Outline

» Background
GUI Design « Script languages for GUIs
* GUI design do’s & don’ts

Brian H. Toby
NIST Center for Neutron Research

Why use a GUI? Portable GUIs
GUI = Graphical User Inferface Windows only?
» A well-designed GUI speeds learning Support for Linux & Mac offers wider
— Opens software to occasional users & range of users & growth into parallel
novices processing

» Scaleable: offers power tools to experts

Portable GUI tools
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» Compiled (usually C++) packages

— FLTK (www.fltk.org)
— wxWidgets [nee wxWindows]
(www.wxwidgets.org)

* Virtual Machine
— Java
» Script languages
— Python + Tk, +wxWidgets, +GTK
+ GUI Builders: wiki.python.org/moin/GuiProgramming
— Tcl/Tk (www.icl.tk & comp.lang.tcl)
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Pros & cons of scripting

Pros Cons

+ Easy to code « Slower than

« Test small routines compiled code

« Extensible when * Debugging can be
speed is needed non-trivial

* Highly portable
» Add code at run time

IMHO 2: Where possible don’t
incorporate code into script
language, use external programs

When more extensive computations are
needed, one can pass information to
an external program, run it & read back
results
— More portable
— Easier to debug

— More than fast enough: overhead of write,
fork & read is usually trivial

1st vs. 2nd gen. output

K L MULT
0 1 2 -- 1 17.7176 5.00000

a2 a2 no E424 2 199240

1 1
set dgenl (x)
17.7129707 22.191597 28.5358257 29.7368317
34.8244629 35.8678513 37.4165802 41.6833496
42.5831184 45.2750664 47.2591591 48.9819603
}
set dgenl (h)
0 01 1-1 0 1-1 0 1-1 0
}
set dgenl (k) {
01 0 0 0 0 1 1 1 0 0 2
}
set dgenl(l) {
110 11 2112 2 21
}
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IMHO 1: GUIs do not need
tremendous speed

» GUIs interact with people, who cannot
tell the difference between a 10 usec

vs a 50 millisec screen paint

Example: Calling an external
program

CMPR EditCell replaced SGI GL program
MANDEX: animate powder diffraction line
positions

+ 1st draft: run FORTRAN program each time
slider is moved
— Fast enough

+ Final version: modify FORTRAN output for
direct parsing by interpreter
— Even faster!

Thoughts on GUI design



2nd Generation GUIs depend
on a visual short-hand

Dummy Histogram

* Analogy to physical things

1

— Push Buttons/Toggle buttons S=e |

— Notebook tabs

* Last operation in bottom corner . ...
— MS: Save/Cancel
— Motif: Apply/Accept/Cancel
_» GUIs often follow visual conventions

\_ /Users/toby/proj/ybafe/ FMMM.EXP (m

D-min
File Options Powder Xtal Graphs Results Calc Import/Export

Usable data limit:| 152 S

TOF-min
2-ThetaMa:

Crystallographic Information File (CIF)

Other Design Goals

» Screen space is valuable - don’t waste it

« A little bit of color helps guide the eye
» Too much color is confusing
— Keep contrast levels high (have pity on the
color blind)
* Try to use color consistently

Space Group: iED A e

Add | Cancel Import phase from: | Crystallographic Information File (CIF)

CIFEDIT: not simple but easy

X CIF Browser: file /Users,toby/Applications  pkgs ciftools/samples /NISI.cif
File Edit Windows Options
(] _data_NIS|_publ _refine_Is_number_parameters
B _data_NIS_overall
_computing_structure_refinement 33
“pd_proc_Is_prof_r_factor
_pd_proc_Is_prof_wr_factor
refine_Is_goodness_of_it_all
refine_Is_matrix_type
_refine_Is_number_parameters
refine_Is_number_restraints
refine_Is_shift‘su_max
_refine_ls_shift'su_mean
B foop_0 {pd._phase]
 _pd_phase_block_id

Show CIF Contents | QShow CIF Definiions Walidate CIF Mode: browse edit

File contents £

_refine_Is_shift'su_max 0.08
refine_Is_shifi'su_mean 0.00
_computing_structure_refinement  GSAS
refine_Is_number_parameters 33

X! CIF definitions
_refine_Is_number_parameters

The number of parameters refined in the least-squares

process. If possible this number should include some
refine_Is_goodness_of_fit_all 150 contribution from the restrained pararmeters. The restrained
refine_Is_number_restraints 0

parameters are distinct from the constrained parameters
twhere one or more parameters are linearly dependent on
fthe refined value of another). Least-squares restraints often
depend on geometry or energy considerations and this
makes their direct contribution o this number, and to the
goodness-of it calculation, difficul: to assess.
[cif_core_2.3.dic]

# Overall powder R-factors
_pd_proc_Is_prof_R_factor 00271

Open for Editing gotoling |1

Help

D-min

¢ Geographic prOXimity Usable data limit: 152 SON:X
helps Connect GUI 2-ThetaMa:
components

Background-

Function type 1 (6 terms) Edit Background

. Sepa rato rs (boxes’ Refine background Damping 0
I | ne S) k ee p S et S Of Diffractometer Constants
ItemS dIStlnCt Refine wave i wave|15331

Damping 0
Refine zero Zero 0,00210 ped
AbsorptioniRefiectivity Correction
[ X6) X add new histograi
Adding a new histogram Refine Abs/Refl. Damping 0 Edit Abs/Refl,
Datafile:  YBAFEO.GSA
Select bank AddNew | SetData Limits & | SetHistogram
iRERE Histogram | Excluded Regions | Use Flags
Parameter file; ¥ SAFEOINS
Select set
CW Neutron

GUI design:
Hall of Fame & Shame

Another of my “greatest hits”
EXPGUI

Users /toby/proj/ybafe/PMMMFMMM.EXP (modified)
File Options Powder Xtal Graphs Results Calc Import/Export

Help
expnam | expedt | genles | powpref | powplot | Istview | liveplot
LS Controls Phase | Histogram | Scaling | Profile | Constraints | MD Pref Orient | SH Pref Orien'))

Phase: 1|/ 2 Replace title:[from /Users/toby/proj/ybafe/FeOnly_Fmmm.cif
Add Magnetic 2 7.84824 b 7815368 | ¢ 23595463 Edit Refine Cell
Phase Only  « 90.0000 B8 90.0000 ¥ 90.0000 Cell | cell damping 0
* name type ref/damp fractional coordinates  Mult Occupancy Uiso

1¥ela FE+<3 X0 U0 0  0.000000 0.000000 0.000000 4 1.0000  0.01033
2 Felb FE+3 XD UO O  0.000000 0.000000 0.500000 4 1.0000  0.01033
3 Fe2a FEs3 XOUO 0  0.000000 0.000000 0.169428 8 1.0000  0.01033
4 FeZb FE43 XD UO O  0.000000 0.000000 0.330573 8 1.0000  0.01033

Set refinement options: atoms 1-4 Add New Atoms

Refinement Flags: I~ X U F Damping: X 0 | U 0 | F 0 Xform Atorns



Multi-step processes are

tough with GUls
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| don’t know how to make this

more intuitive

E X EXPGUI /Users/toby/proj/ybafe/PMMM.EXP
File Options Powder Xtal Graphs Results Calc Import/Export

Help

expnam | expect | genles | powpref | powplot | Istview | liveplot
LS Controls | Phase | Histogram | Scaling | Profile CGHSU'BWS‘MDPre(Onsm SH Pref Orient

# Phase| Atom(s)| Variable| Multiplier Atom(s) Variable Multiplier Delete

New Const Delete
Atomic Profile

| don’t know how to make this

more intuitive

[ X| EXPGUI /Users /toby/proj/ybafe/ PMMM.EXP
File Options Powder Xtal Graphs Results Calc ImportiExport

expnam | expedt | genles | powpref | powplot | Istview | liveplot

LS Controls | Phase | Histogram | Scaling | Profle  Constraints | MD Pref Qrient | SH Pref Orient

#| Phase| Atom(s)| \ X New Constraint plier Delete
Editing new constraint
Phase 1=
Y X e 1y
Ba 2 BA Ba 2 BA
Fela 3 FE Fela 3 FE
Felb 4 FE Felb 4 FE
At Fe2a 5 FE Fe2a 5 FE
OM(S) fezb 6 FE  FeZb 6 FE
0la 70 ola 70
ol 80 o 80
02 90 02 90
03 10 &3 100
Variable 2=
Multiplier [1.0
New Column
Help
New Constr Cancel . Delete
g ‘ Changes s
Atomic | Profle | [——J——==1 ]

Help

| don’t know how to make this

more intuitive

B X /Users/toby/proj/ybafe/FMMM.EXP (modified)
File Options Powder Xtal Graphs Results Calc Import/Export

Help

expnam | expedt | genles | powpref | powplot | Istview | liveplot
LS Controls  Phase | Histogram  Scaling | Profile Constraints | MD Pref Orient

Atomic | Profile

# Phase| Atom(s)| Variable| Multiplier Atom(s) Variable Multiplier Delete

1 edt| 1 36 UISO  x1.0000 4

2 edit 1 712 UISO  x1.0000 i

3 edit ‘ 1 6 Z x-1.0000 5 z % 1.0000 F)

4 edt| 1 78 Z  x1.0000 4
Delete

New Constraint

SH Pref Orienp|

more intuitive

i X EXPGUI /Users/toby/proj/ybafe/PMMM.EXP

File Options Powder Xtal Graphs Results Calc ImportiExport

| don’t know how to make this

Help

expnam | expedt | genles | powpref | powplot | Istview | liveplot
LS Controls | Phase | Histogram | Scaling | Profile Constraints | MD Pref Orient | SH Pref Orient

#| Phase| Atom(s) Variable| Multiplier Atom(s) Variable Multiplier Delete
X/ New Constraint
Editing new constraint

Phase 1=

Atom(s)

CoNnmawe
ccccommp~

Variable uIso —

Multiplier [1.0

New Column
New Const — Delete
ERRE Cancel |_Hel | =]

| Save | Changes

Atornic | Profile

| don’t know how to make this

more intuitive

E X EXPGUI /Users /toby/proj/ybafe/ PMMM.EXP
File Options Powder Xtal Graphs Results Calc ImportiExport
expnam | expedt | genles | powpref | powplot | Istview | liveplot
LS Controls | Phase | Histof ¥ New Constraint

Editing new constraint

ef Qrient

# Phase| | oo Delete

L

Atom(s) %
o’

counmnlun
coecfnE
7
&

Variable z
Multiplier [1.0 05 o5

__ New Column

Cancel
Save | Changes
Cancel e l Delete

New Constraint sae | &
anges

Help |

Atomic Profile | [ s

Help

Even worse

B | EXPGUI /Users /toby/proj /ybafe/PMMMFMMM.EXP
File Options Powder Xtal Graphs Results Calc Import/Export

Help

expnam | expedt | genles | powpref | powplot | Istview | liveplot

LS Controls  Phase | Histogram | Scaling | Profile
Atomic Profile |

delete

flag

profle 4 phase Histograms Multiplier

Add Constraint Delete |

Constraints | MD Pref Orient | SH Pref Orien)|




Even worse

X| EXPGUI /Users /toby/proj/ybafe/PMMMFMMM.EXP

File Options Powder Xtal Graphs Results Calc Import/Export

Help

expnam

expedt | genles | powpref | powplot | Istview | liveplot

LS Controls Phase  Histogram  Scaling Profile Constraints IMDPrel()rient

Atomic Profile L

X New Profile Constraint
Editing new profile constraint
Choose histogram type: -, TOF ~ Constant Wavelength ~ Energy Disp. Xcray
Choose profile function: *~ 1 2 . 3 . 4
Choose phase: 1+, 2
Choose profile terms to constrain:
I #1(GU)
I~ #2(GV)
I~ #3(GW)
I #4 (asym)
1 #5(F1)
| #6 (F2)

Continie | Cancel Help

Add Constraint Delete

SH Pref Orien')|

Even worse

X /Users/toby/proj/ybafe/PMMMFMMM.EXP (modified)

File Options Powder Xtal Graphs Results Calc Import/Export

Help

expnam

LS Controls  Phase | Histogram | Scaling | Profile Constraints 1MDPrEl0rient SH Pref Orien’)|

expedt | genles | powpref | powplot | Istview | lveplot

Atomic Profile |
profiely Phase Histograms Multiplier dﬁ:}"
#1(GU) 1 edt | Al ALL 1000
#2 (GV) 1 edit | AL ALL 1.000 A
¥ GW) 1 edt | au ALL 1000

Add Constraint Delete

Even worse

X EXPGUI /Users/toby/proj/ybafe/ PMMMFMMM.EXP
File Options Powder Xtal Graphs Results Calc Import/Export

Help

expnam | expedt | genles | powpref | powplot | Istview | liveplot
LS Controls  Phase | Histogram | Scaling | Profile Constraints | MD Pref Orient | SH Pref Orien')|

Atomic X! New constraint for term(s) 1-3
[Editing new constraint for term(s) 1 (GU), 2 (GV), 3 (GW)]
Histogram type: Constant Wavelength

(Choose his| Phase(s) 3 from Jueers Disp. Xray
Choose prof

1 ybfod ¥ba
Choosi

Choose pre
I~ #1(GU) [Histogram(s)
I #2(GV)
I~ #3(GW)
1 #4 (asyn|
_ #5(F1) | Mutiplier 1.0

| #6 (F2) New Column

Cor

Cancel Heb | e |
| Changes

Add Constraint Delete

Save

Conclusions

Script languages are great for portable GUI
design

Intuitive GUIs take considerable thought
Use conventional designs where possible
Multi-step procedures are tough to make
intuitive

— Tutorials help

Users really like GUIs



