-
= o e

[ ltem2 [ STVS (HE(K
s
>
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377

TESTIRANJE KORISNICKOG INTERFEJSA |5

» U ovoj lekciji pod testiranjem se podrazumeva testiranje se
korisnicima, tj. stavljanje korisnic¢kog interfejsa ispred korisnika

» Podrazumeva se da su pro$la sva interna testiranja vezana za
funkcionalnost i izgled samog interfejsa (on radi i nema bagova)

* Ovaj test podrazumeva proveru da li interfejs radi onako kako korisnik
(i sam dizajner) oCekuju da ce raditi

» Postoji nekoliko vrsta testova koji uklju€uju korisnike, ali u svima njima
treba voditi racuna da su u pitanju ljudi i da postoje odredena eticka

pitanja kOja In-Person Usability Testing Monitored Remote Unmonitored Remote
Usability Testing Usability Testing.

moraju biti
ispunjena

Tester is directly observed Tester completes actions. Tester completes actions
and interacted with during remotely but is observed or and results are reviewed at
the testing session engaged remotely a later time
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VRSTE TESTIRANJA _ =g

* Formativna evaluacija
— Sprovodi se nad prototipovima, u kontrolisanom okruzenju
— Sluzi da se otkriju problem u usability-u kako bi se otklonili u sledecoj
iteraciji dizajniranja
— Ne zahteva potpunu, funkcionalnu implementaciju, ali se moze primeniti na
prototipovima razli¢itog nivoa detalja
— Reazultat testiranja su zapazanja o kvalitetu (qualitative observations)
+ Evaluacija u realnom okruzenju
Pronalazak problema radom u relanom okruzenju
Mora biti funkcionalna verzija kor. interfejsa i softvera
Koriste se realni problemi NI
Rezultat uglavnom zapaZanja o kvalitetu TAD | \isres]
+ Kontrolisani eksperimenti
— Za proveru odredene hipoteze
— Nad funkcionalnom verzijom softvera
— Rezultat uglavnom zapazanja o kvalitetu

. Usabl|lty testing Developer watching videotape of usability test.

USABILITY TEST ... a5 )

» Testiranje usabilty-a sprovodi se implementacijom scenarija ili
prototipa, nakon €ega sledi snimanje ponasanja korisnika

+ Kod snimanja ponasanja korisnika posebna
paznja se posvecéuje posmatranju tipi¢nih
upotreba ili kriticnih slu€ajeva, zatim na broj
tastera koji korisnik mora da pritisne da bi
obavio odredeni posao

» Tokom snimanja ponasanja korisnik se
ohrabruje da razmislja naglas

* Nakon toga sledi intervju korisnika o njegovim subjektivnim
impresijama, a zatim i analiza njegovog ponasanja
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... USABILITY TEST ... | L)

» Svrha ovoga je da se shvate korisnikove metode i problemi sa kojima
se suocCava prilikom reSavanja zadataka i interakcije sa softverom

» Ovim se otkriva proces razmisljanja
korisnika

» Osnovna prednost ove metode jeste
opservacija realne upotrebe realnog
sistema

» Manu predstavlja Cinjenica da se €esto analiziraju samo limitirani
aspekti sistema, zatim da se ispitivanje obi¢no odvija u laboratoriji na
“toy problems”, sa izmisljenim podacima

» Ova analiza istiCe samo prvu upotrebu sistema zanemarujuci $ta ¢e se
desiti nakon duzeg perioda rada sistema

.. USABILITY TEST ... F o |5

+ Standardni koraci u testiranju utilitarnosti/korisnika su:

1. Podesiti ambijent za opservaciju,

2. Opisati svrhu opservacije i saopstiti korisniku da ima pravo da odustane u
svakom trenutku,

3. Opisati i demonstrirati opremu u prostoriji,

4. Objasniti korisniku kako da “misli naglas” i da mul/joj
necete pruzati nikakvu
pomo¢ tokom testa, LOST-OUR-LEASE USABILITY “LAB”

THAT'S 50 STUME!
| CANT BILIEWD

Test subject (A) sits in front of computer manitar (8), Meanwhile, cable (F) carvies signal from
while facilitator (C) tells him what to do and asks ques- cameorder to TV (G) in a nearby room where
tions. Camcorder (D) powered by squirrel (E) is pointed interested team members (H) can observe.
at the monitor to record what the subject sees.
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... USABILITY TEST ... By Lo

» Standardni koraci u testiranju utilitarnosti/korisnika su:
Opisati zadatak i uvesti korisnika u sistem

Insistirajte da vas korisnik pita pre opservacije
Opservacija pa debrifing subjekta

Analiza dobijenih podataka

Tabelarna organizacija rezultata

© 0N g

Task Time on  Comments / Observations /

Completed  Task Improvement Ideas b -
o Where did the tester navigate / where SEIVEL:S
Feature Name /  Usability Tester / Yes ORNo Minutes ¢ they click / interpret the Ul me
Iltemto Test ~ Customer Persona elements? Any other observations /
thoughts / ideas.
Did not see the save icon. Tred to
A P . . fight-click!!! We could put in right click
1. Save the File Joe ! Technica! Support Yes 1 manu_ There is no help icon on the Jane
<blab@a> screen
Did not see the save icon. Got very
2 Create anewrepot = Joe/ Technical Support No 10 frustrated. Expected 'save' to be on the Jane
Yile' menu
3. <feature name 3 Joe / Technical Support <yes orno> | <enter number> Jane
1 Save the File clester 2/ customer persona=  <yes of no> <enter number> Jane
2. Creale a new report <lester 2/ customer persona>  <yes or no>  <enter number> Jane
3 <featurename3  <tester 2/ customer persona>  <yes orno> | <enter number> Jane

... USABILITY TEST ... == L

+ Standardni koraci u testiranju utilitarnosti/korisnika su:
10. Interpretacija rezultata u kontekstu drugih rezultata

© BananaCom 1A Redesign (7] De... & 24

Suppose that youre not a BananaCom customer -
find the lowest cost home broadband subscription

Your 50n has just bought a smartphone, and you
want him to keep it safe. Where would you look to buy &
protective case?

You're about to move house and want to transfer

ot
Success: I on
e —— a7
Oirectness: [ 6%
Check to see if you can access mobile broadband
from your house.
o Success: [N e
Speed | %1%
Oirectness: I Jeam
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LABORATORIJE ZA TESTIRANJE USABILITY-A

» Sa razvitkom utilitarnosti razvijaju se posebne
laboratorije utilitarnosti, prvo u okviru fakulteta
da bi kasnije presle u okvire firmi (IBM na
Floridi, MS, SUN,...), a danas €ak postoje i
kao nezavisne kuce

» Ovakve laboratorije u€estvuju u ranim fazama analize zadatka ili
revizije projekta, zatim u potrazi za informacija o softverskim alatima i
literaturom, kao i u razvoju skupa
zadataka za testiranje utilitarnosti
“u kuci”

b =
i B Analyst
S | Videographer  [7)
+ Aktuelni lider u testiranju D

utilitarnosti trenutno je IBM

Observation Evaluation Control

ETICKA PITANJA

» Usability test ukljuuje i odredena eticka pitanja

» Osnovni principi su da nema fizickog ili psihi¢kog povredivanja, da je
participacija dobrovoljna i da je korisniku obezbedeno pravo na
privatnost, kao i moguénost odustajanja u svakom momentu

+ Studija, kao i njena svrha, mora biti adekvatno objasnjena kako bi
korisnik dao svoj potpis na saglasnost

* Mora se voditi racuna jer test, koliko god da je bezazlen, vrSi odredeni
pritisak na u€esnike

Postoji pritisak da se uradi dobro

Izgleda kao test inteligencije

Strah da se ne obruka pred ispitivatem

Poredenje/takmicenje sa drugim ispitanicima
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g
VIZUELIZACIJA ;

+ Cemu sluzi vizuelizacija?
— ZarazmiSljanje, uoavanje i pronalazenje informacija
— Za komunikaciju

» Vizuelizacija predstavlja formu usvajanja znanja na osnovu spoljnih
nadraZaja (extern cognition)

— Skica (slika) nacrtana na pravi nac¢in pomaze da se uoCe obrasci i veze
koje bi inace bile nevidljive (ili ih je teSko uociti samo na osnovu
teksta/tabela)

— Analiza podataka upotrebom percepcije

— Manipulacija kako bi se podaci $to bolje Covek
razumel

izacija
« Vizuelizacija je izuzetan nadin da vm@,\

informacije prenose drugima
— Omogucuju zajedni¢ko razmisljanje

— Omogucuju zajednic¢ko donosenje odluka 288
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VIZUELIZACIJA — OSNOVNE SMERNICE ,

* Your data is only as good as your ability to understand and
communicate it, which is why choosing the right visualization is
essential

» Information can be visualized in a number of ways, each of which can
provide a specific insight

*  When you start to work with your data, it's important to identify and
understand the story you are trying to tell and the relationship you are
looking to show

+ Knowing this information will help you select the proper visualization to
best deliver your message

389

COVEKOV VIZIONI SISTEM ,

« Culo sa najveéim rasponom i moguénostima, najvise se oslanjamo na
njega

* Brzo je, i paralelno r

» Jako dobro prepoznavanje obrazaca
(pattern recognition)

» Vrlo osetljivo, uoCavanije i najfinijih detalja

* Prosiruje memoriju (vizuelno pamcenije) i
kognitivni kapacitet

+ Ljudi razmi$ljaju vizuelno! L

* Vizuelizacija je idealna, u ¢emu je onda problem?

390
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VIZUELIZACIJA - PRIMERI ,

* Pronadite crvenu tacku

. 391

... VIZUELIZACIJA - PRIMERI ...

+ Tabela, dali je dobraili losa?

* Koja USA drzava ima najveci prihod? Odnos izmedu prihoda i
struéne spreme? Autlajeri?

Minnesota 30.4% 14389 |
Wi Table - StateData () p— 198% 3648

Missouri 22.3% 12989 |
| [State College Deqree % | Per Capits Income ontana 26.4% 11213
Alabama 20.6% 11486 MNebraska 26.0% 12452
Alaska 30.3% 17610 MNevada 21.5% 15214
Arizona 271% 13461 Mew Hampshire 32.4% 15959
Arkansas 17.0% 10620 MNew Jerse: 30.1% 18714
California 31.3% 16409 hew Mexico 255% 11246
Coloradn 3318% 14821 Nenvh\’tsrk i ggg; lggg;

2, [u] Araling 3

corneal e e North Dakota 281% 17051
[ |District of Calumbia.__[36.4% 18881 Bhio 235 5451
Florica T 4595 Oklahoma 228% 11893
Geomia 24.3% 13631 Oregen 225% 13418

2 = Pennsyhiania 232% 14068 |
Hewei 12z 15770 Fhode Island 27.5% 14581
Idaho 25.2% 11457 South Ceroling 23.0% 11857

| llingis 26.8% 15201 South Dakata 245% T0861]_|
Indlianz, 20.9% 13143 Tennessee 20.1% 12255
Iowa 24.5% 12422 Texas 255% 12904
Kansas 26.5% 13300 Utah 30.0% 11023
Kentuck: 17.7% 11183 armuont 315% 13627
Louisiana 19.4% 10635 ¥ |Virginia 30.0% 168713
Maine 2h.7% 12957 ‘Washington 30.9% 14923
Mandand 3N.7% 17730 West Virginia 16.1% 10520
Massachusetts 345% 17224 isconsin 248% 13278
Michigan 241% 14154 oming 267% 12311

Minnesota 30.4% 14389 | H| 392
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... VIZUELIZACIJA - PRIMERI ... ;

* Vizualizacija, e
. [°ED ions Took Window Help e
bolja? =

Strucna sprema %

a
st
161%

L 10000 11800 13200 14800 16400 18000 13600

Per Capitalncome v

Zarada 203

... VIZUELIZACIJA - PRIMERI ... !

John’s Snow
] Cholera outbreak
...... il map
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... VIZUELIZACIJA - PRIMERI ... ;

» John’s Snow Cholera outbreak map (moderna verzija)

\ Yovgess X A
e - <
> " ". s s ‘a 4 5%
s et
‘//"_‘\ b .:1
g

o

N

~
oot
\ B
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... VIZUELIZACIJA - PRIMERI ... !

» Challenger disaster

— Poleteli su iako vreme nije bilo povoljno suviSe hladno za jednu vrstu

booster rocket. [l @ vt 74
However,

those O rings didn’t send that ship up on a cold winter’s morn. People
did, and those people drew their most critical information from two
simple charts, screened by an overhead projector. The graphs displayed
tiny pictures of each shuttle booster, lined up in chronological order,
showing launch

temperatures and any O ring damage.
— Da su podaci bili u drugoj formi, da li bi se nezgoda izbegla? 396

materijala ‘
— Many people ‘

assume it was 5 RabberO-ings, ey 38 fo

because of g Wi ke

poorly- Iy 3 | &

functioning y X e .

O rings on the vy ; j

l &
3
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. VIZUELIZACIJA - PRIMERI ...

» Challenger disaster (nastavak)

— Podaci u tabeli . HISTORY OF O-RING OAMAGE ON SAH FIELD JOINTS.
3
L Cross Sectional Wiew Top View
Brow By Histeey & o Terinster — arina W t!ul:ng
= eptl fecte: 8. x Erasiar Affected Length Location
FER s WSS Srew- iy o o no. _{in] {dast {in) TR A 9 M 7
2 s Jowss (50°), (no) fec § {gia w tm!erlFll'ld"' " B, e None 8 Hone Hone Eog
O Mot WoRSE Visvatsy Tidgn SEa-AZ SIC L Forvard Fialdss i oo Neio 0.260 i N“E =
im B Center Frod (prioyes 198 oo 1300 0.280 12.50 sn u
b S1C RH Center Field {sec)v»» 158 Hone 45.0 0.280 None
sem 4 _ 410 R Foraard Fiele PETR . . X
o A8 Besw-ay 41C LK ATE Fiel WA Wme M o fine ore e
© dease omits (3,_(0:) 418 LH Forward mm 108 0.040 217.0 0.280 3.00 14.50 351
yhy T2 RH AR Ficlg @ 0.8 15,0 0.280 %0

S ERi~1F A I, /oa, 18 334 2
ST il “Hot gas path detected in putty. lndication of hest on O-ring, but no damage.

© Wozzie Biowg) **500t behind prisary 0-ring
4 #*%So0t behind primary o-rlng heat affected secandary O-ring.

Clocking Tocation of leak check part - 0 deg.

HISTORY OF O-RiNG  TEmMSRATURES]

(Ms‘p_) Eé:ﬁlaﬁﬁﬂggﬂ?%hg }lgm::vnankl‘laqmwmms IN PUTTY AKD HO SOQT
e —ZsST EmE gemws ez SRM-22 FORWARD FIELD JOINT HAD PUTTY PATH TO PRIMARY D-RING, BUT NO O-RING EROSION
Py 5 26 47 10 mew AHD HO SOOT BLOWBY. OTHER SRM-22 FIELD JOINTS HAD NO BLOWHOLES IN PUTTY.
Dm -2 7e 25 sz Io mes
-3 v2s ac a8  ~-=| — Tabele su vrlo slab oblik iskazivanja vizuelnih
gm-& 7% 48 s/ o men inf iiq i iskoridé i bnosti
B - o informacija jer ne iskoriS¢avaju sve sposo
sem-2z 97 7 s o naseg vizelnog sistema (ne oslanjaju se na sve
seme2s =5 3 2 o s dimenzije dostupne vizuelnom sistemu

25 e 397

. VIZUELIZACIJA - PRIMERI ... !

+ Challenger disaster (nastavak)

— Vizuelizacija koja je zaista upotrebljena prilikom odlucivanja u
Challenger misiji

— Svaki par raketa
reprazentuje stvarni
par raketa lansiranih
u ranijim misijama

— Linija predstavljaju
QO rings

— Zvrljotine
predstalvljaju
primeéena
ostecenja

— Temperature su
temperature sa
prethodnih
lansiranja

History of O-Ring Damage in Field Joints (Cont)
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... VIZUELIZACIJA - PRIMERI ...

» Challenger disaster (nastavak)

3 STS51-C
— Vizuelizacija koja je
upotrebljena prilikom Feig Joot
analize §ta se dogodilo ~  : oA
. _see 8
u Challenger misiji §§
. 418 41C 410
s | Teic v 5152
incidants N\
| ol a )
e damcgeler. ! s 55 & & 7 :
eachlaunch &
12 12
-
SRM1S
« s
- SRM22 X
26%-23% rengs offorscasted tampersturss
/ [z 0f Jnusry 27, 1236 forthe lzunc .
of space shuttle Challanger on Jznuary 28
) E— 28000 o0 S0 o000 0
Temperature (*F) of field joints attime of launch 399

... VIZUELIZACIJA - PRIMERI ...

* Florence Nightingale, crveni krst

Jun

% ﬁ o
z 2
9

%

ve a A
r 29 ‘Sl

— “Nightingale rose” dijagram

— Procenat smrtnosti u engleskoj
vojsci (Army of the East) od
posledica ranjavanja u borbi (roze)
i od nehigijenskih uslova (plavo)
pre (desno) i posle (levo) poboljSanja
higijenskih uslova

400
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. VIZUELIZACIJA - PRIMERI ... ;

» Florence Nightingale, crveni krst (nastavak)

— Dijagram obmanjuje, jer je broj smrti proporcionalan polupre¢niku
svakog segmenta; Covek interpretira celu oblast kao nosioca informacije,
tako da ¢e ono $to je na obodu uvek delovati ve¢im nego $to je zaista

— oo L
V',:_z:1
. VIZUELIZACIJA - PRIMERI ... A !'A

» Napoleonova kampanja u Rusiji

— Charles Minard, 1869
— Smeda je mar$ ka Moskvi, crna ozna¢ava povlacenje
— Veli€ina armije kroz debljinu linije i broj

— Putanja kroz vece

gradove i kako se “‘": Aot e K:?{i&f—‘;’tﬁ“ s
menjao broj vojnika, :;:_ﬂ,zu,s.”;“m.k‘.._‘w_‘ :h_.,_.,_‘,u. : & M
R PR VP A UBLIY S AR N Tyl S * £

zajedno sa
delovima vojske
koji su odvajani na
drugu stranu

— Temperatura koja
je bila u datom
trenutku (jer je ona
uticala deSavanja i
osipanje armija)

402
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... VIZUELIZACIJA - PRIMERI

* Napoleonova kampanja u Rusiji (nastavak)

Carle Figuralive s petes sasins wbowms 30 Qe Fangaise- 3aus L copague e < Ruasie 1812 1813
7 o s ’—M e i Forio, Ao 20 Novesshre 1863.
woralbees ¥ résents e capcisendis s o i naivon 3w willimilce pows..dinwailleoommes ; ifs doxith on Neawocs
a—;.:....Lp.’wl—a,ﬁrp-mh.’:m.‘:;ﬂ_[.uar;-rw&:l:‘:-.u:aa. \-ucou

e b v b K. Chicrs, deeligur, de-<Fezendac; de- Chambray Lo jownal sisicsc Jacob, hasmasion. e Ve apeis e 28 Ocebee-. ” oy 2
Do icns fuis- jugo i Vil o Fimimation 3014 oo popposiquc Lo coeps b Femee Vit Michall Dowonst—qus aoniom- i 3iachis swe Minsk: . )
e Mkl -t oc0s Orcha - WAL, st vgones maschi ave Lawmiec . Gt

Lot comm e e (G 1 R

e

TABLEAU CRAPHIQUE defla températute en degres dy thermameire de Reéaunur au dessous g 2éro.
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VIZUALNO MAPIRANJE .. 5 2

* Vizualne promenljive:

Boja (vrednost, nijansa), tekstura O . . . Q @ @ @
Oblik O *

Pozicija: x, y, z e o ®

Orijentacija, ugao, nagib I //

— Veli€ina, duzina, povrSina, volumen @ ) . .

— Animacija, vreme, blinkanje, pokret so4
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... VIZUALNO MAPIRANJE ... ;

* Vizualne oznake :

- Tatke ® B *
Linije o 7\

Oblast (povrsina) q

Volumen

Glifovi (glyphs)

405

g
... VIZUALNO MAPIRANJE ;

* Mapiranje:
1. Kategorije podataka E====) vizuelne oznake
2. Atributi kategorija podataka =====) vizuelne promenljive oznaka

» U vizuelizaciji podataka se koriste neke ili sve vizuelne promenljive
» Kaoje su vizuelne promenljive kori§¢ene u prethodnim primerima?

406
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VIZUALNO MAPIRANJE - PRIMER

» Baza filmova u SpotFire programu

— Film —> oznaka
(geometrijksa slika)

°

ey
TR R
Tt~

Length]

ofF slels] o]

— Godina — X osa

— Trajanje — Y osa

— Popularnost —
veliina

— Zarn — boja

— Nagrada — oblik

gL
VIZUALNO MAPIRANJE - POZICIJA ... ;

» Pozicija je osnovna vizuelna promenljiva, jer je

— vrlo raznovrsna (i po duziini i po tipu),
— izrazito selektivna (jer je lako kretati fokus kroz vizuelno polje), i
— lako iskace (vrednosti koje odskacu se lako uoavaju)

+ Ujedno je i vrlo zahtevan resurs (za koga ¢esto nema dovoljno mesta
na prikazu)

408

204



2
... VIZUALNO MAPIRANJE - POZICIJA ... kij

» Nekada je najjednostavniji nacin koriScenja pozicije, onaj direktan —
mapiranje pozicije iz stvarnog sveta na vizuelizaciju (mapa)
— Ako podaci zaista imaju prostorne koordinate i ako fizicka lokacija utice
na razmi$ljanje i prenoSenje informacija o zadatku koji korisnik treba da
sprovede, onda ovo radi posao

409

R
... VIZUALNO MAPIRANJE - POZICIJA k;;

» Pozicija nije relevantna, onda se mora pronaci apstraktno mapiranje
— Koordinate x i y se koriste za prikazivanje drugih promenljivih, tj. drugih
atributa kategorije podataka (kao u scaterplot grafiku), ili

— Koordinate x i y se koriste za pakovanje (prikazivanje) srodnih
informacija jedna pored druge (kao na primer u stablo-mapi)

N . 2007
PR A . 1052
. . . 'g‘ -, .
-'._.v-_.—’i'_:?. 2
. o
sl
.
WL
i

3

Life Expectancy
8

2 s 1000 z s 10k 2 i 100k

GDP per Capita

* | kod ostalih vizuelnih promenljive se koristi stvarno ili apstraktno
mapiranje 210
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KORISNICKI ZADATAK ;

» Proste stvari (najcesce 1, 2 dimenzije):

— Minimum, maksimum, procenat, srednja vrednost
— Precizni upiti, poznati elementi pretrage

» Slozene stvari (mnogo dimenzija, ne zna se Sta se oCekuje):

— Obrasci, trendovi, distribucije,

promene tokom vremena
— Otlajeri, izuzeci
— Odnosi, relacije, visSestruka povezanost

— Kombinacija minimuma i maksimuma,
tradeoffs

— Klasteri, grupe, poredenja, konteksti
— Anomalije, greSke u podacima, odstupanja
— Putanje

411

TRADICIONALNE TEHNIKE VIZUALIZACIJE !

* Tradicionalne tehnike:

Bar grafovi

— Linijski grafovi

/\/
— Dijagrami oblasti (area) -

— Pite
— Scatter-plot dijagrami o @

— Bubble dijagrami

3

]
i

— Heat mape

¢

-

» Imaju prednost da se lako uce i da su poznate, jer se koriste joS iz
Skole i sastavni su deo prezentacija u medijima 212

206



BAR GRAFOVI ...

* Vrlo raznovrsni

+ Koriste se
— da prikazu promenu tokom vremena
— za poredenje razli¢itih kategorija
— za poredenje delova celine
* Mogu biti:
— Horizontalni

— Vertikalni
— Nadovezani (stacked)

413

... BAR GRAFOVI ...

* Horizontalni i vertikalni

PAGE VIEWS, BY MONTH CONTENT PUBLISHED, BY CATEGORY

Educational Information

Entertainment

Thought Leadership

VERTICAL
(COLUMN CHART)

Best used for chronological data (time-series HORIZONTAL )
should always run left to right), or when Best used for data with long category labels.
visualizing negative values below the x-axis.

414
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... BAR GRAFOVI ...

* Nadovezani (stacked)

. Email Marketing

. Organic Search

. Paid Search

JAN FEB MAR

STACKED

Best used when there is a need to compare
multiple part-to-whole relationships. These can
use discrete or continuous data, oriented either
vertically or horizontally.

... BAR GRAFOVI

. Thought Leadership

. Entertainment

. Educational Infermation

JAN FEB MAR

100% STACKED

Best used when the total value of each category
is unimportant and percentage distribution of
subcategories is the primary message.

415

Osnovne smernice

USE HORIZONTAL LABELS
Avoid steep diagonal or vertical type, as it can
be difficult to read.

SPACE BARS APPROPRIATELY
Space between bars should be ¥z bar width. Starting at a value above zero truncates the bars

START THE Y-AXIS VALUE AT 0

and doesn’t accurately reflect the full value.

ELD el

‘ORDER DATA APPROPRIATELY USE CONSISTENT COLORS
Order categories alphabetically, sequentially, or Use one color for bar charts. You may use an
by value. accent color to highlight a significant data point.

416
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LINE GRAFOVI ...

» Koriste se da prikazu kontinualne podatke u vremenu

» Pomazu u uo€avanju

— trendova,
— rasta,
- opadanja, DIRECT MARKETING VIEWS, BY DATE
— pikova,
— volatillity 20 —

15 =

10 =

5

541 5-2 53 5-4 5.5 5-6 5-7 5-8

417

... LINE GRAFQOVI

« Osnovne smernice

INCLUDE A ZERO BASELINE IF POSSIBLE LABEL THE LINES DIRECTLY USE SOLID LINES ONLY

Although a line chart does not have to start at a This lets readers quickly identify lines and Dashed and dotted lines can be distracting.
zero baseline, it should be included if possible. corresponding labels instead of referencing

If relatively small fluctuations in data are a legend.

meaningful (e.g., in stock market data), you may
truncate the scale to showcase these variances,

DON'T PLOT MORE THAN 4 LINES USE THE RIGHT HEIGHT

If you need to display more, break them out into Plot all data points so that the line chart

separate charts for better comparison. takes up approximately two-thirds of the y-axis’
total scale.
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DIJAGRAMI OBLASTI (AREA) ...

Sli¢ni line dijagramima
* Mogu biti:

— Standardni
— Nadovezani (stacked)
NEW CONTACTS, BY SOURCE NEW CONTACTS, BY SOURCE

NEW CONTACTS, BY SOURCE

W organic Sovrch
W Feterals

M Organic Search M Organic Search
W Reterals

W Social Media

W Rt

B socel e I Sociol Mecia

AREA CHART STACKED AREA 100% STACKED AREA

Best used to show or compare a quantitative Best used to visualize part-to-whole Best used to show distribution of categories as

progression over time. relationships, helping show how each part of a whole, where the cumulative total is
category contributes to the cumulative total. unimportant.

419

... DIDJAGRAMI OBLASTI (AREA)

Osnovne smernice

‘

DON’'T DISPLAY MORE THAN

4 DATA CATEGORIES

Too many will result in a cluttered visual that is
difficult to decipher.

MAKE IT EASY TO READ START Y-AXIS VALUE AT 0

In stacked area charts, arrange data to position  Starting the axis above zero truncates the
categories with highly variable data onthe top  visualization of values.

of the chart and low variability on the bottom.

USE TRANSPARENT COLORS DON'T USE AREA CHARTS TO

In standard area charts, ensure data isn't DISPLAY DISCRETE DATA

obscured in the background by ordering The connected lines imply intermediate values,
thoughtfully and using transparency. which only exist with continuous data. 420
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F'-;f_';:‘
PITE ... » 2

» Jedan od najpopularnijih tehnika vizuelizacije

» Za poredenje delova spram celine kod diskretnih ili kontinualnih
podataka

» Najveci efekat imaju na malim skupovima podataka (mali broj
dimenzija)

* Medutim, pokazano je da imaju efekat samo ako su delovi pite u
poznatim odnosima (25%, 50%, 75%, 100%) i na poznatim
lokacijama (prepoznatljivi uglovi od 30°, 45°, 90°, i sl.), sve ostalo ljudi
prepoznaju na nekonzistantan nacin (svaki Covek drugacije), sto
oteZava poredenje relativnih veli¢ina i €ini ovaj tip dijagram manje
efikasnim

* Mogu biti:

— Standardni

— U obliku krofne
421

r;'__';:w
... PITE ... » 2

« Standardne i u obliku krofne

STANDARD
Used to show part-to-whole relationships.

DONUT
Stylistic variation that enables the inclusion of a
total value or design element in the center.

422
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... PITE

* Osnovne smernice

‘ORDER SLICES OPTION 1

CORRECTLY Place the largest section at

There are two ways to 12 @clock, going clockwise.
Place the second largest Place remaining sections in

order sections, both section at 12 n'clu:k’.g descending orcglen going

of which are meant1o  going counterclockwise. The  clockwise.

aid comprehension: remalning sections can be

placed below, continuing

counterclockwise.

2ol

OPTION 2
Start the largest section at
12 o'clock, going clockwise,

DON'T USE MULTIPLE PIE CHARTS
FOR COMPARISON

Slice sizes are very difficult to compare
side-by-side. Use a stacked bar chart instead.

SCATTER PLOT ...

VISUALIZE NO MORE THAN

5 CATEGORIES PER CHART

Itis difficult to differentiate between small
values; depicting too many slices decreases the
impact of the visualization. If needed, you can
group smaller values into an “other” or
“miscellaneous” category, but make sure it does
not hide interesting or significant information.

MAKE SURE ALL DATA ADDS UP TO 100%
Verify that values total 100% and that pie slices
are sized proportionate to their corresponding

value. 423

» Prikazuju relacije izmedu elemenata na osnovu dve dimenzije koje
su naj¢esSc¢e nekako povezane

* Najbolji su za prikaz relacija u velikim skupovima podataka

» Mogu se dodatno mapirati jo$ neki atributi pomoéu boje, veli€ine,

oblika

REVENUE, BY PRODUCT FAMILY

16m
L]
14m . [} .
e e L
. *e 4
w 2m e® o L Family Type
S ° L
T om [} [}
E e Family 1
3 8m @ Famiy2
% @ Family3
= 4m @ Famiya
2m
[
o 10 20 30 40 60 70
Units Sold
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... SCATTER PLOT

* Osnovne smernice

START Y-AXIS VALUE AT 0 INCLUDE MORE VARIABLES
Starting the axis above zero truncates the Use size and dot color to encode additional
visualization of values. data variables.

USE TREND LINES DON'T COMPARE MORE THAN
These help draw correlation between the 2 TREND LINES
variables to show trends. Too many lines make data difficult to interpret.

425

BUBBLE CHART ...

» Dobre su za predstavljanje i poredenje nominalnih vrednosti ili za
rangiranje kategorija

* Mogu biti:

— Dijagrami
— Mape

REVENUE VS. RATING BIGGEST SALES INCREASE

Q" i.

o% 10N 20% 0% 40%  BOK  60%  J0%  BO% 90N 100
Consmie Rurg

BUBBLE PLOT BUBBLE MAP
This is a scatter plot with bubbles, best used to Best used for visualizing values for specific
display an additional variable. geographic regions.
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... BUBBLE CHART

* Osnovne smernice

OO

SIZE BUBBLES APPROPRIATELY
Bubbles should be scaled according to area,
not diameter.

MAKE SURE LABELS ARE VISIBLE
All labels should be unobstructed and easily
identified with the corresponding bubble,

DON'T USE ODD SHAPES

Avoid adding too much detail or using shapes

that are not entirely circular; this can lead to

inaccuracies. 427

HEAT MAP ...

* Heat mape se koriste da pomocu intenziteta boje prikazu podatke
podeljenje u kategorije, geografske regije ili tabele sa podacima

STATES WITH NEW SERVICE CONTRACTS

® 7576 ® 7778 ® 7980 @ 81+
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... HEAT MAP

* Osnovne smernice

USE A SIMPLE MAP OUTLINE
These lines are meant to frame the data, not
distract.

SELECT COLORS APPROPRIATELY

Some colors stand out more than others, giving
unnecessary weight to that data. Instead, use a
single color with varying shade or a spectrum
between two analogous colors to show
intensity. Also remember to intuitively code
color intensity according to values.

NAPREDNIJE TEHNIKE VIZUALIZACIJE

* Ne-tradicionalne tehnike:

— Stablo-mape (TreeMaps)

— Vizuelizovane tabele (TableLens)

— Hiperboli¢ko stablo (star tree)

— Cloud tag
— Star plot (radial diagram)
— Parallel coordinates

— Parallel coordinates 3D

CHOOSE APPROPRIATE DATA RANGES

Select 3-5 numerical ranges that enable fairly
even distribution of data between them. Use +/-
signs to extend high and low ranges.

USE PATTERNS SPARINGLY

A pattern overlay that Indicates a second

variable is acceptable, but using multiple s

overwhelming and distracting. 429

430

215



o¥e
< a

TREEMAP ...

* Vizualizacija stabla koje kompaktno popunjava &itav pravougaoni
prostor
» Svaki list predstavlja jedan kvantitativni atribut
431
. TREEMAP

Atributi se mapiraju na veli€inu, boju i nijanse

Tezi se da elementi imaju $to je viSe moguce kvadratni oblik, jer se
time olakSava poredenje

Utilities

Energy

Health Care Financial

Basic Mate...

Capital Goods

m

Transport
[

|

Cansumer Cyclicals Technoloty

Communication Conhsumer Staples

(H]
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TABLELANS ... ,

* Spoj tabelarnog prikaza podataka i vizuelizacije

car Manufacturer | MPG Cylinders Displacement | Horsepower | Weight Acceleration | ModelYear | origin

o [[12000 noo 9 S 308 153 +752 To & 70 American
10_[mso forg 10 5 560 |75 I=H iz
(11 ;20 che

10 g 307 200 4376 15 '10 American

... TABLELANS ,

+ Istrazivacki projekat

» Prikazuje hiljade redova pomocu vizuelnog prikaza Sirine samo jednog
piksela (ili manje) po redu

— Kvantitativni podaci se mapiraju na liniju odredene duzine
— Nominalni podaci se mapiraju na poziciju i boju
» Podrzava sortiranje po kolonama
» Uspostavljanje viSestrukih relacija izmedu razli¢itih kolona u isto vreme

* Zumiranje i detaljniji pregled pojedinagnih elemenata/kolona

434
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STAR TREE

Hijerarhija stabla koje sazima/Siri i smanjuje/povec¢ava u zavisnosti od

toga $ta je u fokusu
Cikli¢an oblik

Smanjuje natrpanost tako §to se
delovi stabla sazimaju i smanjuju
ako nisu u fokusu

— &to je element dalje od centra to
je on manji (osim ako nije u
fokusu, kada se povecava)

— elementi na grani u fokusu se

povecéavaju, dok se ostali smanjuju

2

O
e & -

- A
-
| | -

B e N

Ad bbbl
DA AR AbsbAI

Oznacavanje putanje u zavisnosti od konteksta

* Elementi se mogu povlaciti
.STAR TREE

Xerox PARC, Inxight

inxight -)(‘

See. Know. Do.

JEOINAT progucts For iweh B

WW% V4

* Summar ;%%
Ualego 3
Thina F Z =

//// =

Hyperhn\mT é‘/

Tab\e LensSD=
ngu\st}{ Platf-’“

Products For Software Produ — Eummar\zer EDK({

Categorizer___ Buylt
\Thmg FmderE‘.DK

Froducts Fnr Iresight uras:

\nx\gh( Eurek— iy 0@

Al
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TAG CLOUD ;

+ Koristi se tekst za prikaz pojma, dok se veli€ina, boja koriste za
kodiranje vrednosti joS dva atributa

* Boja se nekad koristi Cisto za razlikovanje pojmova, ne mora uvek imati
ukodiranu neku informaciju

» Koristi se Cesto za isticanje klju¢nih reci

* Problem: :
keyword e L
spamming! A m | § D‘g
230 s @)
OE & Q_? bWiober e
wordpressg
;‘:jrchgb %CUSUOH’I link 35;
P mmg 8
’-‘:.2,.:‘
STAR PLOT ... !

» Koristi se za prikazivanje podataka sa viSe atributa (dimenzija)

* Relativha pozicija koordinata i uglova obi¢no ne nose nikakvu
informaciju

» Koordinate su linije rasporedene u obliku zvezde u jednoj ravni

« Minimalna i maksimalna vrednost e POLOTMER 150 ena At Besors
dimenzije preslikavaju se na MERIDD |y
« v . . . ign 1
pocetnu (unutrasnju) i krajnju Design 2
(spoljasnju) vrednost na koordinati

i

Collision
Design 3
Design 4

Link
Deflection

* Veza se uvek uspostavljaju
izmedu susednih koordinata

Trajectory
Completion

* N vrednosti povezuje se u Actotor
oy .. Saturation
poliliniju od N delova

Time

(Task Completion)
Mass

438
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..STAR PLOT ;

* Vrlo su dobre u predstavljanju

— outlajerai trendova
— kada jedan element znacajno bolji od svih ostalih

» LoSi su za donoSenje odluka kada postoji trade off, tj. kada su razliciti
elementi koji se porede dobri po razli€itim atributima

+ Zbog cirkularne prirode S
teSko je porediti duzine SN
vrhova sa razli¢itih Administration
koordinata

. Marketing

—— Allocated Budget
—— ActualSpending

Information |~~~

Technology ~ Development

Customer
Support

PARALLEL COORDINATES ...

[ 4

» Koristi se za prikazivanje velikog broja podataka gde je svaki element
opisan sa viSe (N) atributa (dimenzija)

Parallel coordinate plot, Fisher's Iris data

* Dimenzije su reprezentovane paralelnim,
vertikalnim ili horizontalnim, linijama

» Broj koordinata koji se moze prikazati
ogranicen je veli¢inom prikaznog medija 35

©

* Minimalna i maksimalna vrednost dimenzije
preslikavaju se na pocetnu (donju) i krajnju ..
(gornju) vrednost na koordinati

o

» Svaka koordinata, osim prve i poslednje, SepalWidth  Sepallengih  PetalWidlh  Petal Length
. dva suseda —— setosa —— versicolor— virginica
ima

* Veze se uvek uspostavljaju izmedu susednih koordinata
* N ustanovljenih vrednosti povezuje se N — 1 linijom koje formiraju

jednu poliliniju 440
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... PARALLEL COORDINATES ,

* Moze da se koristi za prikaz vremenskih serija kada koordinate imaju
tacno odredenu poziciju (postoji uredenost koordinata)

* Uobicajeno je da koordinate nemaju uredenost i da se redosled
koordinata moze preuredivati

« Cilj je da se na 2D koordinate "]
mapiraju N-dimenzionalne
relacije

604

— Sluze za uocavanje
outlajera i trendova

404

204

» Ako je relativno mali broj
atributa (10tak), onda moze i
mapiranje atributa na koordinate, za uo¢avanje konkretnih vrednosti i
pronalazenje najboljih vrednosti (nezgodan za donosenje odluka kada
postoji trade off)

S

441

PARALLEL COORDINATES U 3D ,

» Clustered Multi-Relational Parallel coordinates
» Koristi se za predstavljanje viSestrukih relacija izmedu koordinata
* Vizuelizuju odnos izmedu jedne koordinate i svih preostalih koordinata

» Koordinata od interesa (centralna koordinata) predstavljena je linijom
koja prolazi kroz osu prizme. Prikazuju se sve veze centralne
koordinate sa spoljasnjim koordinatama :

* Rastojanje izmedu centralne koordinate
i spoljasnjih koordinata definiSe korisnik

» Spoljasnje koordinate su simetri¢no —
rasporedene u odnosu na centralnu
koordinatu kako bi se korisniku
olak$alo sagledavanje veza ka
centralnoj koordinati
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V',:.‘ :‘
SHNEIDERMAN MANTRA ;

» Overview first, zoom and filter, then details on demand

* Vizualizacija pored samog prikaza
informacija, treba da obezbedi i
interaktivnost

» Overview — pregled Citavog skupa podataka
(,Big Picture®), da se vidi gde je korisnik i
da uodi najvaznije relacije odmah (,at a e 2 il

glance“) C -_-Mmﬁ--;
L

» Zoom and filter — moguc¢nost da korisnik
smaniji pregled i koli¢inu podataka na
razumnu meru, fokusiranje na podskup i
podataka A

» Details on demand — prikaz detalja samo
na korisnikov eksplicitan zahtev

KONTEKST PODATAKA !

+ Kontekst je jako vazan za interpretaciju podataka

444
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NAVIGACIJA

* Navigacija je vazna kako bi se razumeo kontekst i kako bi se snalazilo

u podacima

o =] E3 atnix|
Ve £t yon nsot_Frmet Tocs Table idon b IE———— e
DEEl[8RY [+ mad]o- =@ -6 [ e i e
Jraertie = obotca .u.\ﬁ,n‘- -2~ A | corm e —

L SEEEEEEN SRR ERRE X ;
the data anlysts Commmented Sho being able o explare the data thoroughly and efficently, They G
not see it as construction, but as exploration.

In fact, the data analysts performed het\n than the programmers. They leamed the dauhzse cnnﬁtpls

quicker, completed the exercises quicker, and constructed creative inferesting
ey were v motiaed o7 e e n[exzmp]Es mnlvmg e daa Bven deing e mnmg, ey
were ak s

omnalies in the data. Afer fnishing the pishedyiioog. sllb,zm "t vty suy:d for an
additonal hour to discuss and try ofher examples. All four Census subjects expressed desire o use Snap
intheir work In fact, a collaborative effot has since been undertaken

An important sesult was the creativity and variation evident in the subjects’ solutions to exercise 3
Sobiectswere bl 1o design s rfces tamade copiive senc o thir own persectve on the

ualizations including tables, scatterplot, lists, and outliners
el while th ckpeced desn as e el i e v dintin, (o o,
select to load), one of the data analyst subjects augmented this desiga with a pair oflsts for the state and.
courty names (similer o Figure 3). The I to see which state and
was curently selected in the scatterplots, and also allow for accessing states by name which would be
ik wih o sogienlt boe Annbes et who peefmed i see mumeiz vabes placed e
courties in  table sorted by rumber of employees. One had even constructed an interface using the
which is ge Il

I addiion to varaton £ user mtafac:s ;..h,em ‘made use of the transitive property of coordination o
coordinate visualizations in different
Overal, subjects did not have prubkms asging the cognitive concept of coordinating visualizations
They were abl to generate desigas by visual duplication and by abstract fask description. Renuls from
exercise 3 demonstrated that these users were able 1o design appropriate coordinated-visualization
interfaces. These encouraging results indicate that users can handle @ mid-level of design in which they
piece together pre-designed components to construct & larger design  Snap apparently finds a middle
eround beftween usage (the reaim of end-users) and design (tae realm of experienced HCI practitioners)
appropriate for these data-savey users. This validates the primary benefit of the Snap capability, its

Sl =
The problems subjects did have were in manipulating the Snap and Access user interfaces. Creating 5]
queries ovas by far the saost difficul part of the constructon process G the subjects, Learning o e o

sEsld . s - | >
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NAVIGACIJA
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