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: CHAPTER 10: Quality of Service

§ % Quality of Service

. » Introduction

f e 1960s: mathematical computation association with computation time 4w s~
'8 5l A g e A 53 y0 ilpualy )

: e World wide web: means graphics, & network congestion effect response time
: Hand je 408 (A i) () il g e gua ) !

: e Time is precious 'Gell <l

: o Lengthy or unexpected system response time can produce: Uil alsiul <
) ' O gelaliog dad gia il 5 Al sladll

: v' Frustration 'Llay

f v' Annoyance 'zle YV

X v' Eventual anger 'cu=ill

E o Speedy and quickly done work can result in users: 4 ju 4 2Ll 5 o pud) Jaall
§ ' Opeadiuall drag o)) (S

X v’ learning less 'J8 ala¥

: v' reading with lower comprehension 'agill ae 3¢l dll

§ v" making more ill-considered decisions ‘i) xe e 5 yiSI ) Slasl

: v/ committing more data-entry errors 'Ll Jlaa) & Uad¥) (e jall IS !
: < Models of response-time impacts "“Llaiu¥) (e ) < i e il

. > Response time '4laiu¥) )

3 = The number of seconds it takes from the moment users initiate an activity
2 until the computer presents results on the display sl (e 48 jains Al ) 6 ase!
: » User think time 'saaiuall jSa5cad

X = The number of seconds the user thinks before entering the next action 2!

g 1A el el L Jsaall U8 axdiud Lgd jSay 3l Sl

User Usee Computer ~ Computer

i sorts  inifiokes bogins completos
d och

iniictos Compuler U .y PN ipe

-— hme
f—— Usar planning time

—— Response time User tink time ——| Usée think ime =

% Models of response-time impacts

> Designers of response times and display rates in HCI must consider: <l ceaad
' OBl agdle cung (oF o (D) (8 el Y ama g Alaia)

complex interaction of technical feasibility '4u&ill s saall siaall Jelall

cost ‘aalil)

Task complexity ‘'iegall aéa

user expectations 'Ceddiuall Cilad g

speed of task performance 'lagall ¢laldc yu

error rates 'Uas¥l cYasd

error handling procedures 'Uaa¥! ae Jalaill Slel ja

> Overall majority of users prefer rapid interactions Jelill o slady (perdiivuall (e dalhae dle !
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= Lengthy response times (15 seconds) are detrimental to productivity <l
Yl i 4l ) 0 Al shall dlaiuY)

= Rapid response times (1 second or less) are preferable, butcan increase
errors for complex tasks . o oSa Sy Jumdl) o 81 o) 4005 day jual) Aolaina¥) S8 )

3aixall algall Unil)
% Models of response-time impacts Tune World Wide Web applncatlons t

> Display Rate 'w=all Jaad improve performance
= Alphanumeric displays: The speed in characters ~
per second at which characters appear for the
user to read ek ) Al JS 3 Casall B de sl
a;\‘)m elil.mﬂ t_h)A‘Y\
= World Wide Web Applications: Display rate
may be limited by network transmission speed
or server performance 32sae (S5 38 (am jall Jaaa'
Tadladl e oY1 ) Al 8 i) J85 de s o
> Reading textual information from a screen is a e rovews it lae i et o s
challenging cognitive and perceptual task 3¢ &
S) Y1 5 A ymall algall sani g AELAN (e dpaail) e sheal)
= Users relax when the screen fills instantly- beyond a speed where someone
may feel compelled to keep up Lst ASLall Sai Lavie ela YU ()5 pady (pediiuall
"ol YL kil ey 8 (adldl) Cuade sl e (e
> Cognitive human performance would be useful for: Tuie ¢sSs o) (Say 8 prall 5l el
'
* making predictions 'l il g
= designing systems 'dek) aread
= formulating management policies "4la¥! Cluludl delua!
% Models of response-time impacts

Limitations of short-term and working memory 3_ Sl 5 juadll gaall e dia g jaall 5 gl
Palalall
= Any cognitive model must emerge from an understanding of human problem-
solving abilities 'l JSUSall da < 508 agd (e om0 e (B re zdsal g
= Magic number seven - plus or minus two
o The average person can rapidly recognize seven chunks of information at a
time '@y(M".dj\@ab;&d\wéﬁ@uéjqo\ng\ pad Sl Sy
o This information can be held for 15 to 30 seconds in short-term memory
' ypeadll (saall e 5 SIA 3 A6 ¥ D) Al ) 0 sl il slaall sdg JaliiaY) ¢Say
o Size of the chunks depends on the person' s familiarity with the material
= Short-term memory and working memory are used in conjunction for processing
information and problem solving dslee a5 8 Jeall 5 SI3 5 (520l 3 jpad 5 SIAlI aadius
1JSLal Ja g Cila slaall
o Short-term memory processes perceptual input Al bt juadll ol 3 K1Y
sall
o Working memory generates and implements solutions 'dJsisll 3&y s sy Jeall 3 SIY
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= People learn to cope with complex problems by developing higher-level concepts
using several lower-level concepts brought together into asingle chunk Ll alady
o amliall (e paall alasinly g et s gine o amliall ki YA (e babaad) JSLER e il
Baa) g dakad 8 L daainall 5 32V (5 siadll

= Short term and working memory are highly volatile _wadll il e 5 Jaell 3 SIY
el Al () 5SS
o Disruptions cause loss of memory 's_SIAll (j)ad cu ol ylalaY) ‘
o Delays require that memory be refreshed "axass a3 3l 3 SN Glls (llats <) Al

.Source of errors '"La¥l jiad
= Solutions to problems must be recorded to memory or implemented Jsls'
Bade ol 5 SIA Alaen (S () cany JSLEW)
o Chance of error increases when solutions are recorded lexic ala 3 Uad¥l a @
1 slall Jaast o
= When using an interactive computer system users may formulate plans and have
to wait for execution time of each step 8 JAcléill ;i guua oSl alad _addiise pladin die!
5 5 S B Sl ) U | g iy 5 Jalad | e
= Long (1976) found unskilled and skilled typists worked more slowly and made
more errors with longer response times e s (Saia Gpadlla o 225 VAVT AL gla s 438 did
'J skl i) il 5l e UadW) (e S0 | sria s S eday | slee (S
o Foragiven user and task, there is a preferred response time 4agespaiiudl
"ilinge Aulatind 8 g cllia Aia yida

Conditions for optimum problem solving 'Sl Jia¥) Jall L g ,all
= Longer response time causes uneasiness in the user because the penalty for
error increases ' a3 WYl & sie Y Cpendiuall #U5 V) ade Gy J sl dladial
= Shorter response time may cause the user to fail to comprehend the presented
materials ‘Aediall ol gall agh (8 Jdll aodiuall Gy 8yl dlaiul <4
= Progress indicators shorten perceived elapsed time and heighten satisfaction: <&
"yl i) i 5 il 8 gl) 55 ) il

g - .. I Ell x| -
O graphlcal indicators '4:“)“)3\ ‘—’\)‘-‘}d‘ Swp 20f3: Reading fles - :
- - I 1 1 ADemos\
o blinking messages '4-as se Jils Tive remanng 2 mouies -
o numeric seconds left for completion 2!

LS dyuaiial) ) 5l
= Rapid task performance, low error rates, and high satisfaction can come from:
e U Ol oS ) Lia ) (5 s 5 dacaddiall UadW) ¥ ana 5 &yl dagall ¢l
o Users have adequate knowledge of the objects and actions necessary for
the problem-solving task el 2l LS e 48K 48 jaall agaal (Al (aaddiiall
AL o gl iy 5 ]
o The solution plan can be carries out without delays e 4baii (S ol 4laa
'l yuald o g2
o Distractions are eliminated 'saxiiue (sS85l laal)!
User anxiety is low 'dal o s<i aasioall sl
o There is feedback about progress toward solution s~ a8l Jsa J28 50 cllia!
vdﬂ\

o
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o Errors can be avoided or handled easily lexe Jalxill 5 Lewiad oSy ) ¢Uady)

4 sgens
= Other conjectures in choosing the optimum interaction speed s aY!) Gl
Y Jeliill de sl

o Novices may exhibit better performance with slower response time

o Novices prefer to work at slower speeds Uil de s Jasdl o shindy (piaiaall

o With little penalty for an error, users prefer to work more quickly &'
'SV e s Jandl () shiady (peaiiivuall UadW) (e AL 4 g3

o When the task is familiar and easily comprehended, users prefer more rapid
action 'Sl ey Jaal sy (peadioadl 8 Jen) S50 A sg8a 5 48 olla dagall () oS5 Lanice!

o If users have experienced rapid performance previously, they will expect in
future situations Yladl & () sad i agild Galall (8 day jus ool o jad (ppeadiuall sal (S AN
ERIAA||

: < Expectations and attitudes 'l sall 5 lad i §
X e Related design issues may clarify the question of acceptable response time -E.g. ;
; how long before hearing a dial-tone alainy) < 5 dlilue mua 58 38 apanaty dlatiall Jilosdll \E
z s
§ e Two-second limit (Miller, 1968) appropriate for many tasks 'sleall (3 2aall S5 ;
2 e But users have adapted a working style and expectation based on responses within ;
g a fraction of a second (sae (82530 o dpinall Clad il 5 Janll Jasi pe | 53585 (aeadioall (ST ;
3 sl e e e :

§ e People can detect 8% changes in a 2-4 second response time 7ZA osiSs o oslll (Say ;

: LY e e @) G ol 8 il g .

Response-time choke 'alainy) () a5
e Asystem isslowed down when the load is light and potential performance high
‘e eV Jlaial 5 o Jaeall (5 Lanie aUaill Uagiy
e Makes the response time more uniform over time and across users, avoiding
expectations that can’t always be met yiS| 4aiu¥) Cd s daa
O Laila (e ) el i) i g Cppeadiosall yie B gl) 5 5e ae B

'

Response time across web sites varies «usadl s e Alaiul¥) e !
v';g']w ”

It effects user interest and quality assessment awial e il Lgh
153 gall s 5 adiinsall

Number of Pages (10"

Three things influence response-time: <ds e jigi sel 43306
Alaiay)
e Previous experiences 'Anludl cilad gl
e Theindividual's tolerance for delays 'salll e 2l malos
e Task complexity '4agall aas
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< User productivity 'saaiea Zali)!
> Repetitive tasks 's__Siall aleall
v Nature of the task has a strong influence on whether changes in
response time alter user productivity —<slSIe e 58 il L aleall daly
aaiall Aalii) Jass Alatu¥) Cd g 8 ol il
v Shorter response time means users responds more quickly, but
decisions may not be optimal suaie Gpeddiuall ) Ll el Alatiul Ca o
RV (S5 Y 8 <l )Y ST S0 U8
v" Goodman and Spence (1981) — reduced response time lead to more
productivity ' 4ty Ge 23l ) gamd Laiul) e e JIBY
v' Teal and Rudnecky (1992) — slower response time lead to more
accuracy ' 43 (e 3 jall ) Usd sty i
> Problem solving tasks ' JStiall da ales
v Users will adapt their work style to the response time s
Tty e () ples slal ae il pandiall
v" Users will change their work habits as the response time changes
Tty e (Bl el aglee Glale aa udll Guerdiiall o Kol
v Grossberg, Wiesen, and Yntema (1976) — the time to solution was
invariant with respect to response time () le y ae 4l cuilS Jall 28
Al
»  Summary a3l
v Users pick up the pace of the system to work more quickly with
shorter response time <y aa Sl de jon Joall aUaill 6 555 () shadily (readiosdll
'l Al
v" Higher throughput of work demands more attention must be paid to
minimizing the cost of delay of error recovery dJeall & 4aalny) el )l
Uaall el s 8K (e Julil) ) pdall g s S3S) alaia) callas
% Variability '«

e People are willing to pay substantial amounts of money to reduce the
variability in their life, e.g. insurance (s 3! Jlll (e ik il adal dlaain) e Gl
opmalal) @y e Jlie el

e Goodman and Spence (1981)

o Subjects took more advantage of fast response time by
making their subsequent commands immediately and balancing
the time lost in waiting for slower responses il aual sall
5 sl e A3 aa el sl (33 5k e Alatal) G s Ry (ge Al e 3y al)
k) 3 g2 01 UV 8 2 sidall B ) ) 3) 58 3

e Modest variations in response time (plus or minus 50% A
of the mean) appear to be tolerable & 4xcal siall cullal) s
A sia saiig mal) i) e 00 il ) 203350 )

e It may be useful to slow down unexpected fast responses Ul ol saie () oS5 S8
Aad gl yurll day pudl LT
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% Frustrating experiences 'amae ol

» (Ceaparu et al., 2004) 46% to 53% of users’ time was seen as being wasted 7Z¢7'
e S anle ey IS 8 I Cpeaadiial) (e 70T )

» Recommendations include improving the quality of service and changes by the user
"opaddial) 8 (pe Gl yaadll 5 Jaadl 32 g Gt aat Glua Al

» Poor quality of service is more difficult in emerging markets and developing
nations 4wl Jsall s 43U (3 sV (8 Ay gria SSI 58 doadd) 30 g ¢ g

> User training can help 'Gseasiwall cupxi se by o) oS

> Email a common application, but also a common source of frustration (s SY) I
Phla¥) b wild jaas Loay) s fls (udai g

> Viruses also a problem 'aSis Laaf <l g il

» Since frustration, distractions, and interruptions can impede smooth progress, design

strategies should enable users to maintain concentration. <Ll k¥l g Lba¥) o) Ly

'S i LY Cpreriieall (S (o)) iy asenaill il jind ¢ alull 238 ey o)) oSy e Uiyl

Three initial strategies can reduce user frustration: s JI& o)) Say Al sl il yin) 230

RECRA BRI

1. Reduce short-term and working memory load Juas Jae 5 juasll (gaall Jlay
5 ,SIA

2. Provide information abundant interfaces 'l sl 5 e slas agads

3. Increase automaticity '"slelisal

o Automaticity in this context is the processing of information (in response to
stimuli) in a way that is automatic and involuntary, occurring without conscious
control. s Al A4y Hlay "l i sally AatudU A" e sleal) dallae 4 Slad) 138 8 AGD
ac) g4l ) 50 st Al e sk " “ "

o Anexample is when a user performs a complex sequence of actions with only a
light cognitive load, like a driver following a familiar route to work with little
apparent effort. (8 e Jaesd ki aa Cile) 2y (e 8a8ne Aidis p2d5e g2 o) 58 &l e JU
a5l seall e QAR ae Jaall U glla U jha oty (38 e ciia

\4

End of chapter 10
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