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Before we start

Look at your smartphone/tablet/laptop/PC - which
apps/applications do you

e enjoy using?

e even think about when you use them?

e use in spite of some awkwardness?

e think “why do I have to do that” about?

e use in preference to other (equivalent) software?
e is it Vintuitive”? what does that mean?
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Interface design is a huge topic

Some thoughts

e Is a gui even necessary?
e Identify your users
e Address the goals, not the tasks

e The computer should do the work, and the person
should do the thinking

e Avoid introducing excise
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Technical considerations

e Do we need a GUI?

e Choice of programming language

e Communication between GUI and application
e Who does the programming?
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Is a GUI even necessary?

e.g. typing

e xia2 /my/data/are/here

will process the images in the directory /my/data/are/here -
possibly easier than -

o8 xia2 image loader

Directory: |/Users/harry/test/camill x| @
[Jhg_001.marl600 T '*
[Ihg 002.mar1600 0

[1hg_003.mar1600 2 : ]
[)hg_004.mar1600 my/images/are/here
[)hg_005.mar1600
[)hg_006.mar1600
[Jhg_007.mar1600
[)hg_008.mar1600

[)hg_009.mar1600 1
[1hg_010.marl600 -
File name:
File type: |Image files (*.img,*.mar~| ( Cancel )

List with: |Names_increasing =]

| Selected files anly

MF A
EEanErE eI




Choice of language/toolkit

Can be almost irrelevant, but -
e obsolete toolkits are often very stable but
e may be inflexible
e may not be transportable
e js it available for (all) your intended platforms?
e QT (pyQT, Qt/C++...)?
e Tk (Tcl/Tk, tkinter...)
o wxWidgets
e Java
e Aqua, WIinAPI...
e today’s “flavour of the month” will be obsolete one day
e GUI design software is probably not a good answer

MRC | Medical Research Counci



Interaction with application

Choices

e GUI and application access the same variables -
essentially a monolithic application (ipmosfim)

e GUI writes commands and reads output file(s)
(ccp4i)

e GUI communicates more directly, e.g. via sockets
(iMosflm)

e e.g. Application writes html (via PHP, Perl, Javascript
etc.) to produce a web interface

Job for the interface programmer, not for the interface
designer (these may be the same person!)
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GUIs and applications

A GUI might be an afterthought, but is probably the way
most people use the application - so it is important

e a poor application will not be improved by adding a
GUI

It is best to separate
e GUI design
e Application programming

since they address different problems, but GUI designers
and application programmers should work together

Application programmers may have to modify their code
substantlally for the benefit of the GUI (particularly i/o).
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Application programming vs GUI design

An application programmer should know about

e the science and algorithms that they are
implementing - the tasks

e what input and output is important

A GUI designer needs to know
e about users
e absolutely nothing about the algorithms
e something about the science can be helpful
e which goals are important
e what input and output is important
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Who will use my GUI?

proportion of users

_———
— —

Basically three groups - - N
A y optimise for these

perpetual

: : experts
intermediates P

novices

experience
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Novices & experts

e Novices
e no-one wants to remain one
e they are intelligent but busy

e need to know how to operate the product, do not
need to know how it works

e will become intermediates if they continue using the
product

e EXxperts
e Influence novices disproportionately
e Are trusted by other users
e need access to “rarely used” functions

These are not typical users
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Intermediates

e Majority of users

e You want your novices to be in this group as soon as
possible

e They are not all the same -
e design for specific user types with specific needs

e if you try to please everyone equally, they will
probably all be dissatisfied
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Caveat venditor! You are not typical

You may be an expert in the use of your software - most
of your users are not

e some users will be experts, and some will be novices,
but you cannot design a GUI primarily for these groups

Find out about what your users do, how they work, etc etc
e ask them
e oObserve them using

e previous versions

e other software to achieve the same goal

Don't base your GUI on your needs/wants
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Goal directed design

Users are interested in goals, e.g.
e "I want to integrate these images”
e "I want to analyse the active site in this enzyme”

Applications programmers are interested in tasks, e.g.
e sort a list of values

e calculate an FFT

e minimise this value via the right target function

GUI designers need to bridge this gap
e the user sees the skin of the GUI (goals)
e the body of the GUI connects the goals with the tasks
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Human thinks, computer works

e.g. User chooses the images to process, then the

program

e reads & interprets all the image headers
o sets processing parameters accordingly
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Main windows

e Should be the first window to appear

e Because they are persistently visible, their appearance
should not be jarring

e relatively neutral appearance

e Navigation between the individual tasks should be
straightforward - “intuitive”

e Normal range of major actions

e Typical user is an intermediate

e Access to “"advanced” features should be fairly obvious
e Have “sovereign posture”
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X| MOSFLM version 7.0.7 (Unsupported Image Display)

[E[Edits allowed

||:||Select item

[@[322_1_003. image

Processing params
a : 0.0oo
b 0.oo
c 0.oo
alpha 0.on
heta 0.o0
gamma 0.0o
PsiX 0.0oo
Psi¥ 0.oo
Psik 0.oo
Mosaic 0.oo0
Divh 0,000
Divy 0,000
Lanbda 0.880
Distance: 220.00
Beam X 149, 66

T o 149 52
CCOMEGR 0.000
ROFF : 0.00
TOFF : 0.00
FSCAL 1.0000
Pick area: X: 11

Y 11

Int threshold: 20
Wector scale 1
Two theta 0.o0
Fesolution 0.on
*5POT SEARCH*
Threshold L.on
FEmin 1.95
Rmast 135.00
X offset 0.o0
T offset 0.on
Min X size Q.50
Max X size 10.00
Min ¥ size 0.50
Max ¥ size 10.00
Min no of pix [
X splitting 0.0o
T splitting 0.on
*BUTOINOEXTNG*
Min I/s1q(I): 20
Prompts
Update display:
after refinement
After integration
Timeout mode

i Min 0
Overlay [¥] on
Colowr [F]Elack on white

Main menu

Bead

image

Max 13593

Maq [7] =l

axl=473, ax2=1021

Contrast —]:I
[2s] [Zoon]

Find
Edit
Clear spots

gpots

spots

Select images

Autoindex

Egtimate mosaicity
Predict
Clear prediction i

Adqjust ..?xﬂﬁUhq

// /'f,r,a,-

Eefine cell

Integrate ./7”

Strategy

Keyword input SR
Find hkl _
Pick '
Meazure cell

Circles

Beam / mask areas L.

| Save/Exit | - R

(] |

Dutput
1528 1021

Pixmel X T
EC, YO mm 229.0 153. 2
Fesolution 2 EE
Indices 1] a 0

Intensity a
Sigma 1]
Spacing A 0.000
Average 4388.0

-’/"_-’L, _ -'.a#

Fms 0.o
Humber 1]
Zoomfactor 0
Circle resolution &

00 00 0.0 0.0
Phi 2.00 3.E50
Missets Thets3, T, 2

noo 000 0.00




8eoe

iMosflm Development Trunk (using Mosflm 7.1.0)
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Pop-ups, drop-downs & other transients

e Temporarily visible

e maybe less neutral appearance?

e Transient dialogues
e for advanced intermediates and experts

e support sovereign applications

e enhance functionality
e more complex options
e rarely used options
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"= ¢ New Window #EN
a- ~  New Tab ®BT |
c¢i [E 1 Openlocation... %L | (=
ar Open File... %0
ar: Verda Close Window  (-38W |
os’ Close Tab BW |
(=3
cl Save Page As... %S "
cl glides Save Fltame As...
an 1 Send Link...
1 Page Setup...
~ Print... H®P
sl Import...

we  Work Offline

L i b

Iools Filters  Windov

%] Color Balance...

| Hue-Saturation...

&5 Colorize...

€ Brightness—Contrast...
|| Threshold...

Levels...

Curves...

Posterize...

[| Desaturate...

[4 invert

Value Invert
Use GEGL

Auto
Components
Map

Info

yyYyYwyy

Colorify...

Color to Alpha...

Filter Pack...

Hot...

Maximum RCE...
Retinex...

Chromatic Aberration...

Spotfmdlng} Indexing ].

Search area
Minimum radius (mm}:
Maximum radius (mmy):

Spot discrimination
Threshold Vo(l):

eoe Processing options
" Sort Scalt
fit i {f and Merg
# Automatically find spots on entering Autoindexing
[¢] 0.00
O o.00
Vertical exclusion segment (mm): 2x [| 0.00
Horizontal exclusion segment (mm): 2x= 0.00
[¥ Automatic Resolution reduction
[¥ Automatic ice and powder ring exclusion
A 5.00
Background box orientation: Morth ~|
0.00

Background box offset (mm):
Minimum pixels per spot:

6

Spot size limits (=« median size):
Maximum:

Minimum:

Spot rms variation
Spot anisotropy

X:|@ 10.00 y:|® 10.00
x:|® 0.50 y:|l@ 0.50

Minimum spot separation

[ Fix separation
[¥ Spots "close"

Maximum peak separation within spots (mm):

Background determination

x[pg o000 y|Z  0.00

x:|® 0.00 y:|§ 0.00

I Local background determination
Max number of unresolved peaks:

30

Local background box size (pixels):

e 50 y: 50

(Close )




Avoid adding excise

Actions which are necessary to complete a task but do not
contribute directly to its progress e.g. the program

e encounters an error
e knows what the error is
e tells you what the error is
e knows how to fix it
e won't let you do anything else until the error is fixed
e still makes you push a button
FB Y Y Mosaicity not set

The mosaicity has not been set.
This will now be estimated.

(oK )
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More excise... 7 clicks to the main window

800

hal_harry> phenix

[x] hal

Phenix data directory: /lmb/home/harry/.phenix

Phenix develo

Paul Adams, Pa
Kreshna Gopal,
Tom loerger, Airl
David Richardso
Terwilliger, Peter]

Current citati

Adams PD, Afon
Grosse-Kunstle
Terwilliger TC, Z
macromoleculan

e NN

é\‘ You do not currently have any projects defined.

PHENIX n 8',-,‘ ~
traclk of i
structure
ID for the
and creat
the File m

N

Project 1D :

Project directory :

& Inappropriate value given for "Project directory":
ath dO""‘ nat moeict
P ' Yele

[\ Create project
|% Format error

[x| Create directory

The directory flImb/home/harry/test/phenix' does not exist;
would you like ta rreata it now?
Yela

% Welcome to PHENIX

Configuripgothe PHENIX GUI

Sequence file : [

Weld e Projects Utilities Help

e O K2 -

Add to group : [ None < - dialg Quit Preferences  Help Citations Coot
Switch to this projec A actons b ity
proj user

Set tutorial dat it
et up tutorial data...
v Pref show group: [AH groups

Projects

#| [ manage... |

view
Sett &) New project @)Settmgs

Al PHENIX home

o2& K P
o K 5
PyMOL KNG Other tools

Reflection tools
Model tools

Experimental phasing

D | Last modified

| Molecular replacement

. | # of jobs | R-free
O Don't shovg shem
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Model building

‘ Refinement
‘ Maps

‘ Ligands

‘ Validation

Utilities

Current directory: |/imb/homefharryftest/phenix

l Browse. ..

PHENIX version dev-1319

Project: phenix




Serious about GUI design...

| Caution -
e (Contains strong views

e Essential reading for the
serious interface designer

o It will tell you that your
current interface is probably
all wrong...

\’T*About Face

L The Essentials of Interaction Design

| ISBN 978-0-470-08411-3
e CDf‘r‘l;'-:=-|E-'te|‘:r-'-rhel+'»-'i:-ec_i and u;‘l;rnd curren t I y ~ € 3 5

Alan Cooper,

Robert Reimann, and David Cronin




or just want to learn a little?

A classic in the field of the
The Design of psychology of design

Everyday Things

ISBN 978-0-465-06710-7
currently ~€10

Donald A. Norman
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http://en.wikipedia.org/wiki/Special:BookSources/978-0-465-06710-7

In summary

e Is a gui even necessary?
e Identify your users
e Address the goals, not the tasks

e The computer should do the work, and the person
should do the thinking

e Avoid introducing excise
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