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D360 Test Automation Tool

Background:
* Ongoing Certara internal effort around automated testing of D360

* UGM attendees requested help with upgrading to new versions,
specifically around testing

Strategy:

* Provide a mechanism for Certara and customers to more easily test
a new version of D360

Larger Strategy:

* Provide a extensible admin tool that supports bulk operations on
D360 objects
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D360 Test Automation Tool

* Testing Strategies
o The Test Automation Tool supports several types of testing.

o Start with the simpler testing approaches, and then build up to the more complex
testing.

e Smoke Testing
o Ensure that common operations work as expected.
o Useful for new deploys and configuration changes.
o Any errors are logged for later review.

* Functional Testing

o More complete testing, but tool eliminates the need for any manual operations,
other than visual inspection of results.

o Screenshots of the resulting datasets, can be easily reviewed.
o The complete dataset files can be opened and reviewed if needed.

* Regression Testing

o Detailed comparison of results against expected (or “master”) results, either from
another D360 server, or from an earlier run of the Test Automation Tool.

o Difference are logged by the tool.
o Requires precise queries and stable data in order to avoid false failures.
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D360 Test Automation Tool

Query List Filter Query List Operaters

& D360 Admin Automati%ool ' =n| Wl <
D360 Objects Load List... Add to List... || Delete Selected from List || Clear List
Qu ery L i St MName Type Path

\ Bar Chart - Hist Filter SN Query Tem... \W5.Personal.scott\Test Automation'\Bar Chart - Hist Filter SN | »
N Bar Chart - Lines and Trellis - Multiple X-axis data fields Query Tem... \W5.Personal.scott\ Test Automation'\Bar Chart - Lines and T... |E|
Compounds in screening queue or submitted Query Tem... \WS.Personal.scott\Test Automation\Compounds in screeni... |—

Discovery: HIV with Viewers Query Tem... \W5.Personal.scott\ Test Automation'\Discovery: HIV with Vie...
Drugs by Company Query Tem... \W5.Personal.scott' Test Automation\Drugs by Company S

) #0hbjects: 8 #Invalid: 0 #Filtered: 0 1
ACtI O n Sel eCtO r ™~ Perform Action on Selected Objects: |Execute Queries in D360 Client and Compare Results Run Lg ACtI O n CO n t r O I S

Action Details

Export Results: ?TempIate,QQuery,Shift-Copy,SQL,DBﬁO Dataset File (d360d),Excel, Comma-Separated Text (CSV),Screen Capture,‘u’iewe...é -

Standardize

Results
Eliminate unimportant
differences (e.g. data

Export Location: | C\Termp'\TestAutomation\dermost196'KBList

Action Detalils

Master Results: | C\Temp'\TestAutomation\demostl196'KBList\Master D
Preserve Results History Standardize Results

Preserve Results

History order)
- Result: -Analyze
Track result history by = 7
date and tlme BNEEH: Li d Trellis - Multiple X-axis data field St;tus SDEta“sf |
ar Chart - Lines and Trellis - Multiple X-axis data fields uccess  |Successful run o

Compounds in screening queue or submitted Success  |Successful run i An al yze ReS u It
Discovery: HIV with Viewers Success  |Successful run |=‘ -

Drugs by Compan Failure  |Differences in exported items: Viewerlmages |; H I Sto ry

l Running: 6 of 8 VieW resu ItS Of
multiple runs
over time

Action Results

Results of the Action on each
query in the list
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Use Case 1 — Smoke Testing the D360 Server

* In the simplest scenario, want to run hundreds of queries
(with minimal effort) and verify no anomolies.

* Only current "automated” option is Scheduled Queries
o Works, but not optimal

o Can be inconvenient to set up for 10’s/100’s of queries
o May require server restarts to restart the SQ’s
o Might interfere with users SQ’s

* DEMO
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Use Case 1 — Smoke Testing the D360 Server

D360 Objects | [€3) [Load List... | Save List... || Add to List... | Delete Selected from List || Clear List
Mame Type Path

Bar Chart - Lines and Trellis - Multiple X-axis data fields Query Tem... \W5.Personal.scotth Test Automation’\Bar Chart - Lines and T...| =
Compounds in screening queue or submitted Query Tem... \W5.Personal.scott Test Automation’.Compounds in screeni.. |||
Discovery: HIV with Viewers Query Tem... \W5.Personal.scott\Test Automation’\Discovery: HIV with Vie..| =
Drugs by Company Query Tem... \W5.Personal.scotth Test Automation’\Drugs by Company

in cell sort Query Tem... \W5.Personal.scotth Test Automationiin cell sort B
Kinase Project SF Query Tem... \W5.Personal scotth Test Automation'\Kinase Project SF -

#0bjects: 7 Fnvalid: 0 ZFiltered: 0

Perform Action on Selected Objects: | Execute Queries on D360 Server - ][ Eun] Cancel
Action Details
Export Results: | Template D360 Dataset File (d360d) - ’ Manage Sen-'ers...]
0360 Server:1: | d360demosth:E380 - 19.6.2 -
Export Location: | CA\Temph\TestAutomationdemostl19Gserver B

Preserve Results History

Results | |

Mame Status Details
Bar Chart - Lines and Trellis - Multiple X-axis data fields Success  [FCols 23 #FRows: 204 Duration(s): 19,785 -
Compounds in screening queue or submitted Success  [FCols: 4 #FRows: 46 Duration(s): 1.406
Drugs by Company Success  |#Cols: 18 #Roy Generate List from Failed Tests 1
in cell sort Success  [#Cols: 6 #Row ) —
Kinase Project SF Success  |#Cols: 17 #Rov View Template -
View D360 Dataset File (d360d)
Complete
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Use Case 1 — Smoke Testing the D360 Server
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@ v| Lo O5Disk (C:) » Temp » Testfutomation » dernostll96server UEGJ’D’! demostl] Q6server je |
/ - W W —_— i
Organize « Include in library « - Burn Mew folder = » i I@
* Name Date modified Type Size i
|=| Bar Chart - Lines and Trellis - Multiple X-axis data fields.d360d  7/8/2019 2:08 P 03600 File 1,635 KB
|<'| Bar Chart - Lines and Trellis - Multiple X-axis data fields.stats 1/8/2019 2:08 PM STATS File 1 KB
|<'| Compounds in screening queue or submitted.d360 1/8/2019 2:08 PM D360 File BKE [
1 |='| Compounds in screening queue or submitted.d360d 1/8/2019 2:08 PM D360D File 54 KB
| |='| Compounds in screening queue or submitted.stats 1/8/2019 2:08 PM STATS File 1 KB
: |=| Discovery_ HIV with Viewers.d260 1/8/2019 2:08 PM D360 File 22 KB
| |='| Discovery_ HIV with Yiewers.d360d 1/8/2019 2:08 PM D360D File 252 KB
| |='| Discovery_ HIV with Viewers.stats 1/8/2019 2:09 PM STATS File 1KE
| |=] Drugs by Company.d360 1/8/2019 2:08 PM D360 File T3 KE
|='| Drugs by Company.d360d 1/8/2019 2:09 PM 03600 File 1,029 KB
|=| Drugs by Company.stats 1/8/2019 2:09 PM STATS File 1KB |z
= in cell sort.d360 7/8/2019 2:09 PM D360 File 11 KE
|= in cell sort.d360d 7/8/2019 2:09 PM D360D File 204 KB
|='] in cell sort.stats 1/8/2019 2:09 PM S5TATS File 1KE
|= Kinase Project 5F.d360 7/8/2019 2:08 PM D360 File 61 KB
|=] Kinase Project 5F.d360d 1/8/2019 2:09 PM D360D File 514 KB
|='] Kinase Project 5F.stats 1/8/2019 2:09 PM STATS File 1KE
|<| Phys Prop SF.d360 1/8/2019 2:08 PM D360 File 24 KB
|=| Phys Prop SF.d360d 7/8/2019 2:09 PM D360D File 305 KB
|| Phys Prop SF.stats 1/8/2019 2:09 PM STATS File 1KB |+
- m | »
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Use Case 1 — Smoke Testing the D360 Server

* DEMO

* With 19.6 Test Automation Tool

o Can easily run an arbitrary list of queries on the server,
unattended, anytime of day, without interfering with users SQs.
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Use Case 2 — Functional Testing of the D360 Client

* Only option currently is running the D360 client and
repeatedly opening and running N queries
o Requires a person
o Manual, and can be tedious
o Can be time consuming (depending on query speed)

* DEMO

CERTARAr) © Copyright 2016 Certara, L.P. All rights reserved.



Use Case 2 — Exporting Results

* The Test Automation Tool supports exportiing various files types as part of query execution:
o  Microsoft Excel
o Comma Separated Values (CSV)
o Spotfire CSV — Comma delimited file, suitable for easy import into Spotfire
o Tab Separate Values (TSV)
o D360 Template — Original D360 query
o D360 Dataset — Full D360 Dataset, including data and visualizations
o Screen Capture — Full screenshot of the complete D360 query and macro results
o Viewer Images - Screenshot of each individual D360 view
o Template — D360 spreadsheet or form query template
o SQL - SQL based on QQuery and Shift-Copy details
o QQuery - D360 internal basic query definition
o  Shift-Copy — D360 internal metadata for query columns

* Preserve Results History

* The “Preserve Results History” option will force the creation of a separate output folder for each
execution, with a folder name including the D360 version plus date and time.

* Standardize Results

* D360 datasets will sometimes display data in different (row order from run to run. This is as expected
and is due to the fact the underlying relational database(s) do not return data in a defined order, but can
be misleading when reviewing results. Using the “Standardize Results” option, the Test Automation tool
will automatically sort the resulting data set. The data will be sorted by the category key for the query in
ascending order.
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Use Case 2 — Functional Testing of the D360 Client

i h
@ D360 Admin Automation Tool B

D380 Objects | | Load List... |[531.re Li.st...]l Add to List... || Delete Selected from List | Clear List
Mame Type Path

Bar Chart - Lines and Trellis - Multiple X-axis data fields Query Tem... N\W5.Personal scott\Test Automation\Bar Chart - Linesand T...| »
Compounds in screening quede or submitted Query Tem... \W5S.Personal scott\ Test Automation\Compounds in screeni.. |
Discovery: HIV with Viewers Query Tem... NW5.Personal scott\ Test Automation'\Discovery: HIV with Vie...||=
Drugs by Company Query Tem... \W5S.Personal.scott\ Test Automation\Drugs by Company | 8
in cell sort Query Tem... \W5S.Personal.scott\Test Automationtin cell sort
Kinaze Proiert SE Tery Tem  BWS Percnnal srntti Teet Sitnmatinni Kinace Proiert SE 7

#0bjects: 7 Zlnwvalid: 0 #Filtered: 0

Perform Action on Selected Objects: | Execute Queries in D360 Client - ||m|[ Cancel]
Action Details -
Export Results:  iTemplate, D360 Dataset File (d360d), Excel, Comma-5eparated Text (C5V), 5creen Capture, Viewer Images - ]
Export Location: | ChTemph TestAutomationtdemostl19%client B

Preserve Results History

Results | Analyze

Mame Status Details
Bar Chart - Lines and Trellis - Multiple X-axis data fields Success  |Successful run -
Compounds in screening queue or submitted Success  |Successful run

| Disccwei. HIV with Viewers Success  |Successful run

Running: 4 of 7

-
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Use Case 2 — Functional Testing of the D360 Client

(=% o =~
@Qv| v S1ARDWYD-HWROBPL » O3Disk (C) ¢ Termp » Testiutomation v demosti1%client » 19,62 - 2019.07.10,17.39.02 - | +3 | | Segrch I9.6.2 - 2019.07. 101739, O |
Organize » =] Preview - Print New folder =+ @
0 Favorites I\E.me Type 0
@ in cell sortxlsx: ticrosoft Excel W,
BE Desktop | in cell sort_viewer_Spreadsheet[SPREADSHEET.1].png PMG image
L) Phys Prop SF.cov ticrasoft Bxcel C.. 'H - ‘ AL in-.\wam-;'-.- TR = onme~
|| Phys Prop SF.d260 D360 File o . reor | . === ‘
] Phys Prop SF.d360d D360D File ST | P | L—
|R&| Phys Prop SF.png PMG irmage s . . e e
=] Phys Prop 5F.stats STATS File ,. | -
] Phys Prop SFaxsx ticrosoft Excel W, 3 fr{ueue e aen -
|| Phys Prop SF_viewer_Histogram[JFX_HISTOGRAM.3L...  PMNGimage ":-M
|R&] Phys Prop SF_viewer_Scatter Plot{JFX_SCATTERPLOT....  PMG image — b & wm) E’
B Phys Prop SF_viewer_Spreadsheet[SPREADSHEET. 1l p..  PMG image I. -
|| Phys Prop SF_viewer_Structure Al[SARMAPR.2.png PMG image ’ _”“-. |- |
@ Sirnple Losy ticrasoft Bxcel C.. |
=] Sitmple 1.d360 D360 File ==
= Simple 1.d360d 03600 File g -
||i, Sirnple Lpng PMG image el
=] Simple Lstats STATSFile T
) simple s Micrasoft Excel W.., Lo et
B Sirnple 1 viewer Scatter Plot[JFX_SCATTERPLOT.2lpng  PMG image
|| Sirnple 1_wviewwer_Spreadsheet[SPREADSHEET.1].png PMG image -
O T | b
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Use Case 2 — Functional Testing of the D360 Client

* DEMO

* With 19.6 Test Automation

o Can easily run an arbitrary list of queries in the client, unattended,
anytime of day, and quickly review the results later, including
visualizations.
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Use Case 3 — Regression Testing

* Confirm that results are as exactly as expected.

o Usually involves comparing results from the new D360 version against
results from the current D360 production deploy

* Only option currently is for a human to manually look at the
output from the old and new versions.

* DEMO
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Use Case 3 - CSV Compare

@ Simple Lesvhiml X +
& @ Fi|e| C:/Temp/TestAutomation/demostl196client/19.6.2%20-%202019.07.10.15.45.44/Simple%201.csv.html by G 0 Q m
Line #0 ChEMEL Id Structure Mol Weight (Full) LogP (ALogP) Marked
o = @000 |
Line 26 ] I

CHEMBLS Fele(ce2e(c])C(=0)C(=CN2C3CC3)C(=0)0)N4CCNCC4 331.340 11270
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Use Case 3 — Screenshot Compare

adsRIEEDEESENEED % [Avial Unicode MS v |10« | b ud~% Bz VBB E| chemsLid a
Spreadsheet w % Default View O\~ x
k|
ChEMBL Id Structure Mol Weight (Full) | LogP (ALogP) 4,000 1 Foint Color
fj — Hone
1 | cHEMBL1 G & SN 544.690 3.630 500 e
e Mone
7(*."/ Point Shape
. r"\“j\ﬁ 3000 4 MNone
2, || cHEMBL2 fm A 383.400 2110
- )
" 2.500
3. || cHEMBL3 162.230 1.240 2000 4 @
o o %, 1.500 4
& 2
4 CHEMBL4 361.370 -1.370
NN < @ D
EGRG S 5 0
o 1.000 «
=} o} =
HO ‘ ‘ =
5. |7l| cHEMBLS AL A 232.240 1,180 f—
0.000 +
-0.500 +
-1.000 o
-1.500 -
inDDD ZDDEDDD 2501000 300‘000 3505000 4005000 4505000 5001000 550‘0(
% Mal Weight (Full)
Records: (0/E) Fields: (0/B) Iarked Records: 0 | Wisible Records: B Filtered Records: 0
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Use Case 3 — Excel Spreadsheet Compare

E Spreadsheet Compare - File 1: [Dataset2.xdsx] - File 2: [Dataset.xdsx] — O *
[
J =7 Resize Cells to Fit E | t-.l', Z Options
5 | . 5@ B
8 Show Workbook Formatting @ Help
Compare  Show Show Export  Copy Results
Files Details | Formulas Results  to Clipboard
Compare | View | Export | Information |
A B C D A B C D E
1 ChEMBL Id : Structure | Canonical SMILES : Mol Weight (Free Base) 1 ChEMBL Id :Structure :Canonical 5 Mol Weight (Free Base JUGIRSELLEEN
2 |CHEMBL7O [O-][5+]{Ccicee( : 353520 2 | CHEMBL7O [0-1[5+](C 353.520 0
3 CHEMBLYO CCNclcocoo{n1)N1 i 349.430 3 CHEMBLY0 CCNcloooe § 349430
4 |CHEMBL7D CC{CCeleccec N 4 |CHEMEL70 [ols (ee S tad 355.470
5 CHEMBLT0 Mcinc[0)c2e(nl) | 365.220 5 CHEMBLT0 Ncinc[O)c §365.220
&6 CHEMEBL7T0 CCC{OC(=0)cinc i 361.820 6 CHEMEBLY0 CCC(OC(= i361.820
r CHEMBL7YO Crleceo(cl)NIC{ (231.300 r CHEMBL7YO Criceecc(cl 231.300
B CHEMEBL7T0 CNcincnc2cinen | 257.270 B CHEMEBLY0 CNcincne2 (257.270
9 CHEMBL7YO CNeclncnc2elnen2 ; 284.270 9 CHEMBL7YO CNclnecnc2 :284.270
10 CHEMEBL7T0 SC{=MNciccc{cclC (415570 10 CHEMEBLY0 SC{=MNclicc i415.570
11 | rHEMPI 70 Srf=Mrirre(ee1il 401 550 11 | rHEMRI 70 Srf=hlrire f401 550
4 4 b | D360 Export (T4 | 4 4 b | D360 Expert [] 4
Enable  Option A1) Sheet Cell Value 1 Value 2 Change Description 2
D360 Export Added Column E.
D360 Export Added Row 17.
D360 Bxport Added Row 19.
CeICUSISNEIES D360 Export AT7 CHEMBL7084  Ertered Value Added. 8
Formulas D360 Bport AlS CHEMEL7D87 Entered Value Added. 12
(BN Sv<Gen Formulas D360 Exqport c1v 0=c1nHlc(=0)... Entered Value Added. g
0O D360 Export C15 NCCclececfocl...  Erntered Value Added. £ i
D360 Export D4 365.510 (365.51) 365470 (365.47) Entered Value Changed. A -
= D360 Export 017 474 350 (474.35) Entered Value Added. T = = T 3 = T = & = ¢
= D360 Export D19 200.260 (200.26)  Entered Value Added. S :E:EfE5EEEEci®
[ D360 Export E1 Mol Weight (Full)  Ertered Value Added. i Z = T:’ § E E— T OE L:E g E
O D360 Export EZ 353.520 (353.52) Emtersd Value Added. 2 = E E T % E i :
D360 Export E3 345430 (34543) Entersed Value Added. w LU;' S o= E S £
%) D360 Export E4 365.470 (365.47)  Ertersd Value Added. E 3 =
— D360 Export E5 365720 (365.22) Entersd Value Added. 4 & E‘
< > NN Eennrt | ==y 61 GNNIe1 o) Erdarad \Vahia AdA=A W - -
Ready - File 1: [Dataset?.xlsx] - File 2: [Dataset].xlsx] - Total Displayed Items: 30
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Use Case 3 — Regression Testing

* DEMO

* With 19.6 Test Automation

o Can easily run an arbitrary list of queries in the client, unattended,
anytime of day, and quickly review the results later, including
visualizations, and automatically compare the results against an
expected set of results.
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Use Case 4 — Performance/Trends

* “Is query performance stable over time?”
* “| added an index to a database table. Did it help?”

* DEMO

* With 19.6 Test Automation

o Can easily run an arbitrary list of queries in the client, unattended,
anytime of day, and quickly review the results later, including
visualizations, and automatically compare the results against an
expected set of results, and analyze results over time.
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Use Case 4 — Performance/Trends

‘ Data Wiews: Execute Queries (D360 Client) [1]
File Edit Format Viewers Analysis Data Virtual Compounds Quick Search Window Help

=]l ]
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O S RN = EFEEAEED - EEO v v O i '-E-_:AnaIUnicodeMS v:10 ~|6) [ u&~2 B Y EES a
Spreadsheet w x  Line Chart [1]: Version vs. Duration - All Oom ¢ v
Version Query #Cols | #Rows | Duration Details Diff Imag<|;| 12.000 — Serie =
= Quuery |
1 [ Master Compounds in screening 4 46 1.962 Image dimensians dont 12.000 - ) Bar Chart - Lines and Tr
queue or submitted match ] Cormpounds in screening..
G Discovery: HIY with ie. ..
11000 |- & @ @ @ o Drugs by Company
Discovery: HIV with Image dimensions don't td in cell sort
2 || Master Viewers 11 122 6.372 match o Ci Kinase Project SF
’ @ rd Phys Prop SF
Viewer Drugs by Ci Simple 1
Company_viewer_Histog a.000 4 -
3. || Master Drugs by Company 16 1097 | 11.019 | ram[JFX_HISTOGRAM.3 ’ Paint Color
| Images are different ® ’7| Nane |
Similarity Score: 81.25 +r @
Foint Si =
- . o = O -
4 || Master in cell sart 4 | 209 3.844 | Image dimensions don't S 4 ﬁ None |
match T 7.000 -
S Foint Shape
Images are different @ ol® ’7| MNone |
Similarity Score: 96.875 6.000 ~ | @ |
& ]| Master Kinase Project SF 17 171 7479 | Viewer Kinase Project ©
SF_viewer_Histogram[JF |
X HISTOGRAM 47 so00 - |@l R ‘wl
Iy
Image dimensions don't ‘\ @
6 )| Master Phys Prop SF 18 200 4.926 match aom{ | Wi
Template has 11i 1 @ o
" emplate has ne
7 || Master Simple 1 4 5 1.716 differences @
2.000 - G
e 8 4
1962 - Bar Chart - Lines and + 000
8 |0 2019 07 08 14 24 28 Trellis - Multiple X-axis 23 204 12.494 !
data fields L T T T = s
3 , 3 %, @,
o o e R
N =Y ) X 3
o |3 1962 - Compounds in screening 5 16 1808 ]‘90, {90, {9'; ‘?0)
- 2019.07.08.14.24 28 | queue or submitted : B, %, B, R,
= - ; % “ersion
Records: (0/97) Fields: (0/11) Marked Records: 0 | Visible Records: 97 Filtered Records:
[_— | SER I — ] | P e— e | T — W —= 1 —= T 1§ = —— e | T ——= 1




Other Operations

* Export Queries
o Allows easily exporting many queries to the filesystem in a single

operation.
o Can be useful as a way to “snapshot” queries and/or to access the
gueries from another D360 environment.

* Execute Queries on D360 Servers and Compare Results

o Execute against one server, and then immediate execute against a
different server.

o Minimizes differences to changing data.

o Will be most useful for D360 19.6+ versions.
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Questions?



