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(== UI Challenges: Lots of Data

* A complex instrument can easily have thousands of
parameters
* Filtering
* But we get in trouble if we hide to much
« Some parameters are more important then others
* The importance of parameters may vary with the
use case of the instrument
* Cluttered Interfaces
* Online graphics
* Frequent updates are a problem
* Requirements for interaction
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“Information may be infinite, however... The
organization of information is finite as it can
only be organized by LATCH: Location,
Alphabet, Time, Category, or Hierarchy.”

Wurman, 1996
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=] Latch

* Location: example: instrument components
 Alphabet: alphabetical listings

* Time: generated data files

« Category: all motors, counters, slits, whatever
* Hierarchy: tree views



;1= Ul Challenges: Action!

* We also want to run procedures against the instrument
e counting, driving, and scanning
* The ones we always tend to forget:
 Alighment
« Experiment planning
* Flexibility in the use of the instrument
« Each instrument is unique
* [t must be easily possible to use the instrument in a
different way
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(Z={}» UI Challenges: Diverse User Community

* The Start/Stop user

 Different communities with different IT abilities
* The advanced user/instrument scientist
* Maintenance staff
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(= UI Challenges: Different Interfaces

* Interaction with humans

* A machine interface for computer clients
* NEW: workflow integration

* We need to program: batch processing



RRRRRRRRRRRRRRRRRRRR

(== UI Challenges: Platforms

 Desktops of various OS
 Linux
* OSX
* Windows (to my regret)
* Mobile
* Android
*10S
« Speech: chinese, swedish, Schwitzerdutsch, danish,
english, Klingon,...
* Watch
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(== Solution 1: the Command Line

File Connect User

l Connect l nl.-:mnnnm" Authorlze I conflgure ‘ Fult l

LOCAL LOCAL LOCAL

SICS Inpul/Culpul

Writing data file:

Jafsypsi.ch/project/singdev mksics/tmp/001/mosim2017n001364. dat ...
WARNING: Saving data for Linda Wuergehals, proposal ed-undefined-o0
ERNOR: variable temperaturc NOT found

NP som Counls Monilarl Monilor? Mani lar3 Time
q -0.300 5 15 25 Ele) 0.1
NP som Counls Monilarl Monilor? Rani lar3 Time
1 -0,200 5 15 2D 35 0.1
NP som Counts Monitorl MonitorZ fonitors3 lime
2 =0, 1600 ) 15 29 3% 0.1
NP som Counts Monitorl Monitorz2 Monitord 1ime
3 0.000 S 15 25 35 0.1
NP som Counts Monitorl Monitorz Monitor3d Time
4 0.100 5 15 25 35 0.1
NP som Counls Monilarl Monilor? Mani lar3 Time
5 0.200 5 15 25 i) 0.1
NP som Comnls Monilarl Monilor? Mani lar3 Time
6 0.300 5 15 2D 35 0.1
0K

command Histary
cscensomC.2 1001
c3czneoMmc .23 1
cscensomC..3 1
SICS Input

_ Eager Lo exacule commands

Le ]

el

1
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Lr—‘ """""" The Command Line

« Surprisingly popular even in the graphical 21st
century
* Why?
* Expressive
* Fast
* Needed anyway: batch processing
» Two stages in an experiment:
 Setup: knowledgable instrument scientist nearby
* Experiment: only few commands required
* |t can be improved:
« Can someone remember the legendary VMS help
system?
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(I )= Solution 2: Specialized Online Data Display
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(= Online Data Displays

* Interaction is asked for:
« ZOOming
« Changing plot characteristics: log, normal, color
schemes
* Projections

* An instrument usually has several plots on offer

* Scientists often ask for simple data analysis in this:
* Determining centers
e Fitting gaussians...
« Comparing with old data
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File Mountangum SKS$

Solution 3: Parameter Tree Displays

Help

DNa‘ﬂ\‘-'noow’ u‘ . m - Wl + @

Tree BatchEdtor Tel Graph Teminal Nexus
name Ivalue I
¥ experiment
title ® lyzH20 200
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* 500

= 500

*01

=]
. Oc
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ERROR: C
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ERROR: C
ERROR: Ir
ERROR: C
=]
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(= Parameter Tree Displays

» Good at organizing parameter space
 Caveat:

* not easy to organize commands
* no graphics
* you may get into deep hierarchies
* Bad at cross cutting concerns:
* Show me all motors?

* Show me all motors | am allowed to scan?
* Not the silver bullet either
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()= Shameless Advertising: Treepath Concept

* Invented between ANSTO and PSI
* Map commands and graphics data into the tree
 Use that tree as underlying model for the Ul

 GumTree Swiss Edition and GumTree ANSTO Edition
are built on top of this
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wHJ» More Shameless Advertising
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(== Solution 5: Dashboards

=l Moiunamgom S1CS —ulo
HeXns
vonmnao B 56 B W g @
Tiee Bater Eduer Tl Siaph Terrinal Mewus
Graph s Tergu e suickviz
g tic.e yrl 20 200
— <arrpl= MAIC slts =="Armr v=20mn do. s awal A -.'an‘.'.'liqui.':
fam sosac nCO
Tidoe
ciskspaz: 5o
LT
Fhase 2l3
temcerzture
ratio
1 U
TuCavew prevel 45000
mz lor Ungn

_ta;er to execute ccmmrards
eDisplays most important instrument parameters

eInstrument specific
«Configurable

20



PAUL SCHERRER INSTITUT

(Z=» Solution 6: Control Blocks
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(5]}j=» Control Blocks

* As far as | know: only seen at ISIS

« A list of blocks for showing and modifying parameters
* Configurable:
« List of Blocks

* Content of Blocks
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(== Solution 6: Graphical Instrument Views
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(== 3D Instrument Views

« Expensive to program

* Impresses managers and politicians
* IMHO:

* Doubt about usefulness
* ROI: Return On Investment?

* Does not solve the parameter storm issue
 No commands

24
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(2= Solution 7: Log and Alarm Viewers

 Often part of CLI interface
 But also separate, showing the instrument log

* Alarm Viewers: lifts potential problems out of the
log message storm
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Examples: medm

Solution 8: MEDM or CSS
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((» MEDM or CSS

* |s what you get when you leave the EPICS people
alone

* Interfaces ONLY to EPICS PV

* Succeeds at confusing users

* To be programmed for each instrument

* Changes require programming to accomplish
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(== Solution 9: Search

* When you used google you know how it works
* Has never been tried in the context of instruments

« Has been marketed for a while as the next big thing
in user interfaces
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(={}» Solution 10: Workflows

 Organise operation of instrument in workflows
* Much like a wizard with branches
 User is guided along these workflows
* Has never been tried in the context of instruments

29



PAUL SCHERRER INSTITUT

1

File haburmirammms Mols

I:J(-‘.v BT gwres i E1fentad

(-
FE CPA NS g aew wa WO
Samphe

R e -
Comex  Mewe - Qoverievs

0 Lemacaon see - &

[« PTG

(== Solution 11: Instrument Specific Ul

3

Vimm o were

Do

Cnracieras
e
s ] 1 —_—
| e e

UnomEe wwe 10

0 b e

WY (ORI WO L ¢
1 S A —
Svtend AL

i e

fomd
Sonr owe p

Pvmnd 4 Al =

- 23 [T

amn & cam N

Po. Vm

o Ll e g O 0 U DAS A
e -

v el e L L s

T .y

N AN N -

e

Ly
e v
M g
B Abm
e 1mc) e
[V A

sy A s

.i-\nn

: I
Wt



RRRRRRRRRRRRRRRRRRRR

(Z{J» Instrument Specific UI

» Bespoke Ul for a type of instrument
» Works for well standardized experimental procedures
* Limits you when doing non standard things

* Often reduces this limit by clutter

- Dagobert Duck funding required w
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(== Batch Editing 1: Text Editors

 Emacs, Vim, TextEdit, ...
 Users need to know syntax

* Should (MUST?) be accompanied by a simulation
mode at the instrument

» Otherwise your batch program dies 3 minutes after
you left for the weekend

* Good news: NICOS does simulation
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Logic
Loops
Math
Text
Liste
Color

Variablas
Funciicns

setl=xEato &)
repeat LN Mo em o
LA Hello Worid! 2

{ Coun: - I+ - I 1

-8 Count ~ 1

| .

T Batch Editing 2: Block Programming Language

Language: JavaScripl §

var Count;

Coual - 1;

while (Counk <= 3)
window.alare( "Hello Worldt®);
Court = Count + 1;

}
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(== Block Programming

* You select items from a toolbox
 Simple logic possible
* Only seen so far in NOMAD from ILL
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= Batch Editing 3: Spreadsheets
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(== Table Editing

 Primarily loved by SANS community

 Looking at the workflow from a higher level of
abstraction:

* Instrument scientist provides template
 User fills in the details

 Old user batch files are templates too!!
 ESS should manage them
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(== UI Challenges: Recapitulation

* Lots of diverse data

* Need for action

* Instrument control is programming
* Diverse user community

* Many platforms

* Timeline: 20-30 years
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(== Which UI pattern do we want?

* One of the shown ones?

* Monolith or separate components?

* Do we try search?

* What about a phone like screen with various apps?
* Has someone got a better idea?

* Your suggestion here...

* We need a process to decide this
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Lr—‘ """""" Which Technical Basis?

* We already considered WWW
* Do we wish to reconsider? Graphics can be an issue.
« Javascript on the client side is unavoidable
* Which of the ever increasing list of frameworks?
* How do we go about evaluating them?
 Backend
* If we already have to do javascript we could do node.js
* Else: python
* Which of the python WWW frameworks?
* How do we decide?

* Distribution of tasks between javascript client and backend
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== UX Design Process
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(z={}» UX Design Process?

* Do we follow some or all steps of a UX design process?
* IMHO: Recommended

« Saves money and time in the long run

» We still have the time to do it

1
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« Command Line Interface
* Online Data Display (Mantid?)
* Some text editor (emacs) for batch files
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= _

e Visibility Control, Meta data: How to display?
e Graphics is one the fields
e Block Programming for Batch Files
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(z={}» Discussion

* Which pattern do we want?

» Has anyone a better suggestion?

* How do we arrive at a decision?

 How do we decide on a technical basis?

* Do we intend to follow UX development methodology?

 BTW: How much screen real estate will there be at ESS
Instruments?
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