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Presentation Overview

= The top three things to know about usability
- The mental map
- The developer’s view
- The user’s view

« Some considerations of how engineers learn
- Timoshenko’s approach
- Why engineers may avoid the math department

= Sierra usability examples

- Sierra Ul’s past and present
- Where we are going with Sierra Ul next
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It’s All About the User’s Mental Map

= The primary goal of software usability is the
creation in the user’s mind of a mental map of
the application’s actual capabilities

- A good Ul creates an accurate map of what the
program can do, and how it works

- A bad Ul (or no Ul) fails to create this map, and forces
the user to learn by rote practice what the app does

- Both approaches can succeed or fail, but a good Ul
aids productivity, and that’s always a good idea

- Let’s look at some examples...
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Another Good Ul Example: iWeb

- Website development made easy via a good Ul

|d) Horiz Align
|d) Vert Align
|d) Sect Props
|d) Matl Props.
|d) Span Defn
4] Col Type

|d] Bent Defn

Simple view of
website content
architecture

d] supp Data
|d) Dead Load
[d) User Load
|d] LL Truck
|d] LL Lane

[d] LL Vehicle
|d] Thermal Load
|d] PS Path

|d) S Cable
|d) PS Frame
|d] Flex Reinf
|d] Shear Reinf
|d) Model View

d] Report View
aph Details
| CTBridge Menus
(2] Menu Overview

[d] Menu Details
|d) Bridge Menu

WYSIWYG
web content
development

|d) Control Menu
|d) Loads Menu
d] Tools Menu
|d) Help Menu
|d) Edit Menu
|d] File Menu
LT
|d| Window Menu
|d) CTBridge Theory
|4) CTBridge Blog

Web content
management

THE

CTBRIDGEHOME  ABOUT CTBRIDGE:

VIEW MENU

UTORIALS

CTBRIDGETHEORY  CTBRIDGE BLOG

THE VIEW MENU PERMITS ALTERNATIVE VIEWS OF THE BRIDGE DATA

The view menu provides for user control over how the information generated by CTBridge is
represented on the screen. This menu permits control of the model
graphically as data is input or modified (as in the Rgure below), and it also provides similar control

w, where the bridge

over the textbased report view format for evaluation of analysis and design results.

Graph view confrols permit the bridge engineer to plot graphs commonly used in practice, e.g.,
shear and moment diagrams, and like all CTBridge views, thess can be modifisd by the user fo
support a wide variety of workflow processes.
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The Developer’s View

« Developers know software capabilities firsthand

- Developers possess privileged inside information
about the application

- Developers don’t need a Ul to form an accurate mental
map of the software’s capabilities

- Developers know these capabilities directly, via access
to the source code
« In essence, developers know too much

- Developers need to be part of good Ul design (e.g.,
feasibility aspects), but not the only part
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The User’s View

« Users learn software capabilities via the Ul

- This knowledge of application capabilities may depend
almost entirely on the quality of the Ul

- This is why a good Ul is essential if an application is to
gain broad and accurate use

- The job of the Ul designer is to aid the user in learning
software capabilities through the Ul
» In essence, users know too little

- Thus good Ul design generally starts with the users
and works backward to the development process

- Architecture-first process is one example
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A Word About Engineering Education

- Engineers learn via templates and cases
- Learn series of concrete examples first (i.e., templates)
- After this series, deduce more abstract principles
- This approach is associated with Timoshenko
- Contrast with abstraction-first math education view

« Case studies are important aspect of usability

- These are often neglected in favor of Ul technology

- Best-practice is to include a coherent set of worked
examples that serve as templates for effective use

- Library of useful examples is an essential component
of helping analysts learn how to use our software
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Textual Ul Strengths and Weaknesses

« Two views of same simple problem

begin adagio procedure myProcedure

begin time control
begin time stepping block p@
start time = 0.0

begin parameters for adagio region myRegion

time increment = 0.1

end parameters for adagio region myRegion

end time stepping block p@
termination time = 1.15
end time control

begin adagio region myRegion
use finite element model mesh

begin contact definition contacts
skin all blocks = on
contact formulation type = dash
begin interaction defaults
friction model = sticky
general contact = on

self contact = off
constraint formulation = node_face
end

BEGIN CONSTANT FRICTION MODEL sticky
FRICTION COEFFICIENT = 0.3
END
end contact definition contacts

begin user output
node set = nodelist_2001 nodelist_2002

compute global y_reaction as sum of nodal reaction(2)

end user output

begin user output
node set = nodelist_2001

compute global y_reaction_2001 as sum of nodal reaction(2)

end user output

3-point bending test: not
obvious from textual input,
at least for the new user
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Sierra Editor — Current Capability

® 00 <SIERRA> - DART Workspace/Users/elhoffm/Desktop/Example Data/3_point_bend_test1/3_point_bend.i - SierraEditor (@)
oo ae Ry & 5w
. [i] ifsp-model.i |i'] *3_point_bend.i £3 [] gpm.txt [5 fetidp.txt = O || 5= outline % ® B kT =0
Hyperl I n ks to oo beai ) ) . ) » o ext_spring_ten - piecewise linear
egin tlme»stepplng block time_stepping_block » of pbx
start time = 1 -
Referenced begin parameters for adagio region adagio v ® Default
time increment - 0.05 ® Elastic
Entities end parameters for adagio region adagio v @ mat_l
end time stepping block time_stepping_block © Elastic
pe control v 7: displacement_y - piecewise linear
@ values
t v @ 3_point_bend_testl

Validation &
Error
Reporting

Automatic
Syntax
Completion

Contextual
Help

begin prescribed dis
node set = no i
component = y
function = displacement y
scale factor = 1.0

end [@) ACTIVE PERIODS -
[@) BLOCK -
bed [y COMPONENT -
[) COORDINATE SYSTEM -
ARIABLE -
CYLINDRICAL AXIS -
DIRECTION -
# % [& FUNCTION -
beg (@) INACTIVE PERIODS -

=) INCLUDE - INCLUDE ANOTHER TEXT EJ

end results output result:

BEGIN USER OUTPY

1

The interpretation of the geometry data stored in this
database. Optional. Defaults to Cartesian.

BEGIN HISTORY OUTPUT

DATABASE TYPE = exodusII
AT STEP 1 INCREMENT = 1

VARIABLE - GLOBAL y_reaction as y_reaction

END HISTORY OUTPUT

# *** (Contact section.

DATABASE NAME = y_reaction.h

begin contact definition contacts

enforcement = frictional

— <

(699 : 13] BEGIN PRESCRIBED DISPLACEMENT

code: raven

@ block_1 ( mat_l.
@ block_2 (mat_1)

@ block_3 (mat_1)
@ block_4 (mat_1)
@ block_5 ( pbx)
@ block_6 (mat_1)
¥ sfadagio procedure adagio_procedure
¥ © time control
¥ O time stepping block time_stepping_block
© parameters for adagio region adagio
¥ sfyadagio ( 3_point_bend_test1)
& prescribed displacement on nodelist_10011
o prescribed temperature

¥ Plot View | ) Model View -3_point_bend_testl &3

version: 4.18.3

i

Outline View

for
Navigation

Visual
Identification

of Geometry
& Boundary
Conditions
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® <SIERRA> - DART Workspace/Users/elhoffm/Desktop/Example Data/3_point_bend_test1/3_point_bend.i - SierraEditor (@D
B © @B BI% |y vy
E= Outline % ‘ # B3 Y Y = 0||[) ifsp-model.i ‘D *3_point_bend.i 53 | [] gpm.txt ‘ [5) fetidp.txt = B ||9, Model View -3_point_bend_testl 53 =g

Model Tree
Presentation

V¥ dgsierra 3_point_bend_testl

T

v O finite element models
¥ © 3_point_bend_testl
block_1 (mat_1)
block_2 (mat_1)
block_3 (mat_1)
block_4 ( mat_1)
block_5 ( pbx )
© block_6 ({ mat_1)
» |2 functions
»® geometry
v “?:j‘, materials
» @ Default
> © mat
» @ pbx
v Qprocedures
¥ {zadagio procedure adagio_procedul
v Q, regions
¥ {zadagio ( 3_point_bend_testl
boundary conditions
© fixed displacement
© fixed displacement

@

of the Input
Deck

®
®
®
®

Tree and Input
Deck Fully
Synchronized

Tree Based

friction coefficient = @

789 capture tolerance = 2e-5

790 tension release = 5 iterations = 4
791 normal tolerance = 4e-5

792 end interaction int5

788

end contact definition contacts
#
# - Block id 2 had name 2
797 begin fixed displacement
block = block 1
components = x y z
end fixed displacement
#
# - NodeSet id 1000 had name ns1000
begin fixed displacement
node set = nodelist_ 1000
components = X Z
end fixed displacement
#
# - NodeSet id 3 had name 3
begin fixed displacement

re

807

808
)

809

© fixed displacem & ) o

—

{gprescribed disp
@ prescribed tem)
© constraints
» O contact
O failure models
» @ initial conditions
» © loads
> 0 output

Content
Creation &

Editing

» @ solver
v O ti
¥ © time stepping block t|
Data En ry © parameters for ad;
= @ rigid bodies
Dlalogs }Osec!ions
v @ solvers

AUtomatica I Iy © feti equation solver fetidp
Generated from

Sierra XML

g 810 node set - nodelist 3
811 components = X Y Z
812 end fixed displacement
[ block = [ plock_1 B‘ )
[ surface = [ syrface_1 B‘
(7] rigid body =

J

remove block

components

. ®*X=_ =

(7] inactive periods

D -

active periods

@ nodeset = [ nodelist_1000 v

]

>

—_—
€OMEThis line command defines a node set on which the
‘ boundary condition is applied. \

( Cancel ) (—H
/)

<

#begin full tangent preconditioner

R3R # linear solver = fetidn #

S comi

se on
# Se

The o

)< »

xy- @ EHEHES ¢

2 XY plot View 52
0.00000
-0.00005

-0.00010
-0.00015
-0.00020
-0.00025
-0.00030
-0.00035
-0.00040
-0.00045
-0.00050
-0.00055
-0.00060
-0.00065
-0.00070
-0.00075

0.1

—— displacement_y




W)

-

Fully Visual
Based Model
Building

Integrated Job
Submission to
Remote HPC
Platforms

Power Users
Still Have
Access to

Input Decks

= Fully Integrated Sierra CAE Environment

<SIERRA> - DART Work

e/Users/elhoffm/D

1 IE

le Data/3_point_bend_test1/3_point_bend.i - SierraEditor (@)

0600

(=

K?'Y, J &

CRERON- TRk

A =)
v gl =3

5% Outline 82 ‘

—

B ifsp-mod
1-begin sierra 3_p

[+

£ Y = 8|9, Model View -3_point_bend_testl 53 ‘

5°

%

¥ <gsierra 3_point_bend_testl
v © finite element models

¥ © 3_point_bend_testl
© block_1 (mat_1)
© block_2 (mat_1)
© block_3 (mat_1)
© block_4 (mat_1)
© block_5 ( pbx)

© block_6 ( mat_1)

» |2 functions
> 0 geometry
> ‘Q?/ materials
v Q procedures

¥ dadagio procedure adagio_procedure
v Q regions
¥ dgadagio ( 3_point_bend_testl)
Vq,boundary conditions
© fixed displacement
© fixed displacement
© fixed displacement

g prescribed displacement on nodelist_10011

M

Y

© pres-eihad samancaricn
j\wfoiﬁ (@)
> o contadl ‘Edi.LQnﬁguralion and launch.

Select the code and machine for the job submission, then select an execution template. Set the parameters of the job submission
(input files, queue, number of nodes, job time, etc) under the Resources, Machine, and Execution Instructions tabs.

O failure
» @ initial ¢
» @ loads

Edit Configuration

S -

x - @EEES e TT0

» @ output || Name: '3 point_bend

v @ solver ‘*‘; Main} = Common

@ cont

» O solv

Vv © time control
¥ O time stepp

Code:

Queue:

Remote Directory:
# Function fg
begin definit
type = pie

begin valu Job Time:

Account:

Number Of Processors:

Adagio - Sandia Machines ¥
Machine: |glory - Sandia Machines ¥

Execution Template:

adagio-glory - Sandia Machines

{=|Resources

|| Machine

<4 Execution Instructions |

]

/gscratch2/S{username}

[ Clear remote directory prior to job submission

256 PPN: 16, Nodes: 16

Hours: | 12 Minutes: 0

FY115555

=

Seconds: 0

]

| O0* [2 : 4] BEGIN SIE|

(e




The Sierra Ul Next Steps

Harden prototype functions for broad
- All functions shown work now

use

- Some interesting new functions TBA soon!

Develop standard library of sample problems
- Develop and deploy DoD-centric templates
- Web presence is one current sticking point

Rapid progress since Fall TCG meeting
Need to develop appropriate Ul for UQ
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Questions and Comments




