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Study Rules
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New Interface

ARM Poweré¢

Study Rules - Rule 2 of 7

Properties | Header Treatmest— Stte Description Assessment Data Protocol Description Settings Trial  Rule Sets
Type:

B Required
. | Recommended

: Pest Description - Establishment Date
Rules organized

by editor Pemission to Edt Rule:  All protocol owners Interface to

| Hidden Field :
Owner |D: XSZNAF view/add rules
Active when
Condition: Established
|ﬁ Load Set... () Aways © Conditional
Save Set... |v Edit... Pest Description - Artificial Population = Y
Same rules, just
new visualization
_a | Previous
] Next Rule | Type Editor Feld Condition
E Required Site Description| v | Pest Descnption - Establishment Date Establish
3 Required Site Description Pest Description - Stage at Establishment Established
@ e 4 Required Site Description Pest Description - Establishment Rate Established 1of 3
5 Required Site Description Pest Description - Establishment Rate Unit Established
? Hep H Required Site Description Pest Description - Pest Depth Established
7 Review Stte Description Tnal Location GPS if not me




Study Rules - Rule 2 of 7

Properties m Header Treatment Site Description Assessment Data Protocol Descriptior
New |v Field: Pest Description - Establishment Date %
% Duplicate Pemission to Edit Rule:  Ajl protocol owners . | S%Cd‘::
& Dclcte Ruie Make a copy of the L
current rule then edit
for a new, similar rule
Fﬁ Load Set... (O Aways © Condiional
Save Set.. Edit... Pest Description - Artificial Population = Y
Save Al = E =
Cumrent Tab
Rule sets: can save
rules from just 1 section
_a | Previous
| Next Rule | Type Edtor Field
2 Required te Descrip - | Pest Description - E
3 Required ; Site Description Pest Description - St
: E = BT
é e 4 Required | Site Description Pest Description - Es
5 Required | Site Description Pest Description - Es
@ Help 6 Required | Site Description Pest Description - Pe
7 Review Site Description Tnal Location GPS
8 l
AY P ) 0 ored D

Trial Review Study Rule
@ Require a visual confimation of GPS coordinates when trialist is:
Pemission to ER

le Al protocol owners

Pre-defined

rules now simply
a checkbox

© Not me

Owner ID:

XSZNAF

() Not in my company

B G G

Columns/Trt Lines

Active

Conditional
Conditional
Conditional
Conditional
Conditional
Always

Pemission to Edit Rule

All protocol owners
All protocol owners
All protocol owners
All protocol owners
All protocol owners

All protocol owners

Owner ID
XSZNAF
XSZNAF
XSZNAF
XSZNAF
XSZNAF
XSZNAF
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New Interface

Trial Rule Sets

Loaded Rule Sets

MyCompany-GEPrules
2022-LWA

Rule sets in use

in current study

Available Rule Sets
[(] 2022-Fung A ‘
[] GEP_Accresiggtian Details

l’LP St d Ure
% :ock—ﬁdac;; Rule sets saved
[] Standard GDM rules - basqiRel N OR (s 1 He-Ty!

[] Tral Review be loaded |
[] Tnal Summary rules - gene
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| Study Rules - Rule 20f 12 Rule Set: 2022-LWA

Properties

Neaw

_a| Previous

| Next

& Pt
D Help

~

Jave oG,

[(] Show all nies

El Header Treatment Stte Description Assessment Data Protocol Des

= Field Crop Description - Perennial Age v

Navigate between

rules in grid
Rule | Type ‘ Editor Feld
1 Required Ste Description Crop Descript
Required v | Ste Description Crop Descript
3 Required Ste Description Crop Descript
4 Required Ste Description Crop Descript
5 Required Ste Description Crop Descript
6 Required Ste Description Crop Descript
7 Required Ste Description Crop Descript
8 Required Ste Description Crop Stage at
S Required Ste Description Crop Stage &
10 Required Ste Description Crop Stage &
n Required Ste Description Crop Stage a
12 Required Ste Description Crop Descript
13
Uncheck to only view
rules on current editor
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Conditional Rules

Define when a study rule should be activated,
based on another field’s contents

 E.g. Require Crop Planting Rate, only when Planting Date is filled in

Type
a4 s

Field Crop Description - Planting Rate

Pemmission to Edt Rule:  Everyone inmy ¢ v | Recommended
o Hidden Feld

Active when

() Aways (@ Condtional

| QEdt. | (Crop Description - Planting Date <>
Study Rule Condition
Crop Description - Planting Rate is Required when
Condition Ste Description v | Crop Description - Planting Date v Not Equal v v

Boost your company’s “global rule set”, to address specific rules for certain trial types | .,

e —— -
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Conditional Rules

Condition can be based on multiple fields, or multiple values
within single field

Study Rule Condition ? %

General Tnal - GPS Accuracy of LL Corner is Required when

Condtion Ste Descnption v | Site and Design - Ste Type v Equals v | FIELD v/  <+OR
ORCHAR v/  +OR X
RESPLO +0R X |

AND Header v | Tral Origin v Equals v|iC v| | +OR x ||

OR: multiple

categories/values that
rules applies to

AND: multiple fields
to evaluate

— - - - ——— - 2 of 2
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Site Description
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Application Not Applied

ldentify an application that is not applied

* Purpose: Retain a planned application code, but denote that
it was not performed

* Process: Toggle NA button above application
Application Descrniption

X NA X NA X |NA
A B C (not applied)
Application Date Apr-15-2022 V| Jun-3-2022 v v
Appl. Start Time 2:30 PM 10:00 AM
Application Method SPRAY v SPRAY v| SPRAY v
Application Timing ATPLAN v POSPOS v| POSPOS v
Application Placement BROSOI v BROFOL v BROFOL v
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Dewviations
Insert row with Shift+F7, Delete current row with Shift+F8

Application Not Applied

No. 1: Date: |Jun-24-2022 v| By: |Matthew Elsinger v
Application C not gpplied
Deviations:
. Reason why the application did not occur
I m pa Ct . Reasons:
l}\eplsxtm A Plots: 27!\5/3I‘by81'0 mzet1e5rsL
. - . ppl. Amount: a ix Size: 2.
° Enter d deV|at|0n tO explaln Trt |Treatment Form Form Form Rate Appl |Amt Product
CircumStanceS No. |Name Conc Unit Type Rate Unit Code |to Measure
1 |Untreated Check
. . | 2 |Tub 250 G/L EC 05Vha ABE€ |53 mL/mx
* NOt IndUded In prOdUCt Calc S 3 |Tub 250 G/L EC 1Vha AB € |10.6 mL/mx
. . . . 4 |Tit 250 250 G/L_EC 05Vha ABC |53 ml/mx
° ! ! :
NA applications display with M08 [ g | e |Fom| | Rete | Ao
Strlketh rough No. 'Type Rate Unit Code
. 1 CHK Untreated Check '
 Appl. Date field can be blank 2> |Funa |Tub EC |05 |Lha |ABC
without failing validation if 3 |FUNG |Tub |EC_ |1 |Uha |ABEC
marked INAI 4 | FUNG | Tit250 'EC 05 Uha |ABC
5 |FUNG | Mico60 .EC 15 Uha |AB
5 |FUNG | Fungol .SC 125 |Uha |C

ARM Powered by GDM Solutions
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Many new fields added to editors in Protocols and Trials
* New Regulations tab with Harvest Destruction section

* More columns in Trial Location table

 Crop Description expanded in protocol Ll.

 ..and now separate from Pest Description too

See ARM 2022.5 Field Changes PDF for more details:
https://gdmdata.com/media/documents/Change logs/ARM 2022.5 Field Changes.pdf

ARM Powered by GDM Solutions
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https://gdmdata.com/media/documents/Change_logs/ARM_2022.5_Field_Changes.pdf

Repeating Sections

Empty record automatically added at end of repeating sections

* Easier to add additional items without “Insert Repeating Section” command

* Excludes Application, Crop, and Pest sections

General Trial Regulations Objectives/Conclusions Contacts Crop Description Pest Description Site and Desig
Maintenance
Insert row with Shift+F7, Delete current row with Shift+F8

Maintenance Form Form Form Rate Tank
Mo, Date Twpe Product Mame Canc Linit Twpe Description | Rate | Unit 5 s
1, | Oct-4-2022 VT L ot L ot L ot ot ot

2 et " ot et ot et ot ot ot

ARM Powered by GDM Solutions




Crop/Pest in use

Verification for whether a Warning when deleting crop/pest in use

crop/pest is used in the trial

"In use" if:

* Information entered in Crop/Pest
Stage at Appl sections, or

e Referenced in an assessment
column that has data

Crop Description
| =] crop 1 [C ] [TRZAW_~] [Trticum aestivum winter)

Crop 1 has data entered in the following sections: ]
| - Crop Stage at Appl. -

Are you sure you want to delete Crop 1?

Yes

Trial Validation Messages

Validation warning for when not in use

>

= 0 Validation Messages

-oEmors

= i\, Wamings

@ Information: None

ARM Powered by GDM Solutions




Insert SE from File

New shortcut button on SE Definitions: load an SE from your PC

e Saves time after creating an SE from an existing assessment

 After loading from file once, the SE is added to the SE Name Favorites list

Crop Stage at Appl.  Pest Stage at Appl.  Appl. Equipmert  Treatment .

SE Definitions .
Insert SE Definition with Shift+F7, Delete c Insert SE from File... +F

X
1.
Rating Timing
SE Name INSADULTTRAP
SE Description insect st in frap

ARM Powered by GDM Solutions



Set as Default

“Set as Default” can be used in rich text fields

e Can include default instructions / required language for reports

Site Description

Site and Design
Some information Is copied from General and Design tab of Settings - make changes there

o

Cut

& Copy

Display Hidden Fields with Information
Set As Default [}

f ipti Vi . 10Ns...
Trial Initiation Comments: e Descrpbon View Opuo

Tile Site Description and Treatment Editors

[ Merge Site Description from Study...

ARM Powered by GDM Solutions
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Validation Lists
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Validation Lists

Personal List is now Favorites

Rating Type 'coupis v
Rating Type List ? *
1 1 1 - Displa avorites | vl
* Favorites tab on list window Perlor Al 7y Favon |11
. B Rating Type | Description Family Ll |
(no more Display Personal/Master) M-diseasem_..-hmﬂ-ke
COUEGG count - egg COUNT r
. . . . COUEGFP count - egg puncture COUNT
* Master List is simply "Display All" COLFOC | count vius oo counT
COUINS count - insect COUNT
COLULES lesion count COUNT
e Shortcut buttons add or remove COULUR | coukre n grapes)
. coumT court - mite COUNT I
from FaVO rltes DAMSTS damage - stopped small vl
(Al S| (Al B (Al =| L
Active Filter "
Remove Fiter | | 5% Display Favortes | s Add to Favorites oK Cancel
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Validation Lists

"User-built" lists are improved

e Shortcut "X" button to remove from < Openlistin "edit" mode to adjust
the list existing items

Trt

Line TrtNo. Type Treatment Name ‘ Cost Cost Unit Identificatior
1 11 HERB |Sure Kill » Validation List C:\ProgramDatatARMdef\GDMDef\G-HERE.|st
Treatment Mame List 7 * Treatment Mame | Form Conc | Form Unit | Form Type | Lot Code | Re-Entry Interval | Description
2| g4l 9 124D Amine | 4 LBAGAL L
2| 24D Ester 4 LBAYGAL SC
Treatment Mame | Form Conc | Form Unit | Form Type | Lot Code | Specific Gravity | Registration Mumber | Re-Entry Intervi ™ ) -
x 4 wAGALL | | | 3| 24-D8 Arine 15 |IBAGAL |5
2.4-D Ester 4 LBASGAL | SC 4| 24-DB Ester 2 LBASGAL SC
24-DB Amine | 175 LBA/GAL | 5C 5| 24.0P 4 LBA/GAL EC
2,4-DB Ester 2 LBA/GAL | 5C & | Attrex 4 LEAGAL F
24-DP 4 LBA/GAL | EC .
Aftrex 4 LBAGAL | F 7 | Abtrex-DF 50 AW DF
A e An e avar mar e (
< Y]
(Al) gAy gy gen  gan g B (A g (A = Ok Cancel
Active Fitter 3
Remove Filter Edit... ¥ Delete Cancel




Assessment Data
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Assessment Image

New dialog for previewing and zooming assessment images

Assessment Data - Line 25 |

Column Number 1 2 3 A Properties m C
* Improves performance for |- v : e |
Pest Code v \I SEPTTR M« View Options [[] Crop Vi PN S
= [[] Description
. . Pest Scientific Name v | Zymoseptoria tritici M < Visible Col 13/13 [J Rating Time B
high-resolution photos : o =
A ’ Name v
T C ~| TRZAW v ~v| TRZAW M C M| TRZAW M (
Crop Type, Code ZA C Z) ZA) Fdden: Row » =
BBCH Scale BCER BCER BCER ¢ &
Crop Scientific Name Triticum aestivum (winter) | Triticum aestivum (winter) M| Triticum aestivum {winter) M1 Views - Hide empty fields “ 3
Crop Name Winter wheat | Winter wheat v Winter wheat vy 3??33'5 ol
° Rating Date 15 Jul 2014 M| 15 Jul 2014 w13 May 2014 M1 Default view 3
*  Workflow improved for b g el e — |
Rating Type PHYGEN v| VIGOR ~| PESSEV M F Creating Trials .
Nt - Al viehls
o B o Rating Unit/Min/Max % MO0 M100 MY MO0 M100 M % MO M100 M Tools -
0 isplay cumrent
INg M review = : ‘N = -
Reporting Basis v v v
| £ Box-Whisker
Number of Subsamples 1l i) 1 10 1v
. A t Map
or take ratings Bl : . : ;
a 7[7 |7 |7 w3 |o Y100 1.00 : Merge from Study
® 77 |7 |2 |m2 |7 |o Y100 10.00 ( Assessment (Plot 102. Col 1) -
B 77 |7 [3 [m]s o e Y1.00
R 7|7 1 |4 04 |2 |0 100 0.00
N 7|7 7 5 05 |5 |0 100 10.00
7|2 2 7 21! |2 |0 100 0.00 ¢
112 2 |2 22 |3 |0 100 200
712 2 3 203 |5 .0 100 0.00
712 2 4 4 4 10 100 5.00 A
112 2 |5 |5 (7 |o 100 3.00 ¢ -
113 3 7 301 |3 0 100 0.00
7|3 ) 2 02 |2 _D 100 0.00
713 3 5 303 |1 |0 100 0.00 (
713 3 4 4 |5 ‘0 100 0.00 iv
< >
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Data Review
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Column Diagnostics

Now highlights values that indicate a failure of data to meet
AQOV assumptions

* P-values < 0.05 imply failure of data to meet tested assumption

Column 5 Diagnostics
Diagnostics
Raw Graphs

Show Layout: 4 X2

Statistics (P) Raw np () AL (| AS ()

Treatments 1| 1" 1 1
Levene's 0.0136 0.0059 0.0003 0.0014
ShapiroWilks 0 0.8081 0.1525 05179
Skewness 0 0.6599 0.5744 0.6345
Kurtosis 0 0.6530 0.0251 0211

ARM Powered by GDM Solutions




Column Diagnostics

Recognizes “selected treatments”
Action Codes (EC, ETn)

e Recommended actions now
calculated after excluding the data

ARM Powered by GDM Solutions

Column Mumber 4 (Calculated)
Pest Type O | fissase
Pest Code SEPTTR
SE Grovp No. 4
Part Rated LEAF3 ~| P
Rating Type PESSEVY
Rating Limit/Min./Manx LUMCE e i
Sample Size 10 LEAF
Trt-Eval Interval 28 DA-A
ARM Action Codes FTAB[3] EC
Mumber of Decimals 2
+ Sub| Rep | B% | Cof | Alof | Tt = 4 (Caloulated)
a 7|7 7 2 2o\ 7 o |\aar
By 7|2 2 5 205 |7 | Q40
" 3 ki 33 |7 | aag
H 7|4 4 7 407 |7 |40
-, 7|7 7 4 |2 400
7|2 2 7 201 |2 | 8049
|z 3 2 2 |2 1827
7|4 4 3 403 |2 |&222
|7 7 7 T3 | 5400
7|2 2 2 202 |3 |A217
|z 3 7 i A A v
7 A A 2 A7 7z o0 o

Column 4 Diagnostics
Diagnostics

] Include spatial models

Mizsing 0 0
Empty 0 0
Damaged 0 0
MinRep 4 4
MaxRep | 4] 4
Treatments 4 4
Levene’s 0.619 0.873
| Shapiro-Wilk 0.364 0.554
Skewness 0.336 0.447
Kurtosis 0.752 0.704
MaxStdRes 1.528
Recommendations
Basis Assessment Values
|10 Graphs
Show_ Layout: 4% 2
Code | Test Statistic
11D Levenes Does ni
2 1D Shapiro-Wilk Does ni
3 |1D Skewness Does ni
4 (D Kurtosis Does




Normality Tests

Include all info used on Column Diagnostics in AOV report
 Added Shapiro-Wilk test to report AOV Wieans Tabie Repot Optons

Report Options  Descriptive Statistics I General Summary | Report F
LSD (or HSD f Tukey's)

LA S ancdund daidalian

* Choose how statistical tests are reported L Postoc power anayas

Nomality tests
. 4 Calculate nomality tests from @ Residuals (O Assessments
* Test statistic, p-value, or both gy . -
Trt Treatment Rate 3* (1 ShapiroWilk
No. Name Rate Unit I Skowiices
1 Untreated Check 455 3 dacia
2 Tub 0.5 1/ha 193b Show in : ST B
3 Tub 1 I/ha 153 b [Both statistic and pvaiue ‘
4 Tilt 250 0.5 I/ha 183 b l%agm'c report T ’ Statistic ona I
5 Mico 60 15 1/ha 270b O i
LSD P=.05 1.264
Standard Deviation 0821
CcVv 32.76
Levene's Prob(F) 0.73
P(Shapiro-Wilk)*
A
ARM Powered by Iggﬁﬁﬁ‘ggﬁfl
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Trial Signature
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Trial Settings

Trial Signature

General Design Treatment Application

Barnk~=tinmo " A -

(Ll e =g TR =]

Updates to the new Trial Signature feature: Trial Status: | - one year/interim

[] Reviewed Trial
(] Sign Add Signature...

e Trial can be signed at any trial status (previously only for 'Final')

* Signing a trial with status = Final (or later) starts an Audit Trail

. All further changes are logged and prompted to provide a reason

Reason for Study Change

You have changed a study that has bee gnc—d. You must specify a reason for making the change, then
select OK. Select Cancel to use the original entry and discard the change.

Reason for change: Original entry:

Entry Emor
Spelling Emor
Transcription Emor
Calculation Emor
Measurement Emor New entry:

Unnecessary Entry 2500
Wrong Entry '
Inappropriate Word
Procedural Change

Incomect Comment
Entry Added Help

ARM Powered by GDM Solutions




Trial Signature

New study rule to require a signature at particular Trial Status

¢ Field determines what MW——

status triggers rule Rule | Rule ID | Editor | Field Condition C
56 1 Sign Tial || 1’\

o Condition determines 2 Required at Trial Status one-year/final or canceled (Validation)
. Required at Tnal Status reviewed and reported or canceled (Validation)
who needs to sign | Required at Trial Status archived or canceled (Validation)

B X Validation Messages

—QEn*ors

0 A signature by ‘anyone in my company’ is required for this trial. (Study Rule 1)
Add a signature on Trial Settings.

@ Wamings: None, Information: None General Trial Information -
: Edit on Contacts tab informatio LR

Study Director |: Select the name of the person signing the trial and verify the signature.

e ARM prompts for signature when bvestgator: [Frst MMame | coryacts Rl | Frst M Name: ivestigator >
trial status is set (if validation passes) Ducpine: [ 8 [N e e e e mtches he curen

Trial Status:

ARM Powered by GDM Solutions




Validation
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Trial Status

Validation is performed
automatically when Trial Status
is changed

Purpose: Study rules may become
active with a different Status

Impact: Resolve validation issues
before adding your signature to trial
(or printing, sending, etc.)

ARM Powered by GDM Solutions




Print Reports
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Summary Reports

Summary reports now always start on a new page in report
* Summary reports = AOV Means, Assessment Data Summary, etc.

 Select ‘/Remove page break...” to combine report sections on same
page when there is room

Print
anent pn’nt_er [ Print J
Microsoft Print to PDF o
 Summary reports take up most of a S S .
. . . O Portrait O Al
page, so do not fit well if combined LS
with other reports Ooombmon  [EgEgER] 0o (L] romsen.
() Over, then down D pacing. rint Setup...
Normal
Remove page break when blank space exceeds (%): 20 5 Previous..

ARM Powered by GDM Solutions



Profile
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Send License Details

New ‘Send License Details” button
* Find it on the Profile and Request Customization dialogs

e Share ARM license details in an email

A profile

License Maintenance Signature Cerificates Training

This product is licensed to:

Matthew Elsinger
GDM Solutions, Inc.
Senal number: 76954
GDM ID code:

GDM Company ID: ,
User rights: Administrator |9: Send License Details...

Master/Orainal credentiale freouired for inttial installation)

ARM Powered by GDM Solutions
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Multi-factor Designs
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Multi-factor studies

General Design Treatment Application Layout

Level Description added to
Settings dialog

Split-Plot v

Factors: 2 =

e Same information on the Trial A" Herbicide v IEE
Map d|a|0g B: Rate of Treatment | 13 5

F

* Now available in a protocol, too!

Level Description

Factor Level | Level Code @ Description Reset
A 1| Acc Accord

A 2  Bro Brominal PLUS

A 3 | Can Cannon

B 1| Low Rate - Low

B 2 | Med Rate - Medium

B 3 | High Rate - High

ARM Powered by GDM Solutions
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Treatments
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Validation updates

Added support for Biological Entity Dispensers as treatments
* Treatment Type: BIOENT
* Formulation Units: BIOEN/D (biological entities per dispenser)
 Formulation Type: BD (biological entity dispenser)
e Rate Units: dispensers per area or per number of plants
« D/A,D/ha, D/1000 FT2, D/100 m2, D/1000 plants, D/10000 m2 LWA

r:ld-r: Type Treatment Name P Form Unit FIT Rate Rate Unit LIET )

Conc Type Rate | Rate Unit

1 |BIOENT | Biclogical Entity Dispenser | 1000 | BIOEN/D | BD |15 DADOOFT2 |16 | D00 m2

ARM Powered by GDM Solutions
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Data Analysis
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R software update e ——

[ Include spatial models

Raw Graphs
Show... Layout: 4x2

Statistics (P) Raw @ 1D

ARM now supports R versions 4.2.0 and newer .

Analyzed 20
Missing 0
* No additional installation/update needed at this time = ;
MinRep 5
MaxFep 5
 Risused behind-the-scenes for analysis, reporting P ————
Basis Assessment Values

1D Graphs

* R users—export Column Diagnostics script to R: Show.. | Layoutz [+x2 v

Code | Test Statistic | Value

1 (ND Levene's 0.356 | Doesr

2 |AR ShapiroWilks | 0.741 | Availat

1 |AR Skewness 1.848 | Availat

F 4 |AR Kurtosis £.219 | Availat

ARM - SPECIAL CONFIRMATION

Save to RStudio | N
I ARM requires the statistical program 'R’ for advanced analysis. Save to RStudio
Do you wish to install this now?

Save to R

Select "Yes' to install 'R’ (An active internet connection is
required)
Select "Na’ to exit ARM

Previously would give an error if R version was too new.




ARM Mobile
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E ARM Mobile =

Export images

Assessment Entry &«
AM_Fung | 101
Treatment #:3 Next: 102

¢ = 7 a > [»]

Export images from ARM Mobile with or without data  ~ 225!

RZAW

10

Click this arrow to display
[

image and comments section

Purpose: Allows user to export images, comments, or
GPS during or after assessment export. s | (o »

Enter relevant plot notes here.

m ARM Mobile =

Export Assessments <

« Example: One researcher can enter only data,
another can take plot pictures. Both can export

the same assessment data column — images will
import “on top of” data.

32/ 256,

Complete Partially Complete

AM_Fung A

phyto % on leaf |

W PHYGEN | TRZAW | 2022-
07-18

Export

ARM Powered by GDM Solutions
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