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8VHU�,QWHUIDFH�'HVLJQ8VHU�,QWHUIDFH�'HVLJQ
'HVLJQLQJ�HIIHFWLYH�'HVLJQLQJ�HIIHFWLYH�

LQWHUIDFHV�LQWHUIDFHV�
IRU�VRIWZDUH�V\VWHPVIRU�VRIWZDUH�V\VWHPV

2,PSRUWDQFH�RI�XVHU�LQWHUIDFH,PSRUWDQFH�RI�XVHU�LQWHUIDFH
�� 6\VWHP�XVHUV�RIWHQ�MXGJH�D�V\VWHP�6\VWHP�XVHUV�RIWHQ�MXGJH�D�V\VWHP�
E\�LWV�LQWHUIDFH�UDWKHU�WKDQ�LWV�E\�LWV�LQWHUIDFH�UDWKHU�WKDQ�LWV�
IXQFWLRQDOLW\IXQFWLRQDOLW\

�� $�SRRUO\�GHVLJQHG�LQWHUIDFH�FDQ�FDXVH�$�SRRUO\�GHVLJQHG�LQWHUIDFH�FDQ�FDXVH�
D�XVHU�WR�PDNH�FDWDVWURSKLF�HUURUVD�XVHU�WR�PDNH�FDWDVWURSKLF�HUURUV

�� 3RRU�XVHU�LQWHUIDFH�GHVLJQ�LV�WKH�3RRU�XVHU�LQWHUIDFH�GHVLJQ�LV�WKH�
UHDVRQ�ZK\�VR�PDQ\�VRIWZDUH�V\VWHPV�UHDVRQ�ZK\�VR�PDQ\�VRIWZDUH�V\VWHPV�
DUH�QHYHU�XVHGDUH�QHYHU�XVHG

3*UDSKLFDO�XVHU�LQWHUIDFHV*UDSKLFDO�XVHU�LQWHUIDFHV
�� 0RVW�XVHUV�RI�EXVLQHVV�V\VWHPV�0RVW�XVHUV�RI�EXVLQHVV�V\VWHPV�
LQWHUDFW�ZLWK�WKHVH�V\VWHPV�WKURXJK�LQWHUDFW�ZLWK�WKHVH�V\VWHPV�WKURXJK�
JUDSKLFDO�XVHU�LQWHUIDFHV��*8,V�JUDSKLFDO�XVHU�LQWHUIDFHV��*8,V�
²² DOWKRXJK��LQ�VRPH�FDVHV��OHJDF\�WH[WDOWKRXJK��LQ�VRPH�FDVHV��OHJDF\�WH[W��
EDVHG�LQWHUIDFHV�DUH�VWLOO�XVHGEDVHG�LQWHUIDFHV�DUH�VWLOO�XVHG

4*8,�FKDUDFWHULVWLFV*8,�FKDUDFWHULVWLFV
�� :LQGRZV:LQGRZV
�� ,FRQV,FRQV
�� 0HQXV0HQXV
�� 3RLQWLQJ�'HYLFHV3RLQWLQJ�'HYLFHV
�� *UDSKLFV*UDSKLFV

5*8,�DGYDQWDJHV*8,�DGYDQWDJHV
�� 7KH\�DUH�HDV\�WR�OHDUQ�DQG�XVH7KH\�DUH�HDV\�WR�OHDUQ�DQG�XVH

²² 8VHUV�ZLWKRXW�H[SHULHQFH�FDQ�OHDUQ�WR�8VHUV�ZLWKRXW�H[SHULHQFH�FDQ�OHDUQ�WR�
XVH�WKH�V\VWHP�TXLFNO\XVH�WKH�V\VWHP�TXLFNO\

�� 7KH�XVHU�PD\�VZLWFK�TXLFNO\�IURP�RQH�7KH�XVHU�PD\�VZLWFK�TXLFNO\�IURP�RQH�WDVN�WR�DQRWKHU�DQG�FDQ�LQWHUDFW�ZLWK�WDVN�WR�DQRWKHU�DQG�FDQ�LQWHUDFW�ZLWK�VHYHUDO�GLIIHUHQW�DSSOLFDWLRQVVHYHUDO�GLIIHUHQW�DSSOLFDWLRQV
²² ,QIRUPDWLRQ�UHPDLQV�YLVLEOH�LQ�LWV�RZQ�,QIRUPDWLRQ�UHPDLQV�YLVLEOH�LQ�LWV�RZQ�
ZLQGRZ�ZKHQ�DWWHQWLRQ�LV�VZLWFKHGZLQGRZ�ZKHQ�DWWHQWLRQ�LV�VZLWFKHG

�� )DVW��IXOO)DVW��IXOO��VFUHHQ�LQWHUDFWLRQ�LV�VFUHHQ�LQWHUDFWLRQ�LV�SRVVLEOH�ZLWK�LPPHGLDWH�DFFHVV�WR�SRVVLEOH�ZLWK�LPPHGLDWH�DFFHVV�WR�DQ\ZKHUH�RQ�WKH�VFUHHQDQ\ZKHUH�RQ�WKH�VFUHHQ

68VHU8VHU��FHQWUHG�GHVLJQFHQWUHG�GHVLJQ
�� 8VHU8VHU��FHQWUHG�GHVLJQ�LV�DQ�DSSURDFK�WR�FHQWUHG�GHVLJQ�LV�DQ�DSSURDFK�WR�
8,�GHVLJQ�ZKHUH�WKH�QHHGV�RI�WKH�8,�GHVLJQ�ZKHUH�WKH�QHHGV�RI�WKH�
XVHU�DUH�SDUDPRXQW�DQG�ZKHUH�WKH�XVHU�DUH�SDUDPRXQW�DQG�ZKHUH�WKH�
XVHU�LV�LQYROYHG�LQ�WKH�GHVLJQ�SURFHVVXVHU�LV�LQYROYHG�LQ�WKH�GHVLJQ�SURFHVV

�� 8,�GHVLJQ�8,�GHVLJQ�DOZD\VDOZD\V LQYROYHV�WKH�LQYROYHV�WKH�
GHYHORSPHQW�RI�SURWRW\SH�LQWHUIDFHVGHYHORSPHQW�RI�SURWRW\SH�LQWHUIDFHV
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78VHU�LQWHUIDFH�GHVLJQ�SURFHVV8VHU�LQWHUIDFH�GHVLJQ�SURFHVV
$QDO\]H�DQG�
XQGHUVWDQG�
XVHU�DFWLYLWLHV

$QDO\]H�DQG�
XQGHUVWDQG�
XVHU�DFWLYLWLHV

3URGXFH�
SDSHU�EDVHG�

GHVLJQ�SURWRW\SH

3URGXFH�
SDSHU�EDVHG�

GHVLJQ�SURWRW\SH
(YDOXDWH�GHVLJQ
:LWK�HQG�XVHUV
(YDOXDWH�GHVLJQ
:LWK�HQG�XVHUV

3URGXFH�G\QDPLF
'HVLJQ�SURWRW\SH
3URGXFH�G\QDPLF
'HVLJQ�SURWRW\SH

,PSOHPHQW�ILQDO�
XVHU�LQWHUIDFH

,PSOHPHQW�ILQDO�
XVHU�LQWHUIDFH

([HFXWDEOH
SURWRW\SH

([HFXWDEOH
SURWRW\SH

'HVLJQ
SURWRW\SH
'HVLJQ

SURWRW\SH
(YDOXDWH�GHVLJQ
:LWK�HQG�XVHUV
(YDOXDWH�GHVLJQ
:LWK�HQG�XVHUV

88,�GHVLJQ�SULQFLSOHV8,�GHVLJQ�SULQFLSOHV
�� 8,�GHVLJQ�PXVW�WDNH�DFFRXQW�RI�WKH�8,�GHVLJQ�PXVW�WDNH�DFFRXQW�RI�WKH�QHHGV��H[SHULHQFH�DQG�FDSDELOLWLHV�RI�QHHGV��H[SHULHQFH�DQG�FDSDELOLWLHV�RI�WKH�V\VWHP�XVHUVWKH�V\VWHP�XVHUV
�� 'HVLJQHUV�VKRXOG�EH�DZDUH�RI�SHRSOH'HVLJQHUV�VKRXOG�EH�DZDUH�RI�SHRSOH··V�V�SK\VLFDO�DQG�PHQWDO�OLPLWDWLRQV��H�J��SK\VLFDO�DQG�PHQWDO�OLPLWDWLRQV��H�J��OLPLWHG�VKRUWOLPLWHG�VKRUW��WHUP�PHPRU\��DQG�WHUP�PHPRU\��DQG�VKRXOG�UHFRJQL]H�WKDW�SHRSOH�PDNH�VKRXOG�UHFRJQL]H�WKDW�SHRSOH�PDNH�PLVWDNHVPLVWDNHV
�� 8,�GHVLJQ�SULQFLSOHV�XQGHUOLH�8,�GHVLJQ�SULQFLSOHV�XQGHUOLH�LQWHUIDFH�GHVLJQV�DOWKRXJK�QRW�DOO�LQWHUIDFH�GHVLJQV�DOWKRXJK�QRW�DOO�SULQFLSOHV�DUH�DSSOLFDEOH�WR�DOO�GHVLJQVSULQFLSOHV�DUH�DSSOLFDEOH�WR�DOO�GHVLJQV

98VHU�LQWHUIDFH�GHVLJQ�SULQFLSOHV8VHU�LQWHUIDFH�GHVLJQ�SULQFLSOHV
Principle Description

User familiarity The interface should use terms and concepts which are 
drawn from the experience of the people who will make 
most use of the system.

Consistency The interface should be consistent in that, wherever 
possible, comparable operations should be activated in 
the same way.

Minimal surprise Users should never be surprised by the behaviour of a 
system.

Recoverability The interface should include mechanisms to allow users 
to recover from errors.

User guidance The interface should provide meaningful feedback when 
errors occur and provide context-sensitive user help 
facilities.

User diversity The interface should provide appropriate interaction 
facilities for different types of system user.

10'HVLJQ�SULQFLSOHV'HVLJQ�SULQFLSOHV
�� 8VHU�IDPLOLDULW\8VHU�IDPLOLDULW\

²² 7KH�LQWHUIDFH�VKRXOG�EH�EDVHG�RQ�XVHU7KH�LQWHUIDFH�VKRXOG�EH�EDVHG�RQ�XVHU��RULHQWHG�RULHQWHG�
WHUPV�DQG�FRQFHSWV�UDWKHU�WKDQ�FRPSXWHU�WHUPV�DQG�FRQFHSWV�UDWKHU�WKDQ�FRPSXWHU�
FRQFHSWV��FRQFHSWV��
�� )RU�H[DPSOH��DQ�RIILFH�V\VWHP�VKRXOG�XVH�FRQFHSWV�)RU�H[DPSOH��DQ�RIILFH�V\VWHP�VKRXOG�XVH�FRQFHSWV�
VXFK�DV�OHWWHUV��GRFXPHQWV��IROGHUV�HWF���UDWKHU�WKDQ�VXFK�DV�OHWWHUV��GRFXPHQWV��IROGHUV�HWF���UDWKHU�WKDQ�
GLUHFWRULHV��ILOH�LGHQWLILHUV��HWF�GLUHFWRULHV��ILOH�LGHQWLILHUV��HWF�

�� &RQVLVWHQF\&RQVLVWHQF\
²² 7KH�V\VWHP�VKRXOG�GLVSOD\�DQ�DSSURSULDWH�OHYHO�7KH�V\VWHP�VKRXOG�GLVSOD\�DQ�DSSURSULDWH�OHYHO�
RI�FRQVLVWHQF\��&RPPDQGV�DQG�PHQXV�VKRXOG�RI�FRQVLVWHQF\��&RPPDQGV�DQG�PHQXV�VKRXOG�
KDYH�WKH�VDPH�IRUPDW��FRPPDQG�SXQFWXDWLRQ�KDYH�WKH�VDPH�IRUPDW��FRPPDQG�SXQFWXDWLRQ�
VKRXOG�EH�VLPLODU��HWF�VKRXOG�EH�VLPLODU��HWF�

�� 0LQLPDO�VXUSULVH0LQLPDO�VXUSULVH
²² ,I�D�FRPPDQG�RSHUDWHV�LQ�D�NQRZQ�ZD\��WKH�XVHU�,I�D�FRPPDQG�RSHUDWHV�LQ�D�NQRZQ�ZD\��WKH�XVHU�
VKRXOG�EH�DEOH�WR�SUHGLFW�WKH�RSHUDWLRQ�RI�VKRXOG�EH�DEOH�WR�SUHGLFW�WKH�RSHUDWLRQ�RI�
FRPSDUDEOH�FRPPDQGVFRPSDUDEOH�FRPPDQGV

11'HVLJQ�SULQFLSOHV'HVLJQ�SULQFLSOHV
�� 5HFRYHUDELOLW\5HFRYHUDELOLW\

²² 7KH�V\VWHP�VKRXOG�SURYLGH�VRPH�UHVLOLHQFH�WR�7KH�V\VWHP�VKRXOG�SURYLGH�VRPH�UHVLOLHQFH�WR�
XVHU�HUURUV�DQG�DOORZ�WKH�XVHU�WR�UHFRYHU�IURP�XVHU�HUURUV�DQG�DOORZ�WKH�XVHU�WR�UHFRYHU�IURP�
HUURUV��7KLV�PLJKW�LQFOXGH�DQ�HUURUV��7KLV�PLJKW�LQFOXGH�DQ�81'281'2 IDFLOLW\��IDFLOLW\��
FRQILUPDWLRQ�RI��GHVWUXFWLYH�DFWLRQV��
VRIW
�FRQILUPDWLRQ�RI��GHVWUXFWLYH�DFWLRQV��
VRIW
�
GHOHWHV��HWF�GHOHWHV��HWF�

�� 8VHU�JXLGDQFH8VHU�JXLGDQFH
²² 6RPH�XVHU�JXLGDQFH�VXFK�DV�KHOS�V\VWHPV��RQ6RPH�XVHU�JXLGDQFH�VXFK�DV�KHOS�V\VWHPV��RQ��
OLQH�PDQXDOV��HWF��VKRXOG�EH�VXSSOLHGOLQH�PDQXDOV��HWF��VKRXOG�EH�VXSSOLHG

�� 8VHU�GLYHUVLW\8VHU�GLYHUVLW\
²² ,QWHUDFWLRQ�IDFLOLWLHV�IRU�GLIIHUHQW�W\SHV�RI�,QWHUDFWLRQ�IDFLOLWLHV�IRU�GLIIHUHQW�W\SHV�RI�
XVHU�VKRXOG�EH�VXSSRUWHG��)RU�H[DPSOH��VRPH�XVHU�VKRXOG�EH�VXSSRUWHG��)RU�H[DPSOH��VRPH�
XVHUV�KDYH�XVHUV�KDYH�VHHLQJVHHLQJ GLIILFXOWLHV�DQG�VR�ODUJHU�WH[W�GLIILFXOWLHV�DQG�VR�ODUJHU�WH[W�
VKRXOG�EH�DYDLODEOHVKRXOG�EH�DYDLODEOH

128VHU8VHU��V\VWHP�LQWHUDFWLRQV\VWHP�LQWHUDFWLRQ
�� 7ZR�SUREOHPV�PXVW�EH�DGGUHVVHG�LQ�7ZR�SUREOHPV�PXVW�EH�DGGUHVVHG�LQ�
LQWHUDFWLYH�V\VWHPV�GHVLJQLQWHUDFWLYH�V\VWHPV�GHVLJQ
²² +RZ�VKRXOG�LQIRUPDWLRQ�IURP�WKH�XVHU�EH�+RZ�VKRXOG�LQIRUPDWLRQ�IURP�WKH�XVHU�EH�
SURYLGHG�WR�WKH�FRPSXWHU�V\VWHP"SURYLGHG�WR�WKH�FRPSXWHU�V\VWHP"

²² +RZ�VKRXOG�LQIRUPDWLRQ�IURP�WKH�+RZ�VKRXOG�LQIRUPDWLRQ�IURP�WKH�
FRPSXWHU�V\VWHP�EH�SUHVHQWHG�WR�WKH�FRPSXWHU�V\VWHP�EH�SUHVHQWHG�WR�WKH�
XVHU"XVHU"

�� 8VHU�LQWHUDFWLRQ�DQG�LQIRUPDWLRQ�8VHU�LQWHUDFWLRQ�DQG�LQIRUPDWLRQ�
SUHVHQWDWLRQ�PD\�EH�LQWHJUDWHG�SUHVHQWDWLRQ�PD\�EH�LQWHJUDWHG�
WKURXJK�D�FRKHUHQW�IUDPHZRUNWKURXJK�D�FRKHUHQW�IUDPHZRUN
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13,QWHUDFWLRQ�VW\OHV,QWHUDFWLRQ�VW\OHV
�� 'LUHFW�PDQLSXODWLRQ'LUHFW�PDQLSXODWLRQ
�� 0HQX0HQX��EDVHG��0HQX�VHOHFWLRQ�EDVHG��0HQX�VHOHFWLRQ�
�� )RUP�ILOO)RUP�ILOO��LQLQ
�� &RPPDQG�ODQJXDJH&RPPDQG�ODQJXDJH
�� 1DWXUDO�ODQJXDJH1DWXUDO�ODQJXDJH

$GYDQWDJHV�DQG�GLVDGYDQWDJHV$GYDQWDJHV�DQG�GLVDGYDQWDJHV
Interaction 

style
Main 

advantages
Main 

disadvantages
Application 

examples

Direct 
manipulation

•Fast and intuitive 
interaction
•Easy to learn

•May be hard to 
implement
•Only suitable where 
there is a visual metaphor 
for tasks and objects

•Video games 
•CAD systems

Menu 
selection

•Avoids user error
•Little typing 
required

•Slow for experienced 
users
•Can become complex if 
many menu options

•Most general-purpose 
systems

Form fill-in •Simple data entry
•Easy to learn

•Takes up a lot of screen 
space

•Stock control, 
Personal loan 
processing

Command 
language

•Powerful and 
flexible

•Hard to learn
•Poor error management

•Operating systems, 
Library information 
retrieval systems

Natural 
language

•Accessible to casual 
users
•Easily extended

•Requires more typing
•Natural language 
understanding systems 
are unreliable

•Timetable systems
•WWW information 
retrieval systems

15'LUHFW�PDQLSXODWLRQ�'LUHFW�PDQLSXODWLRQ�
DGYDQWDJHVDGYDQWDJHV

�� 8VHUV�IHHO�LQ�FRQWURO�RI�WKH�FRPSXWHU�8VHUV�IHHO�LQ�FRQWURO�RI�WKH�FRPSXWHU�
DQG�DUH�OHVV�OLNHO\�WR�EH�LQWLPLGDWHG�DQG�DUH�OHVV�OLNHO\�WR�EH�LQWLPLGDWHG�
E\�LWE\�LW

�� 8VHU�OHDUQLQJ�WLPH�LV�UHODWLYHO\�VKRUW8VHU�OHDUQLQJ�WLPH�LV�UHODWLYHO\�VKRUW
�� 8VHUV�JHW�LPPHGLDWH�IHHGEDFN�RQ�8VHUV�JHW�LPPHGLDWH�IHHGEDFN�RQ�
WKHLU�DFWLRQV�VR�PLVWDNHV�FDQ�EH�WKHLU�DFWLRQV�VR�PLVWDNHV�FDQ�EH�
TXLFNO\�GHWHFWHG�DQG�FRUUHFWHGTXLFNO\�GHWHFWHG�DQG�FRUUHFWHG

16'LUHFW�PDQLSXODWLRQ�SUREOHPV'LUHFW�PDQLSXODWLRQ�SUREOHPV
�� 7KH�GHULYDWLRQ�RI�DQ�DSSURSULDWH�7KH�GHULYDWLRQ�RI�DQ�DSSURSULDWH�
LQIRUPDWLRQ�VSDFH�PRGHO�FDQ�EH�YHU\�LQIRUPDWLRQ�VSDFH�PRGHO�FDQ�EH�YHU\�
GLIILFXOWGLIILFXOW

�� *LYHQ�WKDW�XVHUV�KDYH�D�ODUJH�*LYHQ�WKDW�XVHUV�KDYH�D�ODUJH�
LQIRUPDWLRQ�VSDFH��ZKDW�IDFLOLWLHV�IRU�LQIRUPDWLRQ�VSDFH��ZKDW�IDFLOLWLHV�IRU�
QDYLJDWLQJ�DURXQG�WKDW�VSDFH�VKRXOG�QDYLJDWLQJ�DURXQG�WKDW�VSDFH�VKRXOG�
EH�SURYLGHG"EH�SURYLGHG"

�� 'LUHFW�PDQLSXODWLRQ�LQWHUIDFHV�FDQ�EH�'LUHFW�PDQLSXODWLRQ�LQWHUIDFHV�FDQ�EH�
FRPSOH[�WR�SURJUDP�DQG�PDNH�KHDY\�FRPSOH[�WR�SURJUDP�DQG�PDNH�KHDY\�
GHPDQGV�RQ�WKH�FRPSXWHU�V\VWHPGHPDQGV�RQ�WKH�FRPSXWHU�V\VWHP

170HQX�V\VWHPV0HQX�V\VWHPV
�� 8VHUV�PDNH�D�VHOHFWLRQ�IURP�D�OLVW�RI�8VHUV�PDNH�D�VHOHFWLRQ�IURP�D�OLVW�RI�
SRVVLELOLWLHV�SUHVHQWHG�WR�WKHP�E\�SRVVLELOLWLHV�SUHVHQWHG�WR�WKHP�E\�
WKH�V\VWHPWKH�V\VWHP

�� 7KH�VHOHFWLRQ�PD\�EH�PDGH�E\�7KH�VHOHFWLRQ�PD\�EH�PDGH�E\�
SRLQWLQJ�DQG�FOLFNLQJ�ZLWK�D�PRXVH��SRLQWLQJ�DQG�FOLFNLQJ�ZLWK�D�PRXVH��
XVLQJ�FXUVRU�NH\V�RU�E\�W\SLQJ�WKH�XVLQJ�FXUVRU�NH\V�RU�E\�W\SLQJ�WKH�
QDPH�RI�WKH�VHOHFWLRQQDPH�RI�WKH�VHOHFWLRQ

�� 0D\�PDNH�XVH�RI�VLPSOH0D\�PDNH�XVH�RI�VLPSOH��WRWR��XVH�XVH�
WHUPLQDOV�VXFK�DV�WRXFKWHUPLQDOV�VXFK�DV�WRXFK��VFUHHQVVFUHHQV

18$GYDQWDJHV�RI�PHQX�V\VWHPV$GYDQWDJHV�RI�PHQX�V\VWHPV
�� 8VHUV�QHHG�QRW�UHPHPEHU�FRPPDQG�8VHUV�QHHG�QRW�UHPHPEHU�FRPPDQG�
QDPHV�DV�WKH\�DUH�DOZD\V�SUHVHQWHG�QDPHV�DV�WKH\�DUH�DOZD\V�SUHVHQWHG�
ZLWK�D�OLVW�RI�YDOLG�FRPPDQGVZLWK�D�OLVW�RI�YDOLG�FRPPDQGV

�� 7\SLQJ�HIIRUW�LV�PLQLPDO7\SLQJ�HIIRUW�LV�PLQLPDO
�� 8VHU�HUURUV�DUH�WUDSSHG�E\�WKH�8VHU�HUURUV�DUH�WUDSSHG�E\�WKH�
LQWHUIDFHLQWHUIDFH

�� &RQWH[W&RQWH[W��GHSHQGHQW�KHOS�FDQ�EH�GHSHQGHQW�KHOS�FDQ�EH�
SURYLGHG��7KH�XVHUSURYLGHG��7KH�XVHU··V�FRQWH[W�LV�V�FRQWH[W�LV�
LQGLFDWHG�E\�WKH�FXUUHQW�PHQX�LQGLFDWHG�E\�WKH�FXUUHQW�PHQX�
VHOHFWLRQVHOHFWLRQ
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193UREOHPV�ZLWK�PHQX�V\VWHPV3UREOHPV�ZLWK�PHQX�V\VWHPV
�� $FWLRQV�WKDW�LQYROYH�ORJLFDO�$FWLRQV�WKDW�LQYROYH�ORJLFDO�
FRQMXQFWLRQ��DQG��RU�GLVMXQFWLRQ��RU��FRQMXQFWLRQ��DQG��RU�GLVMXQFWLRQ��RU��
DUH�DZNZDUG�WR�UHSUHVHQWDUH�DZNZDUG�WR�UHSUHVHQW

�� 0HQX�V\VWHPV�DUH�EHVW�VXLWHG�WR�0HQX�V\VWHPV�DUH�EHVW�VXLWHG�WR�
SUHVHQWLQJ�D�VPDOO�QXPEHU�RI�FKRLFHV��SUHVHQWLQJ�D�VPDOO�QXPEHU�RI�FKRLFHV��
,I�WKHUH�DUH�PDQ\�FKRLFHV��VRPH�PHQX�,I�WKHUH�DUH�PDQ\�FKRLFHV��VRPH�PHQX�
VWUXFWXULQJ�IDFLOLW\�PXVW�EH�XVHGVWUXFWXULQJ�IDFLOLW\�PXVW�EH�XVHG

�� ([SHULHQFHG�XVHUV�ILQG�PHQXV�VORZHU�([SHULHQFHG�XVHUV�ILQG�PHQXV�VORZHU�
WKDQ�FRPPDQG�ODQJXDJHWKDQ�FRPPDQG�ODQJXDJH

20&RPPDQG�LQWHUIDFHV&RPPDQG�LQWHUIDFHV
�� 8VHU�W\SHV�FRPPDQGV�WR�JLYH�8VHU�W\SHV�FRPPDQGV�WR�JLYH�LQVWUXFWLRQV�WR�WKH�V\VWHP�H�J��81,;LQVWUXFWLRQV�WR�WKH�V\VWHP�H�J��81,;
�� 0D\�EH�LPSOHPHQWHG�XVLQJ�FKHDS�0D\�EH�LPSOHPHQWHG�XVLQJ�FKHDS�WHUPLQDOV�WHUPLQDOV�
�� (DV\�WR�SURFHVV�XVLQJ�FRPSLOHU�(DV\�WR�SURFHVV�XVLQJ�FRPSLOHU�WHFKQLTXHVWHFKQLTXHV
�� &RPPDQGV�RI�DUELWUDU\�FRPSOH[LW\�&RPPDQGV�RI�DUELWUDU\�FRPSOH[LW\�FDQ�EH�FUHDWHG�E\�FRPPDQG�FDQ�EH�FUHDWHG�E\�FRPPDQG�FRPELQDWLRQFRPELQDWLRQ
�� &RQFLVH�LQWHUIDFHV�UHTXLULQJ�PLQLPDO�&RQFLVH�LQWHUIDFHV�UHTXLULQJ�PLQLPDO�W\SLQJ�FDQ�EH�FUHDWHGW\SLQJ�FDQ�EH�FUHDWHG

21&RPPDQG�LQWHUIDFHV�SUREOHPV&RPPDQG�LQWHUIDFHV�SUREOHPV
�� 8VHUV�KDYH�WR�OHDUQ�DQG�UHPHPEHU�D�8VHUV�KDYH�WR�OHDUQ�DQG�UHPHPEHU�D�
FRPPDQG�ODQJXDJH��&RPPDQG�FRPPDQG�ODQJXDJH��&RPPDQG�
LQWHUIDFHV�DUH�WKHUHIRUH�XQVXLWDEOH�LQWHUIDFHV�DUH�WKHUHIRUH�XQVXLWDEOH�
IRU�RFFDVLRQDO�XVHUVIRU�RFFDVLRQDO�XVHUV

�� 8VHUV�PDNH�HUURUV�LQ�FRPPDQGV��$Q�8VHUV�PDNH�HUURUV�LQ�FRPPDQGV��$Q�
HUURU�GHWHFWLRQ�DQG�UHFRYHU\�V\VWHP�HUURU�GHWHFWLRQ�DQG�UHFRYHU\�V\VWHP�
LV�UHTXLUHGLV�UHTXLUHG

�� 6\VWHP�LQWHUDFWLRQ�LV�WKURXJK�D�6\VWHP�LQWHUDFWLRQ�LV�WKURXJK�D�
NH\ERDUG�VR�W\SLQJ�DELOLW\�LV�UHTXLUHGNH\ERDUG�VR�W\SLQJ�DELOLW\�LV�UHTXLUHG

22&RPPDQG�ODQJXDJHV&RPPDQG�ODQJXDJHV
�� 2IWHQ�SUHIHUUHG�E\�H[SHULHQFHG�2IWHQ�SUHIHUUHG�E\�H[SHULHQFHG�
XVHUV�EHFDXVH�WKH\�DOORZ�IRU�IDVWHU�XVHUV�EHFDXVH�WKH\�DOORZ�IRU�IDVWHU�
LQWHUDFWLRQ�ZLWK�WKH�V\VWHPLQWHUDFWLRQ�ZLWK�WKH�V\VWHP

�� 1RW�VXLWDEOH�IRU�FDVXDO�RU�1RW�VXLWDEOH�IRU�FDVXDO�RU�
LQH[SHULHQFHG�XVHUVLQH[SHULHQFHG�XVHUV

�� 0D\�EH�SURYLGHG�DV�DQ�DOWHUQDWLYH�WR�0D\�EH�SURYLGHG�DV�DQ�DOWHUQDWLYH�WR�
PHQX�FRPPDQGV��NH\ERDUG�VKRUWFXWV���PHQX�FRPPDQGV��NH\ERDUG�VKRUWFXWV���
,Q�VRPH�FDVHV��D�FRPPDQG�ODQJXDJH�,Q�VRPH�FDVHV��D�FRPPDQG�ODQJXDJH�
LQWHUIDFH�DQG�D�PHQXLQWHUIDFH�DQG�D�PHQX��EDVHG�LQWHUIDFH�EDVHG�LQWHUIDFH�
DUH�VXSSRUWHG�DW�WKH�VDPH�WLPHDUH�VXSSRUWHG�DW�WKH�VDPH�WLPH

231DWXUDO�ODQJXDJH�LQWHUIDFHV1DWXUDO�ODQJXDJH�LQWHUIDFHV
�� 7KH�XVHU�W\SHV�D�FRPPDQG�LQ�D�7KH�XVHU�W\SHV�D�FRPPDQG�LQ�D�QDWXUDO�ODQJXDJH��*HQHUDOO\��WKH�QDWXUDO�ODQJXDJH��*HQHUDOO\��WKH�YRFDEXODU\�LV�OLPLWHG�DQG�WKHVH�YRFDEXODU\�LV�OLPLWHG�DQG�WKHVH�V\VWHPV�DUH�FRQILQHG�WR�VSHFLILF�V\VWHPV�DUH�FRQILQHG�WR�VSHFLILF�DSSOLFDWLRQ�GRPDLQV��H�J��WLPHWDEOH�DSSOLFDWLRQ�GRPDLQV��H�J��WLPHWDEOH�HQTXLULHV�HQTXLULHV�
�� 1/�SURFHVVLQJ�WHFKQRORJ\�LV�QRZ�JRRG�1/�SURFHVVLQJ�WHFKQRORJ\�LV�QRZ�JRRG�HQRXJK�WR�PDNH�WKHVH�LQWHUIDFHV�HQRXJK�WR�PDNH�WKHVH�LQWHUIDFHV�HIIHFWLYH�IRU�FDVXDO�XVHUV�EXW�HIIHFWLYH�IRU�FDVXDO�XVHUV�EXW�H[SHULHQFHG�XVHUV�ILQG�WKDW�WKH\�H[SHULHQFHG�XVHUV�ILQG�WKDW�WKH\�UHTXLUH�WRR�PXFK�W\SLQJUHTXLUH�WRR�PXFK�W\SLQJ

240XOWLSOH�XVHU�LQWHUIDFHV0XOWLSOH�XVHU�LQWHUIDFHV

&RPPDQG�ODQJXDJH
LQWHUSUHWHU

&RPPDQG�ODQJXDJH
LQWHUSUHWHU

*8,
PDQDJHU
*8,

PDQDJHU

*UDSKLFDO�XVHU
LQWHUIDFH

*UDSKLFDO�XVHU
LQWHUIDFH

&RPPDQG�ODQJXDJH
LQWHUIDFH

&RPPDQG�ODQJXDJH
LQWHUIDFH

2SHUDWLQJ
V\VWHP

2SHUDWLQJ
V\VWHP
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25,QIRUPDWLRQ�SUHVHQWDWLRQ,QIRUPDWLRQ�SUHVHQWDWLRQ
�� ,QIRUPDWLRQ�SUHVHQWDWLRQ�LV�,QIRUPDWLRQ�SUHVHQWDWLRQ�LV�FRQFHUQHG�ZLWK�SUHVHQWLQJ�V\VWHP�FRQFHUQHG�ZLWK�SUHVHQWLQJ�V\VWHP�LQIRUPDWLRQ�WR�V\VWHP�XVHUVLQIRUPDWLRQ�WR�V\VWHP�XVHUV
�� 7KH�LQIRUPDWLRQ�PD\�EH�SUHVHQWHG�7KH�LQIRUPDWLRQ�PD\�EH�SUHVHQWHG�GLUHFWO\��H�J��WH[W�LQ�D�ZRUG�GLUHFWO\��H�J��WH[W�LQ�D�ZRUG�SURFHVVRU��RU�PD\�EH�WUDQVIRUPHG�LQ�SURFHVVRU��RU�PD\�EH�WUDQVIRUPHG�LQ�VRPH�ZD\�IRU�SUHVHQWDWLRQ��H�J��LQ�VRPH�ZD\�IRU�SUHVHQWDWLRQ��H�J��LQ�VRPH�JUDSKLFDO�IRUP�VRPH�JUDSKLFDO�IRUP�
�� 7KH�0RGHO7KH�0RGHO��9LHZ9LHZ��&RQWUROOHU�DSSURDFK�&RQWUROOHU�DSSURDFK�LV�D�ZD\�RI�VXSSRUWLQJ�PXOWLSOH�LV�D�ZD\�RI�VXSSRUWLQJ�PXOWLSOH�SUHVHQWDWLRQV�RI�GDWDSUHVHQWDWLRQV�RI�GDWD

26,QIRUPDWLRQ�SUHVHQWDWLRQ,QIRUPDWLRQ�SUHVHQWDWLRQ

,QIRUPDWLRQ�WR
EH�GLVSOD\HG

,QIRUPDWLRQ�WR
EH�GLVSOD\HG

3UHVHQWDWLRQ
VRIWZDUH

3UHVHQWDWLRQ
VRIWZDUH

'LVSOD\

270RGHO0RGHO��YLHZYLHZ��FRQWUROOHUFRQWUROOHU

&RQWUROOHU
6WDWH

&RQWUROOHU
6WDWH

&RQWUROOHU
0HWKRGV

&RQWUROOHU
0HWKRGV

9LHZ
6WDWH
9LHZ
6WDWH

9LHZ
0HWKRGV
9LHZ

0HWKRGV

0RGHO
6WDWH
0RGHO
6WDWH

0RGHO
0HWKRGV
0RGHO

0HWKRGV

8VHU
,QSXWV

0RGHO
HGLWV

0RGHO
TXHULHV

	
XSGDWHV

9LHZ�PRGLILFDWLRQ�PHVVDJHV

28,QIRUPDWLRQ�SUHVHQWDWLRQ,QIRUPDWLRQ�SUHVHQWDWLRQ
�� 6WDWLF�LQIRUPDWLRQ6WDWLF�LQIRUPDWLRQ

²² ,QLWLDOL]HG�DW�WKH�EHJLQQLQJ�RI�D�VHVVLRQ��,QLWLDOL]HG�DW�WKH�EHJLQQLQJ�RI�D�VHVVLRQ��
,W�GRHV�QRW�FKDQJH�GXULQJ�WKH�VHVVLRQ,W�GRHV�QRW�FKDQJH�GXULQJ�WKH�VHVVLRQ

�� '\QDPLF��LQIRUPDWLRQ'\QDPLF��LQIRUPDWLRQ
²² &KDQJHV�GXULQJ�D�VHVVLRQ�DQG�WKH�&KDQJHV�GXULQJ�D�VHVVLRQ�DQG�WKH�
FKDQJHV�PXVW�EH�FRPPXQLFDWHG�WR�WKH�FKDQJHV�PXVW�EH�FRPPXQLFDWHG�WR�WKH�
V\VWHP�XVHUV\VWHP�XVHU

�� %RWK�PD\�EH�HLWKHU�QXPHULF�RU�%RWK�PD\�EH�HLWKHU�QXPHULF�RU�
WH[WXDOWH[WXDO

29,QIRUPDWLRQ�GLVSOD\�IDFWRUV,QIRUPDWLRQ�GLVSOD\�IDFWRUV
�� ,V�WKH�XVHU�LQWHUHVWHG�LQ�SUHFLVH�,V�WKH�XVHU�LQWHUHVWHG�LQ�SUHFLVH�
LQIRUPDWLRQ�RU�GDWD�UHODWLRQVKLSV"LQIRUPDWLRQ�RU�GDWD�UHODWLRQVKLSV"

�� +RZ�TXLFNO\�GR�LQIRUPDWLRQ�YDOXHV�FKDQJH"�+RZ�TXLFNO\�GR�LQIRUPDWLRQ�YDOXHV�FKDQJH"�
0XVW�WKH�FKDQJH�EH�LQGLFDWHG�LPPHGLDWHO\"0XVW�WKH�FKDQJH�EH�LQGLFDWHG�LPPHGLDWHO\"

�� 0XVW�WKH�XVHU�WDNH�VRPH�DFWLRQ�LQ�UHVSRQVH�0XVW�WKH�XVHU�WDNH�VRPH�DFWLRQ�LQ�UHVSRQVH�
WR�D�FKDQJH"WR�D�FKDQJH"

�� ,V�WKHUH�D�GLUHFW�PDQLSXODWLRQ�LQWHUIDFH",V�WKHUH�D�GLUHFW�PDQLSXODWLRQ�LQWHUIDFH"
�� ,V�WKH�LQIRUPDWLRQ�WH[WXDO�RU�QXPHULF"�$UH�,V�WKH�LQIRUPDWLRQ�WH[WXDO�RU�QXPHULF"�$UH�
UHODWLYH�YDOXHV�LPSRUWDQW"UHODWLYH�YDOXHV�LPSRUWDQW"

30$OWHUQDWLYH�LQIRUPDWLRQ�$OWHUQDWLYH�LQIRUPDWLRQ�
SUHVHQWDWLRQVSUHVHQWDWLRQV

0

1000

2000

3000

4000

Jan Feb Mar April May June

Jan
2842

Feb
2851

Mar
3164

April
2789

May
1273

June
2835
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31$QDORJ$QDORJ YV��GLJLWDO�SUHVHQWDWLRQYV��GLJLWDO�SUHVHQWDWLRQ
�� 'LJLWDO�SUHVHQWDWLRQ'LJLWDO�SUHVHQWDWLRQ

²² &RPSDFW�&RPSDFW��� WDNHV�XS�OLWWOH�VFUHHQ�VSDFHWDNHV�XS�OLWWOH�VFUHHQ�VSDFH
²² 3UHFLVH�YDOXHV�FDQ�EH�FRPPXQLFDWHG3UHFLVH�YDOXHV�FDQ�EH�FRPPXQLFDWHG

�� $QDORJ$QDORJ SUHVHQWDWLRQSUHVHQWDWLRQ
²² (DVLHU�WR�JHW�DQ�
DW�D�JODQFH
�LPSUHVVLRQ�(DVLHU�WR�JHW�DQ�
DW�D�JODQFH
�LPSUHVVLRQ�
RI�D�YDOXHRI�D�YDOXH

²² 3RVVLEOH�WR�VKRZ�UHODWLYH�YDOXHV3RVVLEOH�WR�VKRZ�UHODWLYH�YDOXHV
²² (DVLHU�WR�VHH�H[FHSWLRQDO�GDWD�YDOXHV(DVLHU�WR�VHH�H[FHSWLRQDO�GDWD�YDOXHV

32'\QDPLF�LQIRUPDWLRQ�GLVSOD\'\QDPLF�LQIRUPDWLRQ�GLVSOD\

1

3

4 2
0 10 20

Dial with needle Pie chart Thermometer Horizontal bar

33'LVSOD\LQJ�UHODWLYH�YDOXHV'LVSOD\LQJ�UHODWLYH�YDOXHV

0 100 200 300 400 0 25 50 75 100

Pressure Temperature

347H[W�KLJKOLJKWLQJ7H[W�KLJKOLJKWLQJ

The filename you have chosen has been
used. Please choose another name

Ch. 16 User interface design
!

OK Cancel

358VHU�GRFXPHQWDWLRQ8VHU�GRFXPHQWDWLRQ
�� $V�ZHOO�DV�RQ$V�ZHOO�DV�RQ��OLQH�LQIRUPDWLRQ��SDSHU�OLQH�LQIRUPDWLRQ��SDSHU�
GRFXPHQWDWLRQ�VKRXOG�EH�VXSSOLHG�GRFXPHQWDWLRQ�VKRXOG�EH�VXSSOLHG�
ZLWK�D�V\VWHPZLWK�D�V\VWHP

�� 'RFXPHQWDWLRQ�VKRXOG�EH�GHVLJQHG�'RFXPHQWDWLRQ�VKRXOG�EH�GHVLJQHG�
IRU�D�UDQJH�RI�XVHUV�IURP�IRU�D�UDQJH�RI�XVHUV�IURP�
LQH[SHULHQFHG�WR�H[SHULHQFHGLQH[SHULHQFHG�WR�H[SHULHQFHG

�� $V�ZHOO�DV�PDQXDOV��RWKHU�HDV\$V�ZHOO�DV�PDQXDOV��RWKHU�HDV\��WRWR��XVH�XVH�
GRFXPHQWDWLRQ�VXFK�DV�D�TXLFN�GRFXPHQWDWLRQ�VXFK�DV�D�TXLFN�
UHIHUHQFH�FDUG�PD\�EH�SURYLGHGUHIHUHQFH�FDUG�PD\�EH�SURYLGHG

36'RFXPHQW�W\SHV'RFXPHQW�W\SHV
�� )XQFWLRQDO�GHVFULSWLRQ)XQFWLRQDO�GHVFULSWLRQ

²² %ULHI�GHVFULSWLRQ�RI�ZKDW�WKH�V\VWHP�FDQ�GR%ULHI�GHVFULSWLRQ�RI�ZKDW�WKH�V\VWHP�FDQ�GR
�� ,QWURGXFWRU\�PDQXDO,QWURGXFWRU\�PDQXDO

²² 3UHVHQWV�DQ�LQIRUPDO�LQWURGXFWLRQ�WR�WKH�V\VWHP3UHVHQWV�DQ�LQIRUPDO�LQWURGXFWLRQ�WR�WKH�V\VWHP
�� 6\VWHP�UHIHUHQFH�PDQXDO6\VWHP�UHIHUHQFH�PDQXDO

²² 'HVFULEHV�DOO�V\VWHP�IDFLOLWLHV�LQ�GHWDLO'HVFULEHV�DOO�V\VWHP�IDFLOLWLHV�LQ�GHWDLO
�� 6\VWHP�LQVWDOODWLRQ�PDQXDO6\VWHP�LQVWDOODWLRQ�PDQXDO

²² 'HVFULEHV�KRZ�WR�LQVWDOO�WKH�V\VWHP'HVFULEHV�KRZ�WR�LQVWDOO�WKH�V\VWHP
�� 6\VWHP�DGPLQLVWUDWRU6\VWHP�DGPLQLVWUDWRU··V�PDQXDOV�PDQXDO

²² 'HVFULEHV�KRZ�WR�PDQDJH�WKH�V\VWHP�ZKHQ�LW�LV�'HVFULEHV�KRZ�WR�PDQDJH�WKH�V\VWHP�ZKHQ�LW�LV�
LQ�XVHLQ�XVH
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378VHU�LQWHUIDFH�HYDOXDWLRQ8VHU�LQWHUIDFH�HYDOXDWLRQ
�� 6RPH�HYDOXDWLRQ�RI�D�XVHU�LQWHUIDFH�6RPH�HYDOXDWLRQ�RI�D�XVHU�LQWHUIDFH�
GHVLJQ�VKRXOG�EH�FDUULHG�RXW�WR�DVVHVV�GHVLJQ�VKRXOG�EH�FDUULHG�RXW�WR�DVVHVV�
LWV�VXLWDELOLW\LWV�VXLWDELOLW\

�� )XOO�VFDOH�HYDOXDWLRQ�LV�YHU\�H[SHQVLYH�)XOO�VFDOH�HYDOXDWLRQ�LV�YHU\�H[SHQVLYH�
DQG�LPSUDFWLFDO�IRU�PRVW�V\VWHPVDQG�LPSUDFWLFDO�IRU�PRVW�V\VWHPV

�� ,GHDOO\��DQ�LQWHUIDFH�VKRXOG�EH�,GHDOO\��DQ�LQWHUIDFH�VKRXOG�EH�
HYDOXDWHG�DJDLQVW�D�XVDELOLW\�HYDOXDWHG�DJDLQVW�D�XVDELOLW\�
VSHFLILFDWLRQ��+RZHYHU��LW�LV�UDUH�IRU�VSHFLILFDWLRQ��+RZHYHU��LW�LV�UDUH�IRU�
VXFK�VSHFLILFDWLRQV�WR�EH�SURGXFHGVXFK�VSHFLILFDWLRQV�WR�EH�SURGXFHG

388VDELOLW\�DWWULEXWHV8VDELOLW\�DWWULEXWHV
$WWULEXWH� 'HVFULSWLRQ�

/HDUQDELOLW\� +RZ�ORQJ�GRHV�LW�WDNH�D�QHZ�XVHU�WR�EHFRPH�
SURGXFWLYH�ZLWK�WKH�V\VWHP"�

6SHHG�RI�
2SHUDWLRQ�

+RZ�ZHOO�GRHV�WKH�V\VWHP�UHVSRQVH�PDWFK�WKH�
XVHU·V�ZRUN�SUDFWLFH"�

5REXVWQHVV� +RZ�WROHUDQW�LV�WKH�V\VWHP�RI�XVHU�HUURU"�

5HFRYHUDELOLW\� +RZ�JRRG�LV�WKH�V\VWHP�DW�UHFRYHULQJ�IURP�XVHU�
HUURU"�

$GDSWDELOLW\� +RZ�FORVHO\�LV�WKH�V\VWHP�WLHG�WR�D�VLQJOH�PRGHO�
RI�ZRUN"�

�
 

396LPSOH�HYDOXDWLRQ�WHFKQLTXHV6LPSOH�HYDOXDWLRQ�WHFKQLTXHV
�� 4XHVWLRQQDLUHV�IRU�XVHU�IHHGEDFN4XHVWLRQQDLUHV�IRU�XVHU�IHHGEDFN
�� 9LGHR�UHFRUGLQJ�RI�V\VWHP�XVH�DQG�9LGHR�UHFRUGLQJ�RI�V\VWHP�XVH�DQG�
VXEVHTXHQW�WDSH�HYDOXDWLRQVXEVHTXHQW�WDSH�HYDOXDWLRQ

�� ,QVWUXPHQWDWLRQ�RI�FRGH�WR�FROOHFW�,QVWUXPHQWDWLRQ�RI�FRGH�WR�FROOHFW�
LQIRUPDWLRQ�DERXW�IDFLOLW\�XVH�DQG�LQIRUPDWLRQ�DERXW�IDFLOLW\�XVH�DQG�
XVHU�HUURUVXVHU�HUURUV

�� 7KH�SURYLVLRQ�IRU�RQ7KH�SURYLVLRQ�IRU�RQ��OLQH�XVHU�OLQH�XVHU�
IHHGEDFNIHHGEDFN


