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Calibrate with Confidence in the Cloud

1. 2. 3.
Zip all PEST Upload your zip Choose number
and model files file to PEST.cloud of agents and deploy!



1. ZIP

Ensure all PEST and model

files are in the same folder
(and any dependencies)

Run PEST v.14 with new /hp
switch — this executes and saves
information about the base
model so it does not need to be
repeated in the cloud

ZIP all the files in the folder

~ pAPESTCloud\S wiftcreekTestM odel\™.*

Name +Ext Size Date Altr
@ <DIR> 05/04/2017 15:42 -
[ swiftcreek bas 1172 1272972015 11:12 -a--
model bat 92 01/05/2016 03:56 -a--
[ swiftcreek chh 2845312 01/05/2017 18:55 -a--
[ swiftcreek chd 248 1272972015 11:12 -a--
[ ] pestitititt dao a 05/01/2017 16:13 -a--
[ ] pestitititt dap 8.000 05/01/2017 16:13 -a--
['|DRNCond dat 356 01/05/2017 18:54 -a--
[ flows dat 555 01/05/2017 18:55 -a--
[Ykh dat 1129231 12/29/2015 12:40 -a--
[ khL56 dat 315,980 01/05/2017 18:54 -a--
[1KhLT dat 163.760 12/29/2015 13:03 -a--
['|KhL8 dat 175,276 12/29/2015 13:04 -a--
k¥ dat 1129231 12/29/2015 12:40 -a--
[ k¥L56 dat 315,980 01/05/2017 18:54 -a--
pp dat 85,344 01/05/2017 18:54 -a--
[ | Final_Cells dbf 11,515,587 1273172015 03:20 -a--
[ FlowT argets dbf 981 10/20/2015 14:43 -a--
['|HeadT argets dbf 82674 12/29/2015 14:33 -a--
[ SpringHDS dbf 274 12/30/2015 10:23 -a--
[ swiftcreek ddn 297516 01/05/2017 18:55 -a--
[ swiftcreek disu 19.922.626 12/29/201513:10 -a--
[ calib01 drf 108,332 01/05/2017 18:54 -a--
[ ] swiftcieek drn 158,529 01/06/2017 18:54 -a--
E[calcFLOW2 exe 337,920 06/27/2013 16:59 -a--
[ JinterpHDS exe 837.120 07/10/2013 12:50 -a--
Tlpestchek exe 475648 03/16/2016 21:05 -a--
lspiRise exe 647680 12/30/201510:13 -a--
TIUSGs_1 exe 3.582 464 05/07/2015 13:09 -a--
[~ JwriteDRN exe 374784 12/30/2015 15:08 -a--
[ writeK_L56 exe 629,760 01/09/2015 13:25 -a--
[ swiftcreek hds 297516 01/05/2017 18:55 -a--
[ calib01 hp 4748 06/28/2016 08:10 -a--
[ Flows ing 247 06/27/2013 14:03 -a--
[Y]Heads ing 3126 01/05/2016 03:13 -a--
[] Springs ing 17 07/08/2013 22:18 -a--
[ calib01 jac 88.180 01/05/2017 18:54 -a--
[ calib01 jst 15,743 01/05/2017 18:18 -a--
[ swiftcreek Ipf 1.273 01/09/2015 13:42 -a--
B swiftcreek Ist 603,424 01/05/2017 18:55 -a--
[ calib01 mitt 281 01/05/2017 18:54 -a--
[ swiftcreek nam 629 01/05/2016 03:53 -a--
[ swiftcreek oc 155 12/16/2014 08:31 -a--
[ calib01 oft a 05/01/2017 16:13 -a--
[ Springs out 633 01/05/2017 18:55 -a--
[ Targets out 12,087 01/05/2017 18:55 -a--
[ calib01 par 6.096 01/05/2017 18:54 -a--
calib0l per a 05/01/2017 16:13 -a--
calib0l prf 4 05/01/2017 16:13 -a--
calib0l pst 25,852 02/10/2017 14:18 -a--
| swiftcreek rch 175,445 12/29/2015 13:06 -a--
rec 40,243 05/01/2017 16:13 -a--
e res 46750 01/05/2017 18:55 -a--
| calib0l mi 486 05/01/2017 16:13 -a--
[ calib01 rsd 3100 01/05/2017 18:54 -a--
st 565 05/01/2017 16:13 -a--
sen 45 05/01/2017 16:13 -a--
seo 21,996 01/05/2017 18:55 -a--
[ | Final_Cells shp 10,103,676 1273172015 03:20 -a--
[ FlowT argets shp 4 652 10/20/2015 14:43 -a--
['|HeadT argets shp 4,356 12/30/2015 10:23 -a--
[ SpringHDS shp 324 12/30/2015 10:23 -a--
[ | Final_Cells shx 534428 1273172015 03:20 -a--
[ FlowT argets shx z20 10/20/2015 14:43 -a--
['|HeadT argets shx 1316 12/30/2015 10:23 -a--
[ SpringHDS shx 164 12/30/2015 10:23 -a--
[ pest_hp shic 1124 05/01/2017 16:14 -a--
[ swiftcreek sms 278 03/18/2014 03:01 -a--
[ calib0l swd 43 05/01/2017 16:13 -a--
4 DRNCond tpl 363 1273172015 03:24 -a--
i pp tpl 86,351 01/05/2016 03:25 -a--

PEST.::

Be sure to run PESTCHEK!

EE CINDOWShsystem32hemd.exe

greater than the

pest.clou



2. Upload PEST::cloud

Horne PEST.cloud PEST_HP My PEST Cases ¢— by Account Contact Us After registering — go to IMy PEST Cases’
—

My PEST Casei  and choose ‘New’
M

You currently have no PEST cases uploaded.

@PEST case name Enter a name, a billing/project number,

| Enter unique name | <

®Biling code: 4 /% and choose your ZIP file
| Enter biling code |

OFile:

Choose File | Mo file chosen

pest.cloud



2. Upload PEST::cloud

Choose PST file from dropdown
" (from list of all PST files in ZIP file)

OFEST case name: OFEST control file: /
| tester0 | calib01 pstw
@5iling code: B @Uso o siarier e Verify PESTCHEK was run on local machine
[ 14086 | ¥ OFPESTCHEK was run <€— .
| OFRun whisperer on PEST completion prlor tO upload
OFile:

Choose File | SwificreekTesthodel zip

\ (Optionally) run new PEST Whisperer program,

which evaluates various PEST_HP output files and

Specifications:

PEST mods of operation:regularization and provides advice on what settings may result
Num_ber ofadjugt_a.hle parametgrs.?? . .
Maxirmurn sensitivity runs per iteration:316 in better performa nce neXt tl me

—— Upload your ZIP file and preferences to
PEST.cloud

pest.cloud



3. Deploy PEST:c1loud

PEST case details: tester01

Job ID: dJwIFF5C] Deploy
o ot After uploading your ZIP, you can choose

Expires: 2017-06-03 18:02:28 Delete < .
Dowrloadables  @packace to ‘Deploy’ or ‘Delete’ your file from the cloud

Click on "deploy” to gbtain a cost estimate, and to set limits on the cost. Then, when you are ready, you can initiate the PEST HF
INYErsion process.

Harme PEST. cloud FEST_HF My PEST Cases My Account Contact Us

Also, after uploading your ZIP, you can choose M
to ‘Deploy’ or ‘Delete’ at a later time by going —

to ‘My PEST Cases’ and clicking the ‘Details’

H This table records the status of aftmpleaded PEST cases.
link for that case S oo Name | Created |- Status.
dddwlFFSc]  testeddl 20M7-05-04 175803 not run ™ Details

pest.cloud



3. Deploy

Deploy PEST case: tester01

OMumber of adjustable parameters: Hourly rate per CPLU:
79 $0.35

Total estimated cost:

OMaximum sensitivity runs per iteration:
~$99 to $100

316

Oumber of iterations: O Costlimit:

PEST:cloud

Before deploying, PEST.cloud provides a cost
estimate to complete your PEST_HP case

You must provide an estimate of the number
_— of PEST_HP iterations (up to NOPTMAX) and
the model run time (in minutes)

Entera NOT-TO-EXCEED cost limit

(PEST.cloud will terminate once it reaches this limit)

Choose the number of cloud agents you

(8 | (100 A
Otlodel run time (minutes): Payment method:

[5 | | Visa ending in 0291 « |
Orumber of agents. o O Apply credits: (490,00
10 ~|

Otlemory option:

| Standard: ~3.5GE Ram/Core v |

Continue

Flease try to be as precise as possible with your estimated model run time. Your card will be pre-authorized for the amount in the "cost
limit" boe. If PEST runs for longer than this, PEST execution will be terminated. You can extend the time that PEST is allowed to run by
setting a higher limit in the "cost limit" box. Howeser if FEST finishes earlier than this, youwill only be charged for the compute time
you use. Youwill not be charged more than the figure in the "cost limit" bos.

would like to use

| — and ‘Continue’ when ready

pest.cloud



3. Deploy PEST:c1loud

Confirm deploy model: tester01

You are about to deploy case "tester01" using 111 CPUs Your card ending in 0291 will be pre-authorized in the amount of $100.00 It
will be charged once PEST HP has finished The amount charged will be equal or less than the amount pre-authorized . IFyou
underestimated the resources needed to calibrate your model, PEST _HF may be terminated before completion.

Doyou wish to continue?

! One additional node is allocated to communicate runs to agents.

Confirm — CO nflrm Deployment

pest.cloud



4. Execution PEST:cloud

Horne PEST.cloud FEST_HF My PEST Cases My Account Contact Us

Wiy PEST Cases: \

—— After deploying, you are taken to ‘My PEST Cases’

This table records the status of all uploaded PEST cases.

|___id____| Model Name | Created | Status | Action |
ddwlFFEC]  testedd? 2017-05-04 175303 deploy  Detalls

[

Harme PEST.cloud FEST_HF My PEST Cases My Account Contact Us

PEST case details: tester01

. . . Job I dJJwIFFSC]
Click the ‘Details’ link to get the status of your Stalus unching eiieet
deployment and to review or download PEST HP — | &wies 2017-06-03 18:02:28

ﬁles Downloadables: @package

Your job has been deployed. Please wait a moment while we prepare the servers with your files.

pest.cloud



4. Execution

Stop your calibration at any time
(only get charged for what you use) \

PEST case details: tester01

Job 1D

Status:

Expires:
Daownloadables:

Show Files

dddwlFFSe)

processing refresh

IV

2017-06-03 18:02:28

@package

Choose File v
Choose File

calib01 hp
calibo1 jst
calib01 .ofr
calib01 par
calib01 per,
calib01.p
calibo1.
calib01fec
calib0A rei
calibg1 res

alih01.se0
calib01.svd
stderr bd

Elapsed Time: 00:06:59
Target Actual
CPU Count: 11 10
CPU Time: O 5267 hr © 043hr
Cost © $10000 o %015
Add Funds: 0O add 4—
download
refresh download
hhkmidea [R==c]
hhkmides [-R-=c
hhkmdes [--R-c: ]
hhkmide? [R==c]
hhkmides R
hhkmden [--R-c: ]
hhkmidaa [:=R=c ]
hhkmid7l R
hhkmid72 [--R-c: ]
OFTIFISATION ITERATION MO. vl
todel calls so far ]
curremt regularisation weight factor - -]
current value of measurement objective function ¢ Se5.02
current value of regularisation objective function ! 3.799T9E-11

L
Review/download any PEST_HP output files
(including the Master console - STDOUT)

Mote: resulsrizstion objective funckion is not comparable between
iterations because of IREGAD] regularisation weights adjustmert.

starting phi for thiz iteration
contributian ta phi from abseruation group

W comtribution to phi Trom observation group

Contribution to phi from obseruation group
contributian ta phi from abseruation group
Contribution to pii from observation group
contribution to phi from obseruation group

65,52
“spring_ssc® @ BSA.EG
“hds_=ite” H 15,254
“hds_mtid " P 35424
“flow_site” @ 1.1537
‘regul end” ¢ 1.SME16E-13
“regul_hhk" @ 3.7ER33E-11

PEST:cloud

Track cost in real-time

Add funds at any time to
prevent pre-mature termination

pest.cloud



5. Completion

Horne FEST.cloud FEST_HF

PEST case details: tester01

Job 1D dJdowdFFSe
Status: complete
Expires: 2017-06-03 18:02:28

Downloadables: @package
Oresults

My PEST Cases

Delete

{u

fely Account

User Terminated:

Elapsed Time:

CPU Count
CPU Time:
Cost

Card Charged:
Credits Used:

Contact Us

true
00:04:07
Target
1

5267 hr
$100.00
true
false

Actual
10
O 0.69hr
0 $5.00
$5.00
$0.00

Upon PEST_HP completion, download ZIP
package with final PEST_HP output files

Permanently delete PEST case from cloud at any time
(be sure to download ‘Results’ first!)

PEST:cloud

pest.cloud



PEST_HP inversion engine

PEST_HP

PEST whisperer

Cost estimator




PEST_HP inversion engine

PEST_HP

Used by
PEST.cloud

PEST whisperer

Cost estimator

Or purchase for
your own use




Improvements over BEOPEST

Inversion algorithm tuned for highly parallelised environments
o0 Cloud
O Office networks
O High performance clusters

* Faster inversion

* Better accommodation of problematic model performance

PEST HP * |Improved run management
for mogel calibration | | * Functionality added for complex models with long run times

* (Calibration-independent parallelised model runs
e Comprehensive statistics
e Works with standard PEST support software

O Uncertainty analysis

O PLPROC

0O MFUSG support

O etc




PEST whisperer
(PWHISP_HP)

Reads files used and written by PEST_HP

O

O Run record file

O O O

O

Advises on performance of PEST_HP

Advises on how performance can be i

PEST control file

Residuals file
Sensitivity file
Parameter value file

Jacobian matrix file




Cost estimator
(PCOST_HP)

e Reads a PEST control file

e Estimates cost of PEST_HP run based on

O
O

O O O O

Cost per CPU

PEST’s mode of operation
(estimation/regularisation/pareto)

Number of adjustable parameters
Finite difference derivatives settings
Request (or not) for Broyden Jacobian update

User-specified termination criterion
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