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Uintah

* The Uintah software suite is a set of libraries and applications for
simulating and analyzing complex chemical and physical reactions.

* http://www.uintah.utah.edu/projects.html

* The Carbon-Capture Multidisciplinary
Simulation Center — exa-scale computing
with V&V/UQ to more rapidly deploy a new
technology for providing low cost, low
emission electric power generation
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Uintah

* The Uintah software suite is a set of libraries and applications for
simulating and analyzing complex chemical and physical reactions.

* http://www.uintah.utah.edu/projects.html

* Clean Energy from Fossil Fuels -
model various energy technologies
from traditional air-tired coal,
oxy-fired coal/natural gas, fluidized
bed coal combustion and coal
gasification to more exotic coal
technologies such as chemical
looping and under ground thermal
treatment




Vislt — libsim

* Description of Vislt's libsim by Brad Whitlock this afternoon.
* Allows connection between the application and Vislt
* Uses a middle layer to move application data to Vislt's VTK.

* Missing bits

. Beltter connection to the simulation variables and the runtime performance
values.

 Simulation variables are global to the simulation and can be of the following:
Time based (time step)

Mesh based (AMR)

Problem spec (initial values, solution order)
Operational (output and dump file frequency)
* Runtime analysis variables

* Runtime performance values (memory, /O, task time, mpi timimg)



Vislt — libsim

* Vislt's libsim provides for a custom Ul

* Can be setup by the application at run time.

e Qt based Ul

* Any Qt widgets may be used but Vislt must be able to handle the Signals and Slots.
* Line Edits, Checkbox, Combobox, etc.
* New addition —Tablebox
* Better support for other widgets.

* Custom Ul becomes an application specific dashboard



O @ Simulations

- u u Simulation = Uintah.coal on ash.chpc.utah.edu
I S I — I S I l I I 'Attribute ~ valee ]
Host ash2.wasatch.peaks

Name Uintah.coal

Date Wed Apr 20 12:54:15 2016

Num Proc... 4

path fuufs/chpc.utah.edu/common/home/u0059283/Uintah/trunk/build_ash_g...
comment OFC_Utah_SUFCO

> SimU|ation Window uiFile uintah.ui
® Tabs are Common to a” SImUlatlonS Simulation status Stopped

Vislt status

® COntrOIS Tab Interrupt Clear cache Disconnect
* Commands are a unique to the application | WEIIEEN Messages _strip charts

Commands

* Time cycle ranging now enabled.

Activate Custom Ul . ..

Stop Step Run

. Message Tab - Save Checkpoint Unused
* Reporting messages that might otherwise go Terminate Abort

application or error log files.

Enable time cycle ranging
 Strip Charts Start 0
* Carry over from Vi libsim

* Will be re-worked forV2

Dismiss




Uintah.coal on ash.chpc.utah.edu

Simulation Info Runtime Info Misc

n
VI S ; I I l 'f I O m l ' I Time Info UPS Variables
]
Time Step 9 ' Variable Value

)

Max Time Step 100 1 Arches-CharOx-PreExp-Factor-02 145.00000:1

) 2 Arches-CharOx-Activation-Energy-... | 19970.000(
Time 0.007469

Max Time 100.000000

* Simulation dashboard | o
L T|me infO Delta T Next 0.000460

Delta T Min 0.000000

. OUtpUt pa ra mete rS Delta T Max 0.001000
* Grid information T o

Elapsed Time 7100633
= U P S Va ri d b | es Max Wall Time  0.000000

* (Uintah Problem Specification) R

Variable Value

1 outputTimes... | 1.000000

2 checkpointin... | 0.009000

Grid Information

Level Refinement Ratio Patches Cells Mean Velumi

24000 3000.000000 |0.612000




Uintah.coal on ash.chpc.utah.edu

Simulation Info Runtime Info Misc

n
VI S ; I I ‘ l 'f I O m l ' I Time Info UPS Variables
Time Step 9 ' Variable Value

)

Max Time Step 100 1 Arches-CharOx-PreExp-Factor-02 145.00000:1

) 2 Arches-CharOx-Activation-Energy-... | 19970.000(
Time 0.007469

Max Time 100.000000

* Simulation dashboard "
* Individual vs table variables. DeftaTNext 0000460

e . : . Delta T Min 0.000000
* Individual variables require their own R
callback methods. Delta T Factor  0,300000

 Tables can be modified on the fly Clapsed Tme 7100623
(i.e. as the simulation runs variables can Max Wall Time 0.000000
be added or removed) Queutnenat

Variable Value

1 outputTimes... | 1.000000

2 checkpointin... | 0.009000

* Variables are directly linked to the
application or via access methods.

Level Refinement Ratio Patches Cells Mean Velumi

* Can do computational steering ._ . - 2000000000 | 0612000




Vislt — Custom Ul

Time Info
Time Step

Max Time Step

Uintah.coal on ash.chpc.utah.edu

Simulation Info Runtime Info Misc

UPS Variables

9 Variable

100 1 Arches-CharOx-PreExp-Factor-02

2 Arches-CharOx-Activation-Energy-...

Value
145.00000:!
19970.000t

Time 0.007469

Max Time 100.000000

* Tables with generic variables uses a
very lightweight structure to
communicate between the
application and libsim:

struct interactiveVar §

Delta T 0.000447
Delta T Next 0.000460
Delta T Min 0.000000
Delta T Max 0.001000

Delta T Factor 0.300000

Elapsed Time 7100633
Max Wall Time 0.000000
std::string name;

Output Intervals

TypeDescription::Type type;
int* lvalue;
double* Dvalue;

Variable

1 outputTimes...

2 checkpointin...

Value
1.000000

0.009000

Vector* Vvalue;

bool modifiable; // If true the user may modify the value,
// otherwise it is read-only.

bool modified; //If true the variable was modified by the et Refinomont Ratio | Patches cale o Volum!
/[ user. 1 : 24000

bool recompile; //If true and the variable was modified force
/[ the task graph to be recompiled.

Grid Information

3000.000000 |0.612000

I




Uintah.coal on ash.chpc.utah.edu

u Simulation Info Runtime Info Misc
I S I — l ' S I O | I I Time Info UPS Variables
Time Step 9 ' iable

Value
Max Time Step 100 Arches-CharOx-PreExp-Factor-02 145.00000:!
\ctivation-Energy-... | 19970.000¢
Time 0.007469
- . Max Time 100.000000
* Application developer setups the

Delta T 0.000447

structure at startup and inspects the SN
structure before each time step

Delta T Max 0.001000

exe C U t i O n 5 Delta T Factor 0.300000

Elapsed Time 7100633

* Variable may require the task graph to [N
be recompiIEd_ Outputlnxer\fals

* Libsim callback is responsible e
updating pointer and modified flag.

* UPS Variables are generic across [l e e G e v
the application components.




Uintah.ice on ash.chpc.utah.edu

[ ] imulation Info Runtime Info Misc
V I I O m I Time Info UPS Variables
I
; I ( l , : ; t : U Time Step 13

Variable Value

Max Time Step 2147483646 1 ICE-OrderOf... |2

) 2 |CE-gravity 0.000000,0....
Time 0.061931

* Tables with analysis variables uses a [kt
very lightweight structure to e
communicate between the
application data archive and libsim: |

Delta T Factor 1.000000
Min/Max Variables

struct analysisVar § Elapsed Time 50517238 .
X . Variable Min Max
Og?ﬂgﬂg}rz?aebae?a|YSISType, Max Wall Time 0.000000 1 L-2/press.C.. |0.162543 1020823
* v : ; Output Intervals 2 L-2/temp C 0.591901 2.508347
VarLabel * reductionMinLabel; L-2/temp_C... 059190 5083
VarLabel * reductionMaxLabel; Variable value 3 L-2/vel CC/O | -0.166218,-0... | 0.953130,0....

}, 1 outputTimes... | 5.000000

2 checkpointTi... | 0.000000

* Not yet generic to all analysis tools.

* Grid information — Uses application [
grid information directly. AMR data | 000000 _ 000
Is shared. .

Grid Information




Uintah.coal on ash.chpc.utah.edu

[ ] Simulation Info  [RAFINIERIEE  Misc
I f I l ' f I O I I I Runtime Performance Stats
Variable Units Average Maxium %

1 TaskLocalCo... | seconds 0.009564 0.009797 2.375727
. | seconds 0.002064 0.003211 3 35.72874

seconds 0.062448 0.076563 3 18.43514/!

® RU ntl m e pe rfo rm a n Ce Va rl a b | e S . OutputFilelO seconds 0.124055 0.138990 10.74537!
p U Ses a | i g htwe i g ht te m p | ated m a p pe r OutputFi e.\O... MBytes/sec 1(?.896597 ﬂ..f801325 7.6663?6
SCIMemory... | MBytes 141.99 142.16 0.125331
Class that hO|dS: SCIMemory... | MBytes 141.99 142.16 0.125331
° The vVa riable (a enumerated key Value). MemoryUsed | MBytes 627.77 627.91 0.022016
= Th e Va | U e MemoryResi... | MBytes 141.99 142.16 0.125331
e The variable name.
* The variable units. . | .
Variable Units Average Maxium
[ ) Appllcatlon developer Sees a Std::map TotalReduce seconds 0.002064 0.003211
. - TotalSend seconds 0.005281 0.005422
) Insert methOd IS Over rldden' TotalRecv seconds 0.004284 0.004375
e Derived type a llows reductions for TotalTask  |seconds | 0.475698 | 0491133
ave rage Value and maXImal Value Wlth TotalReduce... | seconds 0.002064 0.003211

TotalSendM seconds 0.002310 0.002386

ra n k. vM seconds 0.000213 0.000247
* Mapper is shared with libsim.

Performance Stats




Uintah.ice on ash.chpc.utah.edu

V . I t C t l | I Simulation Info  Runtime Info |[IEe

Filename Uintah.ice Height 480 Width 640 Format | pNG d

o N I Ce to h ave fe at U re S : Simulation Intereaction

* Generate image frames automatically

* Stopping the execution at specific
time steps — useful for debugging emm T Emp eme emw

* Strips Charts e

Stop execution at the last time step




Vislt - Libsim U

* Strip Charts

 Carry over from Vi libsim
 Will be re-worked forV2
e More work to be done ...

O @ Simulations

Simulation = Uintah.ice on ash.chpc.utah.edu

Attribute Value
Host ashl.wasatch.peaks
Name Uintah.ice
Date Thu Apr 2110:29:01 2016
Num Proc... 4
path fuufs/chpc.utah.edu/common/home/u0059283/Uintah/trunk/build_ash_g...
comment 2D shock tube with 2 levels of refinement
uiFile uintah.ui

Simulation status Running

Vislt status

Interrupt Clear cache Disconnect

Controls  Messages |l il

w StripChart1  StripChart_2  StripChart_.3  StripChart_4

0

Strip Chart Information and Controls
Limit Bounds Extrema Current
Min -1.79769e+308 Min 0.002651 Data 0.009793

Max 1.79769e+308 Max 0.009835 Cycle 36

Enable Limits

Reset Zoom in Zoom out

Dismiss




Vislt — Uintah Marriage

* Lightweight wrappers are key

* Structures and methods that are on the application side and used by the
application are preferred.

* QtTable very generic but not exactly the best Ul.



Visualization of runtime performance
values — processor based.

@ Visit211.0 File Controls Options Windows
o0 e Visit 2.11.0
Global

Active window 8 Auto apply

Sources
e N -]
&5 g

Open Close Reopen

Active source | 001461256141Uintah.ice.sim2

Time

«l <

Plots.

oz L 5

Addy Operators, - Delete  Hide/Show  Draw Variables,

DilatedCellsRegrid 1
p"’cesswm me/SCiMemoryMaxUsed DilatedCellsStability

Pseudocolor gamma
operators
press_CC

Plot Attributes  Operator Attributes  Help

il 0o 8 B8 Kk O 6 & i gl a ) (2 )
- NN R A SO TR I IS

DB: 001461256141.Uintah.ice.sim?2
Cycle: 37  Time:0.185297

Pseudocolor
Var: processor/runtime/SCIMemoryMaxUsed
MB

es
5.448e+08
—5.421e+08
| —5.304e408
— 5.367e+08

5.340e+08
i 5.448e+08
5.340e+08

>
>
>
>
>
»

[ “processor >

- rhoCC
Apply to © active window ally  SPVOLCC

specific_heat

pply operators to all plots temp_CC
Apply subset selections to all plots. vel CC
vol_frac_CC

v
Compilation
LoadBalancer
MemoryResident
MemoryUsed
OutputFilelO
OutputFilelORate
Regridding
RegriddingCompilation
RegriddingCopyData
SCIMemoryHighwater
SCIMemoryMaxUsed
SCIMemoryUsed
TaskExec
TaskGlobalComm
TaskLocalComm
TaskWaitComm
TaskWaitThread

>
>
>
>
>
>

user: allen

Thu Apr 21 14:31:15 2016
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Window 1
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user: allen
Fri Apr 22 14:24:29 2016




* Documentation for application developers:
* http://uintah-build.sci.utah.edu/trac/wiki/VisitUintahInSitu



