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Why invest in Performance testing? e

mibusc.com

/

Microsoft Dynamics Business Central use Performance test.

Locking can be difficult to detect.

clb

Diverse vertical solutions, table extensions, external services...

Impact Release over Release. Wﬁ ,

C’:\ * Performance test can be reused. /\ A LA ﬂ;*\

[26]

Support Engineering.

‘What if’ — scenarios.

i_'.




We use it internally at Microsoft

AN

mibusc.com
° C I C D Performance SQL Analysis Overview - (Beta)
/ The following test has regressed based on your changes, please review and take appropriate actions. For more information on how to investigate and mitigate please look
here,
= Pull R t
very Pull Reques
Test Name SQL Query Count  SQL HIT Count  Regression %
TestPostedSalesinvoicePrintPerformance 190/180 196/186 5.38 %
TestPrintPostedSalesCreditMemoPerformance 158/148 164/154 B.49 %

* Build over build
* Version over Version
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N When to use Business Central Performance Toolkit %

mibusc.com

* |s solution performant enough for the Cloud?

* What is the performance impact from current & future customizations?
» What is the performance impact between major upgrlad_e”s?.ﬁ N

* Can the system handle posting 20.000 invoices per“day?‘

* Can the system handle 700 concurrent users? =~




Reuse from first extension to a complete
\. company simulation & CI/CD.

ApE HelloWorld.al TableExtension 50103 "Customer Ext fields
lg tableextension 58183 "Customer Ext" extends Customer
2 {
3 fields
1 TN _ . i
- |le|} f.fl A B C D E f G H | - K L M
5 field(5818@; "Reward ID";Code[38]) — 1
= I r r r
7 // Set links to the "Reward ID" from the Reward table.
a8 TableRelation = %M;
g More options
1@ {// Set whether to validate a table relationship. ; " SRR B Creation 15.20 sec.
11 ValidateTabhleRelation = true; 4 2. Create Service Location Creation 15-20 sec,
12 511 Create service order - background 3. Create Service Order Creation 15-20 sec. 1 1 1 1 30.000 per year; 150 per day 150 30 9,38 192
6 1. Create Customer Creation 15-20 sec
13 [/ "OnValidate” trigger executes when data is entered in a field. 17 2. Create Service Location Creation 15-20 sec.
14 tri goer OnValidate : :: ; 18 2 Create service order 3. Create Service Order Creation 15-20 sec 149 112 75 37 6.000 per year; 30 per day 30 30 1,68 960
15 tEgil'l 3 1. Open Service Order Card Card 2-5 sec
- 10 3 Open Service Order Card 2. Go to Service Order Card 2-5 sac 149 112 75 37 N.A. 180 30 11,25 160
16 [ 11 4 Open price books No actions defined Card 2-5 sec 30 23 15 Y N.A, 180 30 11,25 160
17 /f If the "Reward ID" changed and the new record is blocked, an error is thrown. 12 1. Create employee Creation 15-20 sec.
i |1 2. Open Timesheet Card 2-5 sec
15 — 14 3. Create Timesheet Creation 15-20 sec.
14 15 4. Navigate to Timesheet Card 2-5 sec
26 | 16 5 Register hours 5. Generate Timesheet Process 15-20 sec, 1000 750 5S00 250 NA 30 1800
17 Approve hours No actions defined Process 15-20 sec 90 68 45 23 N.A. 30 1800
21 18
22 119
_ 20
23 15
24 } 3 workflow runs 1227  Process hours No actions defined Process 15-20 sec. 1 1 1 1 N.A. 30
2L 11 ] K L M List page 2-5 sec. 18 14 9 S N.A 30 240
6 ! 1 te Online Dev. Environme... Lﬂ Creation 15-20 sec
g ] Create a new performance test app Creation15-20sec. 77 S8 39 19 65,000 per year, 325 per day 325 30 20,31 89
Create a new performance test app #1: Manually run by henrikfrovst Creation 15-20 sec.
' Creation 15-20 sec
. Creation 15-20 sec. 30 23 15 8 S00 per year, S per day 5 30 0,31 5760
5 Lp Create a new performance tes Updated project . . - § . i Extended list 5-10sec 149 112 75 37 NA. 600
CIICD £1: Commit echbal86 oushed by henrikfrowvs Creation 15-20 sec.
24 T_. i reate a new test app ) ) . T ) o ] C'ed(u.:w]SQDwL.
259 65.000 per year, 325 per day 325 30 20,31 89 Creation 15-20 sec.
Create a new app B f— e T UTTIETOTE 3OS lﬂm‘ Creation 15-20 sec.
. 34 S. Open Sales Invoices list Card 2-5 sec
- #1: Manua 50 L 35 6. Navigate to Sales Invosce Card 2-5 sec
_ _— 36 12 Create and Post Project Invoice 7. Post Sales Invoice Process 15-20 sec 3 2 2 1 39.000 per year, 200 per day 200 30 12,50 144
50 I—l 37 1. Create Customer Creation 15-20 sec,
£ 38 2. Create Service Contract Creation 15-20 sec,
- 39 3. Create Instaliment Creation 15-20 sec,
4. Generate Service Contract Inv.
40 Prop Creation 15-20 sec,
. 41 S. Open Invoice Proposal Card 2-5 sec
42 6. Navigate to Invoice Proposal  Card 2-5 sec
i 43 13 Create and Post Invoice Proposal 7. Post Invoice Proposal Process 15-20 sec. 12 a9 6 3 39,000 per year, 200 per day 200 30 12,50 144
44 1. Create Vendor Creation 15-20 sec,
45 2. Create Purchase Order Creation 15-20 sec,
: 46 3. Create Purchase Invoice Creation 15-20 sec.
1 47 4, Open Purchase invoice Card 2-5 sec
43 S. Navigate to Purchase Invoice  Card 2-5 sec
49 14 Create and Post Purchase Invoice 6, Post Purchase Inwoice Process 15-20 sec 3 2 2 1 80.000 per year, 400 per day 400 30 25,00 12
50 1. Create General Journal Lines Creation 15-20 sec.
51 15 Post General J.ouvnal Entry 2. Post General Journal Lines Card 2-5 sac 89 67 45 22 20 30 1,25 1440

. . - == v . . c - - — - T . - ’ .+
. : — . "
— . i S - \ L = e - N - \



Useful with the rest of the toolbox

[ 059b7cf2-6328-41a8-a054-437139d 19b92.alcpuprofile X

mibusc.com

#16 Add a performance test app to an existing project

OnOpenPage

Prerequisites: A completed scena

100

100% 0.04 0% : = e on"=CodeUnit="Re omm elUnit_1440.dal:6- 1. On github.com, open Actions on your solution, select Create a new performance test app and then choose Run workflow. Enter values

: ! : for name, publisher, and ID range and choose Run workflow
GeterestingText
~iore - fradohl - (] =

002 | 0% GetDocumentationText B * e
2209 | 2% onInit “Base Application™Par At 310, - o B hipsyigithub.comytreddydisspp 1/ectens workilows/ Createferformance [estApp.yar 3 3 i= @ a =

147.05 | 68% OnOpenPage "Base Application”-Page Activities ] Workllows ey Create a new performance test app

11.89 | 2 N - -
: Power Bl Dynamics 365 Busines... Usage | Dataupdated 7/23/22 v -'Il—:aclila - Al worldony -
i s e 2 Filter workflow murns

. Add e S0ING 500 Or TesT app

<& [ File v > Export ~ ®B ChatinTeams () Getinsights --- U~ o~ (O 3 , CIVCl 0 workflow runs

Create Online Dev. Environme...
M You're viewing this app with sample data. Connect your data T s

Lreate 8 mew app

Use workflow from

Dynamiﬂ: 365 Business Sessions Tenant/Environment/Company Create  new perlonmnance bes..
Central Usage Al

Brarch: main *

85 Project name if the repository s setup For
1.65
10.50 This page shows how sessions get created over time and what type of sessions they are (guest user, administrator, or normal user)
2019.61 . Usage o

Session Statistics Sessions by Client Type .

multiple projects

Mamp *

=]
L
(o]

<h Ta Frvironment 2ppl Performar:

This workflow has no runs y

B
—

Sessions Count Guestuser? User type Client type Client type
@Eackground

- - Fublisher *
. ast Lurrent

=
=
Pl

2957 Falze Administrator Background Fraddy

ChildSession

ra

s Test Mext hajor

P

- 87 Falg imizeras ChildSaszi
Clients o7 Falze Administrator ChildSession ' range *
ED Falze Administrator WebClient @Fhonz
B o o 500, 29959

7 Falze Administrator WebServiceClient
Locations 1175 False Mormal User Background
Falze Mormal User Child5ession

Falze Mormal User Phone Seszions over the Day - (UTC-06:00) Central Time (US & Canada)

Falze Mormal User WebClient Client type

Include Sample code (/M)

Include Sample BOPT Smite (YN}

Page views
Falze Mormal User WebEervicellisnt @ Background

bir COMMIT {¥,/N)
Reports ChildSession -

Feature usage Wenllent

|I'ItEgrﬂﬁDnS - . . 7 . ..!__4._ A . || H_...__n._ - R Y| NN .| . TS | Ic.l_..._ o
Sessions over the Week ] e — . i : : : - o ' . ) ' e
. : * N ! N o ! .
Connectors Client type | X . ' T e - , !
@Eackground - * )
el N . O i 5 . - P .
Deprecated features T s ' . . L -
) ' 5 . - . . ) . . ) . : ) . *
About the report o - E— : I : - 2 )
don Tue Wed Thiu Fr Sat Sun . . . ' ’ . L. . . 5 ’ s
L] . . .
Errors o 0 % " ' o T _ L S
Sessions by date ' ,
Performance Client type ®Background ® ChildSession ®Phone ®Webllient ®WebServiceClient .
Administration 2% N - . o .
. ;
R /,\L _ .
oK - R .
May 2022 lun 2022 Jul 2022 L . : =
Date . .
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Company Simulation
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Work during the day
. . 700
* Determine scenarios.
* A scenario could be
600
¢ U Se r g Oes tO RO | e Ce nte r- CRONUS International Ltd. | Sales~  Purchasing~  Inventory~  Posted Documents - =
¢ O p e n S C U Sto m e r L i St . Sales Orders Items Customers Item Journals Sales Journals Cash ReceiptJournals  Transfer Orders
» Select Create Sales Order with X no. of
| I n . ~+ Sales Quote  + Salg s Credi > Sales
eS GOOd a-FTP rnoo r-] | + Sales Invoice  + Sale Order 5 > Report
® Re I e a Se S a | e S O rd e r_ CRONUS International Ltd. 4(LO Sales~  Purchasing~  Inventory~  Posted Documents~ | =
o PO St & S e n d S a n i nVO i Ce Customers:  All -~ | O Search  + New il Delete - Mey ent ar Prices & Discounts Report | More optio = o . N
Responsibility
Mo T Mame ode P B (LCY) e (LCY)
_ 300 |
PY W h k h d d 7 01121212 :  Spotsmeyer's Furnishings MNash 0.00 0.0 Details ttachm
a t p e a O U rS U rl n g a a y . 01445544 Progressive Home Furnishings Mitchell 99.03 0.0
01454545 Mew Concepts Furniture | 1y L. McC 41.32 0.0 wer 81 Get 5 h Power Bl
01905893 Candoxy Canada Ir‘u::.2 o0 foung 0.00 0.0
® W h b | b 7 0190589
at are acce pta € NUMDErS: onees CRONUS Internatio td. les chasir Inve o F Docu / = ’
100 -
e Customers:  All -~ | 2arch =W =te 5 Docum Cu 4 & Disc v -
. 20000
* Environment. N s g
03100 MNo. T Naome {11 n Code Lo . Balan .
e 01121212 Spntsmgfgiséolgurnish?ﬁogélozoo 10:00-11:00 11:9_%—_&&3_%,‘:| 12:00-13:00 13:00-14:00 14:0?(%%‘?-’95'1 15:00-16:00 16:00-17:00 1§:00-18:00
EEnter PO EPostPO [ Enter’@ 5@@&”%][‘5'”"' SO M@EPrint EWHours Reg.
¢ Te st runs. 2123357 01445544 Progressive Home Furnishings YELLOW 5t Mitchell 1
2124527 = ; ory
re 01454545 New Concepts Furniture yELLow [ Sales Credit Memo mmy L. McDonald 222
|ihl R ind 01121212
. . _2z0a0a1 01905893 Candoxy Canada Inc. YELLOW sminger b Young
° |
nve St I g at I O n S - 01905899 Elkhorn Airport YELLOW Mr. Ryan Danner
01905902 London Candoxy Storage Cam... YELLOW Mr. John Kane
10000 168

The Cannon Group PLC

EIRMINGHAM BLUE

Mr. Andy Teal




How to
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BCPT Suite (£ ) g —— [il] / Saved C7 ¢
TEST Lookup Codeunits | ~ ~ -~ 7 X
P Start P Start in Single Run mode Stop & Refresh  [5# Log Entries
DTY Name
General — 149103 5 BCPT Create PO with N Lines
il 145104 BCPT Create 5O with N Lines L
Code TEST 1 149105 BCPT Create SQ with N Lines | 10
Description 149107 BCPT Detail Tnial Bal. Report 18
| 149108 BCPT Make Web Call |
Tag 0
1 149109 BCPT Open Chart of Accounts I
Duration (minutes) | 149110 BCPT Open Customer List
Default Min. User Delay (ms) 149111 BCPT Open ltem List
1 149112 BCPT Open Purch. Invoice List
Default Max. User Delay (ms) o 12
4 1459113 BCPT Open RoleCenter SOP
Work date starts at 4/11/2022 149114 BCPT Open Sales Invoice List
1459115 BCPT Open Vendor List . .
149116 BCPT Sleep 1s
: . .
BCPT Suite Lines Manage 149117 BCPT SQOL P-II'IQI @ £

NAVPS C:\> $Credential = New-Object PSCredential -ArgumentList JohnDoe@microsoft.com, (ConvertTo-SecureString -String 123P@@s -AsPlainText -Force) No. of
2rations

NAVPS C:\> RunBCPTTests.psl -Environment PROD -AuthorizationType AAD -Credential -SandboxName <sandbox name> -TestRunnerPage 149002 -SuiteCode
1

ancel

= O O




Client sessions
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AN




Simulation of client sessions

AN
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WebServer

E¥ Administrator: Windows PowerShell

PS C:\Depot\TestRunner> .\RunBCPTTests.psl PROD
C:\Depot\TestRunner\Internal\

— —= =" Load balancer




Getting Started
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* Installing as Extension
* Docker
* On-Prem .

O _ . = Open in Excel More options
Sa [ O microsoft / ALAppExtensions ' Public

CRONUS International Ltd. ‘ Sales Purchasing Inventory Posted Documents Setup & Extensions

<> Code () Issues 666 {0 Pull requests 1 0 Discussions () Actions [ w

¥ main v+  ALAppExtensions / Modules / DevTools /

| Performance Toolkit
a JesperSchulz Update to 20.4

Microsoft

BusinessCentralPerformanceToolkit Tests & Business Central

-

BusinessCentralPerformanceToolkit
Library Vanable Storage

TestFramework
Performance Toolkit

D F F N

BusinessCentralPerformanceToolkit.code-workspace
Performance Toolkit Samples




. Getting started the easy way

* VSCode extension for BCPT
* Coming soon....
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Dynamics 365 Business Central Sandbox £ n

CRONUS USA, Inc. Finance Cash Management Sales Purchasing Shopify =
Customers Vendors Items Bank Accounts Chart of Accounts 4
X This is a3 sandbox environment for test, demo, or development purposes only.  Don't show this again. v
Get started X
Hi, meet Business Central!
You're all set to try out our demo company, Cronus. Go explore on
your own, or take a quick tour first.
Activities v
Sales This Month Overdue Sales Invoice Overdue Purch. Invoice Sales Invoices Predicted
Amount Amount Overdue
$1,906 $63,890 $49,422 0
e
> See more > See more > See more > See more
Ongoing Sales Ongoing Purchases Payments Scan documents Incoming Documents

Sales Invoices

Purchase Orders Ongoing Purc... Purch. Invoices... Unprocessed Average Collec... Outstanding V... My Incoming
Invoices Next Week Payments Days Invoices O f Documents

5 - 8 1 3 Create Incomin... 1

from Camera

Sales Quotes Sales Orders

Shopify Activities

Shopify Shop info
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Samples

codeunit 149185 "BCPT Create SQ with N Lines"” iImplements "BCPT Test Param. Provider”

{

SingleInstance = true;

. codeunit 149183 "BCPT Create PO with N Lines"™ implements "BCPT Test Param. Provider”

Trig

begj{

SingleInstance

= true;

trigger Onf codeunit 149184 "BCPT Create S0 with N Lines" iImplements "BCPT Test Param. Provider"

Page Testability vegin |
| T nnt
BCPTTestContext.StartScenario('Add Order');
SalesOrder.OpenNew();
SalesOrder."No.".SetValue('');
BCPTTestContext.EndScenario('Add Order');

BCPTTestContext.StartScenario( 'Enter Account No.');

SingleInstance = true;

SalesOrder."Sell-to Customer No.".SetValue(Customer."No.");

BCPTTestContext.EndScenario( 'Enter Account No.');
BCPTTestContext.UserWait();
for 1 := 1 to NoOfLinesToCreate do begin

SalesOrder.SaleslLines.Type.SetValue(SaleslLine.Type::Item);

BCPTTestContext.UserWait();
if 1 = 1 then

BCPTTestContext.StartScenario( 'Enter Line Item No.');
SalesOrder.SaleslLines."No.".SetValue(Item."No.");

1 then

if i

BCPTTestContext.EndScenario( 'Enter Line Item No.');

BCPTTestContext.UserWait();
if 1 = 1 then

BCPTTestContext.StartScenario( 'Enter Line Quantity');

SalesOrder.SaleslLines.Quantity.SetValue(1l);
if 1 = 1 then

BCPTTestContext.EndScenario( 'Enter Line Quantity');

BCPTTestContext.UserWait();

tialized then begin

();
lized := true;
rder (BCPTTestContex

ext: Codeunit “"BCPT
d: Booclean;

reate: Integer,
amLbl: Label "Lines
ionErr: Labsl 'Para

InitTest();

Record "Sales & Rec
: Record "No. Serie

et();

estField("Order MNos
.SetRange("Series C
.fTindset(true, true

ieslLine."Ending MNo.
riesLine."Ending Nag
riesline.Validate("
riesLine.Modify(tru

I cummitl until NoSerieslLine.Next() = @;

if Ewval
end;

E |

end;

commit();

— T e = e T —— e

BCPTTestContext.5tart5cenario  Add Order’);
SalesHeader.Init();

SalesHeader."Document Type" := SalesHeader."Document Type"::0rder;

SalesHeader.Insert(true);

Commit();

BCPTTestContext.EndScenario( "Add Order’);
BCPTTestContext.UserWait();
BCPTTestContext.5tart5cenario( Enter Account No.');

SalesHeader.Validate("Sell-to Customer No.", Customer."No.");

SalesHeader.Modify(true);

Commit();

BCPTTestContext.EndScenario( "Enter Account Ho.');
BCPTTestlontext.UserWait();

Salesline.”"Document Type" := SalesHeader."Document Type",;
SaleslLine."Document No." := SalesHeader."No.";
for 1 := 1 to HoOfLinesToCreate do begin

Salesline."Line No." += 18880;
Salesline.Init();

Salesline.Validate(Type, Salesline.Type::Item);
Salesline.Insert(true);
BCPTTestContext.Userkait();

if 1 = 1 then

it Evaluate(NoOfLinesToCreate, BCPTTestContext.GetParameter(NolOfLinesParamlbl)) then;

BCPTTestContext.5tartScenario( Enter Line Item No.');

mibusc.com



. Simulating A User

* Procedurally
* TestPages

SalesHeader: Record "Sales Header";
SaleslLine: Record "Sales Line";
SalesOrder: TestPage "Sales Order”;

BCPTTestContext.StartScenario( "Add Order');

SalesHeader.Init();

SalesHeader. "Document Type" := SalesHeader."Document Type"::0rder;
SalesHeader.Insert(true);

Commit(); mibusc.com
BCPTTestContext.EndScenario( "'Add Order’);
BCPTTestContext.UserWait();
BCPTTestContext.StartScenario( Enter Account No.');
SalesHeader.Validate("Sell-to Customer No.", Customer."No.™);
SalesHeader.Modify(true);
Commit();
BCPTTestContext.EndScenario( ' Enter Account No.');
BCPTTestContext.UserWalt(); éCPTTestContext.StartScenario('Add Order');
SalesLine."Document Type" := SalesHeader [szlesorder /OpenNew();
SalesLine."Document No." := SalesHeader. szjesorder."No.".Setvalue('');
for 1 := 1 to NoOfLinesToCreate do begin gcpTTestContext.EndScenario('Add Order');
SalesLine."Line No." += 10000; BCPTTestContext.StartScenario('Enter Account No.');
SalesLine.Init(); SalesOrder."Sell-to Customer No.".SetValue(Customer."No.");
SalesLine.Vvalidate(Type, SalesLine.T pcpTTestContext.EndScenario('Enter Account No.');
SalesLine.Insert(true); BCPTTestContext.UserWait();
BCPTTestContext.Userkait(); for i := 1 to NoOfLinesToCreate do begin
if 1 = 1 then SalesOrder.SaleslLines.Type.SetValue(SaleslLine.Type::Item);
BCPTTestContext.StartScenario( 'E BCPTTestContext.UserWait();
Salesline.Validate("No.", Item."No." if i = 1 then
1f 1 = 1 then BCPTTestContext.StartScenario('Enter Line Item No.');
BCPTTestContext.EndScenario( ' Ent SalesOrder.SaleslLines."No.".SetValue(Item."No.");
BCPTTestContext.UserWait(); if i = 1 then
if 1 = 1 then BCPTTestContext.EndScenario('Enter Line Item No.');
BCPTTestContext.StartScenario( 'E BCPTTestContext.UserWait();
Salesline.Validate(Quantity, 1); if i = 1 then
SaleslLine.Modify(true); BCPTTestContext.StartScenario( 'Enter Line Quantity');
if 1 = 1 then SalesOrder.SaleslLines.Quantity.SetValue(1);
BCPTTestContext.EndScenario(  Ent if i = 1 then
BCPTTestContext.UserWait(); BCPTTestContext.EndScenario('Enter Line Quantity');

T — BCPTTestContext.UserWait();




. Logfiles

é

BCPT Log Entries | Work Date: 5/7/2022

£ Search X Delete entries within filter B Show errors B Show sessions runn...e same time as this @8 Open in Excel
A., A | B C D E F
1 Operation Scenario T .
2 ‘ Lines
3 Average of Duration (ms) Column Labels . irres
4 |Row Labels + baseline Changelog CustExt |MoreUsers |Grand Total Line
5 BCPT Create SO with N Lines 329 431 352 405 384 Lines
6 BCPT Open Customer List 313 377 340 341 342 tines
7 BCPT Open Item List 555 628 557 559 572"
8 Grand Total 416 489 431 430 439 "=
9 i Lines
10 3l Operatlon .Y | Lines
11 Average of Duration (ms) t
12 | .09 Lines
13
14 600 Lines
15 -~ 500 | Lines
16 Tag z Lines
17 400 y— m baseline Lines
18 - - i M Changelog :nes
19 | | m CustExt .
20 200 i HE = MoreUsers st
21 - |
23 0 — 22 ~ E
24 BCPT Create SO with N Lines BCPT Open Customer List BCPT Open Item List .
25 Codeunit Name .Y =
26 st
MoreUsers 7 9/24/2020 5:55 PM 9/24/2020 5:55 PM 149104  BCPT Create SO with N Lines
MoreUsers 7 9/24/2020 5:55 PM 9/24/2020 5:55 PM 149104  BCPT Create SO with N Lines
MoreUsers 7 9/24/2020 5:55 PM 9/24/2020 5:55 PM 149104  BCPT Create SO with N Lines

Session No.

1203

1202

1203

1202

1203

1204

1203

1204

1204

1205

1204

1205

1205

1205

1206

1206

1206

1206

1207

1199

1200

1209

1211

1199

1207

1199

1201

1214

1200

1199

1199

Operation Message

Add Order

Enter Line Item No.
Enter Account No.
Enter Line Quantity
Enter Line Item No.
Add Order

Enter Line Quantity
Enter Account No.
Enter Line Item No.
Add Order

Enter Line Quantity
Enter Account No.
Enter Line Item No.
Enter Line Quantity
Add Order

Enter Account No.
Enter Line Item No.
Enter Line Quantity
Scenario

Scenario

Scenario

Scenario

Scenario

Add Order
Scenario

Enter Account No.
Scenario

Scenario

Add Order

Enter Line Item No.

Enter Line Quantity

Duration (ms)

0

0

0

0

16

16

17

13

16

16

408

408

434

385

348

316

382

355

12

16

usoc.com
2
No. of SQL
Statements Status

3 Success
7 Success
7 Success
7 Success
7 Success
3 Success
7 Success
7 Success
7 Success
3 Success
7 Success
7 Success
7 Success
7 Success
3 Success
7 Success
7 Success
7 Success
22  Success
194 Success
194 Success
22  Success
22  Success
3 Success
16 Success
7 Success
194 Success
22  Success
3 Success
7 Success

7 Success ot



=@ Microsoft Dynamics 365

Partner story

Dynamics 365 Business Central

Cronus International Ltd.

Getting Started

Hi Stan, ready to set up
your business?

We've prepared a few activities to get you

our team quickly started

Activities

$23,876

Ongoing Sales

$93,422

Ongoing Purchases

$170,024

Payments Create

Sales Quot Sales Ovdi Sales o Purchase Ongoing Purch. Invaices Unprocessed
pe = shiian Orders Purch, Irvoices w:Nm Week Payments
> > > > > ) >

Business Assistance

New




B CI NAV
TECH
DAYS

. 4PS had a prospect with 700+ users Iin SaaS L%

»>4PS is a NL ISV

Customer

> 700+ users

»Specialized in deliveries to
construction companies

»Subsidiary of a large group

» 20+ years in business
»Specialized in Construction industry
» Medium-to-large Customers




B CI NAV

. Workshops with the Customer

mibusc.com

* How many Concurrent users?

» What Business Processes to include?

* External applications (via web services)

* What are acceptable response times? _ _

* How many documents, transactions, views and reports per_dafy?, 2




N\ Planning
together
with the
customer

|E;|Ln|m|-q|m|m|-h|w Mo

—_—l
—l

_—1 =1 =
Bl )

Nﬂ Test scenario

1 Create service order - background
2 Create service order

3 Open Service Order Card

4 Open price books

5 Register hours
6  Approve hours

7 Process hours
8 Open Chart of Accounts

9  Create purchase order

10 Create project prognosis
11 Open project control

12 Create and Post Project Invoice

13 Create and Post Invoice Proposal

14 Create and Post Purchase Invoice

15 Post General Journal Entry

ﬂ Actions

1. Create Customer

. Create Service Location
. Create Service Order

. Create Customer

. Create Service Location
. Create Service Order

. Open Service Order Card

R R T R S B R O Ry

. Go to Service Order
No actions defined

1. Create employee

2. Open Timesheet

3. Create Timesheet

4. Navigate to Timesheet
5. Generate Timesheet
No actions defined

No actions defined

No actions defined

1. Create purchase order

2. Create purchase order lines
1. Create Project

2. Create Budget Lines

3. Create Prognosis

No actions defined

. Create Project

. Generate Budget Lines

. Generate Installments

. Generate Sales Invoice

. Open Sales Invoices list

. Navigate to Sales Invoice
. Post Sales Invoice

. Create Customer

. Create Service Contract

. Create Installment

S e =2 T ¥ B - F VI S

Prop.

. Open Invoice Proposal

. Navigate to Invoice Proposal
. Post Invoice Proposal

. Create Vendor

. Create Purchase Order

. Create Purchase Invoice

. Open Purchase invoice

. Mavigate to Purchase Invoice
. Post Purchase Invoice

. Create General Journal Lines

I = R S R FE R B =

. Post General Journal Lines

- e

. Generate Service Contract Inv.

ﬂ Target value

Creation 15-20 sec.
Creation 15-20 sec.
Creation 15-20 sec.
Creation 15-20 sec.
Creation 15-20 sec.
Creation 15-20 sec.
Card 2-5 sec

Card 2-5 sec

Card 2-5 sec
Creation 15-20 sec.
Card 2-5 sec
Creation 15-20 sec.
Card 2-5 sec
Process 15-20 sec.
Process 15-20 sec.

Process 15-20 sec.
List page 2-5 sec.

E F G H
Number of users (sessions)

ﬂ lﬂﬂ‘ﬂ ?5‘}= 50‘%‘ 25‘}= Estimates average numbers

1 1 1 1

149 112 75 37

149 112 75 37
30 23 15 8

1000 750 500 250
90 68 45 23

18 14 9 5

Creation 15-20 sec.

Creation 15-20 sec.

Creation 15-20 sec.
Creation 15-20 sec.
Creation 15-20 sec.

77 58 39 19

30 23 15 8

Extended list 5-10 sec 149 112 75 37

Creation 15-20 sec.
Creation 15-20 sec.
Creation 15-20 sec.
Creation 15-20 sec.
Card 2-5 sec

Card 2-5 sec
Process 15-20 sec.

Creation 15-20 sec.
Creation 15-20 sec.
Creation 15-20 sec.

Creation 15-20 sec.

Card 2-5 sec

Card 2-5 sec
Process 15-20 sec.
Creation 15-20 sec.
Creation 15-20 sec.
Creation 15-20 sec.
Card 2-5 sec

Card 2-5 sec
Process 15-20 sec.

12 9 ¥ 3

Creation 15-20 sec.

Card 2-5 sec

89 67 45

30.000 per year; 150 per day

6.000 per year; 30 per day

N.A.
N.A.

N.A.
N.A.

MN.A.
MN.A.

65.000 per year, 325 per day

900 per year, 5 per day
MN.A.

39.000 per year, 200 per day

39.000 per year, 200 per day

1 80.000 per year, 400 per day

22

Total

iterations

150

30

180
180

200

200

400

20

325

Total

iterations Between

Duration per

Bl per day B (min) B session B (sec)

30

30

30
30

30
30

30
30

30

30

30

30

30

9,38

1,88

11,25
11,25

30 20,31

0,31

12,50

12,50

25,00

1,25

Delay

Iterations

192

960

160
160

1800
1800

240

389

5760

144

144

72

1440




Planning together with the customer

A B C D E F G H

1 Number of users (sessions)

Total Delay
Total iterations | Between
iterations Duration per Iterations
2 Hﬂ Test scenario ﬂ Actions ﬂ Target value ’ﬂ 100' ?E?fﬂ 50?»-“ 25?#“ Estimates average numbers ﬂ per day ﬂ (min) ﬂ session (sec) n
24

1. Create purchase order Creation 15-20 sec.

25 |9 Create purchase order

2. Create purchase order lines Creation 15-20 sec. 58 39 19 65.000 per year, 325 per day 325 30 20,31

E 3 Open Service Order Card 2. Go to Service Order Card 2-5 sec 149 112 75 37 N.A. 180 30 11,25 160
11 /4  Open price books Mo actions defined Card 2-5 sec 30 23 15 8 N.A. 180 30 11,25 160
12 1. Create employee Creation 15-20 sec.
13 | 2. Open Timesheet Card 2-5 sec
14 | 3. Create Timesheet Creation 15-20 sec.
15 | 4. Navigate to Timesheet Card 2-5 sec
16 |5 Register hours 5. Generate Timesheet Process 15-20 sec. 1000 750 500 250 N.A. 30 1800
176  Approve hours Mo actions defined Process 15-20 sec. a0 68 45 23 N.A. 30 1800
18
19
20 |
21
22 |7  Process hours No actions defined Process 15-20 sec. 1 1 1 1 N.A. 30
23 |8  Open Chart of Accounts Mo actions defined List page 2-5 sec. 18 14 9 5 N.A. 30 240
24 | 1. Create purchase order Creation 15-20 sec.
259  Create purchase order 2. Create purchase order lines Creation 15-20 sec. 77 58 39 19 65.000 per year, 325 per day 325 30 20,31 89
26 | 1. Create Project Creation 15-20 sec.
27 | 2. Create Budget Lines Creation 15-20 sec.
28 10 Create project prognosis 3. Create Prognosis Creation 15-20sec. 30 23 15 8 900 per year, 5 per day 5 30 0,31 5760
29 |11 Open project control No actions defined Extended list 5-10 sec 149 112 75 37 MN.A. 600
30 1. Create Project Creation 15-20 sec.
31 | 2. Generate Budget Lines Creation 15-20 sec.
32 | 3. Generate Installments Creation 15-20 sec. [
33 | 4. Generate Sales Invoice Creation 15-20 sec.
34 | 5. Open Sales Invoices list Card 2-5 sec
35 | 6. Navigate to Sales Invoice Card 2-5 sec
36 12 Create and Post Project Invoice 7. Post Sales Invoice Process 15-20 sec. 3 2 2 1 39.000 per year, 200 per day 200 30 12,50 144
37 1. Create Customer Creation 15-20 sec.
38 2. Create Service Contract Creation 15-20 sec.
39 | 3. Create Installment Creation 15-20 sec.
4. Generate Service Contract Inv.
40 Prop. Creation 15-20 sec.
41 | 5. Open Invoice Proposal Card 2-5 sec
42 6. Navigate to Invoice Proposal  Card 2-5 sec
43 /13 Create and Post Invoice Proposal 7. Post Invoice Proposal Process 15-20 sec. 12 9 6 3 39.000 per year, 200 per day 200 30 12,50 144
44 | 1. Create Vendor Creation 15-20 sec.
45 | 2. Create Purchase Order Creation 15-20 sec.
46 3. Create Purchase Invaice Creation 15-20 sec.
47 | 4. Open Purchase invoice Card 2-5 sec
48 5. Navigate to Purchase Invoice  Card 2-5 sec
49 114  Create and Post Purchase Invoice |6. Post Purchase Invoice Process 15-20 sec. 3 2 2 1 80.000 per year, 400 per day 400 30 25,00 72
50 1. Create General Journal Lines Creation 15-20 sec.
51 |15 Post General Journal Entry 2. Post General Journal Lines Card 2-5 sec 29 67 45 22 20 30 1,25 1440

.. . . v o — - . . - -




. 4PS Suite Scenarios (excerpt)

mibusc.com

No. of Delay between

Codeunit Name Parameters Sessions iterations (sec.) Delay Type
Add Service Order Post=True,UseExistingData=True,Function=CreateServiceOrderWithLocation 1 192 Fixed
Add Service Order .PﬂstzTrue,UseExistingDatazTrue,Fun-::tic:un=CreateSewiceDrderWithanatinn 25 480 Fixed

| Create Job Progress Post=True,UseExistingData=True,Approve=False,WorkflowCode= 5 480 Fixed

| Add Extension Contract Post=True,UseExistingData=True,Approve=False,WorkflowCode= 3 480 Fixed

| Open Serv. Order Card 1 160 Fixed

| Add&Post Inv.Prop.Pl. Post=True,UseExistingData=True,Approve=False,WorkflowCode= 3 480 Fixed |

| Open Serv. Price Book 1 160 Fixed

| Add&Post Purch. Order Post=False,UseExistingData=True,Approve=True, WorkflowCode=TEST-01 25 89 Fixed

| Create SUP Production 10 480 Fixed

| Work Order Job Repeat 2 480 Fixed

| Add Plant Request Post=True,UseExistingData=True,Approve=False,WorkflowCode= 5 480 Fixed

| Open SO Monitor 1 160 Fixed

| Open Post. Puch. Inv. 1 160 Fixed

| Add&Post Job Inv. BudgetLines=60,Installments=20,UseExistingData=True 1 144 Fixed |

| Add Service Order Function=CreateServiceOrderWithLocation,Post=True,UseExistingData=True 25 480 Fixed

| Create Purchase Quote Post=True,UseExistingData=True,Approve=False,WorkflowCode= 3 480 Fixed

| Open Serv. Contr. Card 1 160 Fixed

| Open Serv. Order Card 1 160 Fixed | -



. Results (25%, 50% and 100% load)

Average of Duration (ms) Column Labels v
Row Labels ~ |025% load Company A |050% load Company A 100% load Company A Grand Total
—ITestCUBK 279 378 538 428
Planning Per Department 'Smmﬁ .Y Operation .Y N |
Scenario
—IAdd Service Order Average of Duration (ms)
Create Service Order 4.000
Scenario
—ICreate Job Progress
Create Progress Header 3200
Create Progress Lines
Open Progress Page 3.000
Scenario
~IOpen Serv. Order Card
Open Service Order Card 2.500
Scenario
—Add&Post Inv.Prop.Pl. Tag : ;-
Create and Post Plant Number )2.000 W025%load Company A Qg
Create and Post Plant Order W 050% load Company A
Create Invoice Proposal m 100% load Company A
Open Invoice Proposal (Plant) 1500
Post Invoice Proposal (Plant)
Scenario 1000
~IOpen Serv. Price Book
Open Service Price Book
Scenario 500
—IAdd Extension Contract
Create Extension Contract . .
Create Extension Contract Budget Line 0
Create Project Add Service Order Add&Paost Purch. Order Create SUP Production Add&Post Job Inv. Add&Post Purch. Inv.
Generate Project Installments Codeunit Name ~

Scenario




CPU load during Tests
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Data from Live system (April 1. — 2.)
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=@ Microsoft Dynamics 365

Analysis

Dynamics 365 Business Central

Cronus International Ltd.

Getting Started

Hi Stan, ready to set up
your business?

We've prepared a few activities to get you

your team quickly started

Activities -

$23,876

Ongoing Sales

$93,422 $170,024

Ongoing Purchases Payments Create

Sales Quotes Sales Orders
> >

Business Assistance

Sales Irmvoices Purchase Ongoing Purch. Invoices Unprocessed t

Orders Purch, Imveices Due Next Week Payments \
i/ 5 0) 5 5 4
> > > > >

New




. Results (25%, 50% and 100% load)

Average of Duration (ms) Column Labels v
Row Labels ~ |025% load Company A |050% load Company A 100% load Company A Grand Total
—ITestCUBK 279 378 538 428
Planning Per Department 'Smmﬁ .Y Operation .Y N |
Scenario
—IAdd Service Order Average of Duration (ms)
Create Service Order 4.000
Scenario
—ICreate Job Progress
Create Progress Header 3200
Create Progress Lines
Open Progress Page 3.000
Scenario
~IOpen Serv. Order Card
Open Service Order Card 2.500
Scenario
—Add&Post Inv.Prop.Pl. Tag : ;-
Create and Post Plant Number )2.000 W025%load Company A Qg
Create and Post Plant Order W 050% load Company A
Create Invoice Proposal m 100% load Company A
Open Invoice Proposal (Plant) 1500
Post Invoice Proposal (Plant)
Scenario 1000
~IOpen Serv. Price Book
Open Service Price Book
Scenario 500
—IAdd Extension Contract
Create Extension Contract . .
Create Extension Contract Budget Line 0
Create Project Add Service Order Add&Paost Purch. Order Create SUP Production Add&Post Job Inv. Add&Post Purch. Inv.
Generate Project Installments Codeunit Name ~

Scenario




. Log Entries

mibusc.com
No. of SQL
Tag Veersion No. W Start Time End Time Codeunit I Codeunit Name Ssession Mo,  Operation Message Curation (ms) Statements  Status
Baseline 1  4/6/20219:32 AM 4/6/2021 9:32 AM 149116  BCPT Sleep 1s 27  Scenario 1124 0  Success
Baseline 1 4/6/2021 932 AM 4/6/2021 9:32 AM 149105  BCPT Create 5Q with M Lines 24  Add Order 903 20 Success
Baseline 1 4/6/2021 9:32 AM 4/6/2021 9:32 AM 149103  BCPT Create PO with N Lines 22  Entey Accownt No. 7438 32 Success
Baseline 1  4/6/2021 9:32 AM 4/6/2021 9:32 AM 149104  BCPT Create SO with N Lines 23  Enter\Accoung Mo. 795 43  Success
Baseline 1  4/6/20219:32 AM 4/6/2021 9:32 AM 149105  BCPT Create 5Q with N Lines 24  Enter Account No. 685 37  Success
Baseline 1 4/6/2021 932 AM 4/6/2021 932 AM 149109  BCPT Open Chart of Accounts 20  Scenarid 3318 86  Success
<& BCPT Suite | Work Date: 1/26/2023 @ -+ (0] +Saved 7 A
DEMO |
a art in Single Run mode 0| e res [F& LooNEntries ctions ewer options ' . - ‘ . ‘
Start P Startin Single R d Stop Refresh = L t Act F pt . ;
' | BCPTTestContext.StartScenario( 'Add Order');
e < SalesHeader.Init();
o loavo AN e | o] o e SalesHeader. "Document Type" := SalesHeader."Document Type"::Order;
ypP YP H
Descrintion ! Directions Demo. | Work date starts at ‘ 1/26/2023 ‘ Started at 4/6/2021 9:32 AM
- (el gl T ol Total No.ofSesins «| SalesHeader.Insert(true);
Duration (minutes) | // 1 | Version l 1] CDm’n i‘t { ) ;
Default Min. User Delay (ms) ‘ / 100‘ Base Version ‘ O‘ BCPTTEStCDntEKt . EndScenariD( IAdd D]"‘der" ) ;
BCPT Suite Lines Manage & BCPTTESt Cﬂntext 'l USEI‘HEI.'Lt ( ) _;.
- ) _— oo o BCPTTestContext.StartScenario( 'Enter Account No.');
No. of in Min. User Max. User iterations No. of Total Duration Duration No. of SQL SQL No. of 1 . " " " "
Codeunit ID Codeunit Name Parameters Sessions  For... Description Status Delay (ms) Delay (ms) (sec) Delay Type lterations (ms) (ms) Statements Statements  lterations Base S a le SHE adE ru. . \Ja 11 dat E ( SE 1 1 _t 0 c u St Dme r\. MD’ . , c u S't ﬂme I-|. . N{} . } -;
149103 BCPT Create PO with N Lines | Lines=10 10 Completed 100 1000 5 Fixed 3 5678 1892 803 267 0
49704 BCPT Create SU WIth N Lines Lines=10 1 ] Completed 100 1000 5  Fixed 3 5678 1892 1066 355 0 Sa ]_E-SHEBdE ™. MDdi'F}" {tFUE) ;
149105 BCPT Create SQwith N Lines  Lines=10 10 Completed 100 1000 5 Fixed 4 5789 1447 1021 255 0 .
149107 BCPT Detail Trial Bal. Report 1 O Completed 100 1000 5 Fixed 9 26610 2956 671 74 0 Comm ]_t (: ) ;
149108 BCPT Make Web Call 1 0 Completed 100 1000 5 Fixed 13 460 35 0 0 0 ) . \
149109 BCPT Open Chart of Accounts 1 @ Completed 00 1000 5 Fixed 2 36 1693 157 7% 0 BCPTTestContext.EndScenario( 'Enter Account No.');
149110 BCPT Open Customer List 1 Completed 100 1000 5 Fixed 2 1365 682 169 84 0 .
149111 BCPT OEen ltem List 1 Comzleted 100 1000 5 Fixed 2 1079 539 95 47 0 BCPTTes t CDH":E Kt LUserha lt ( ) ;
149112 BCPT Open Purch. Invoice List 1 Completed 100 1000 5 Fixed 2 468 234 60 30 0 * " "o " ",
149113 BCPT ogen RoleCenter SOP 1 Comzleted 100 1000 5 Fixed 2 343 171 140 70 0 Sa ]' esLine. Doc ument Ty pE 1= 5a ]' esHea der . Doc UlnEﬂ't Ty pE ;
149114 BCPT Open Sales Invoice List 1 Completed 100 1000 5 Fixed 1 294 294 31 31 0 S a ].E S Li ne " DD s ument ND "o S-E 1 e SH Ead er "Nﬂ' "w,
149115 BCPT Open Vendor List 1 Completed 100 1000 5 Fixed 1 625 625 78 78 0 * ' ' ' ‘2
149116 BCPT Sleep 1s 1 0 Completed 100 1000 5 Fixed 11 11171 1015 0 0 0 -Fc}r- i = 1 to NﬂO’FLinESTDCFE‘atE dD begin
- 149117 ¢ BCPT SQL Ping 1 0 Completed 100 1000 5 Fixed 13 223 17 23 1 0

SalesLine."Line No." += 10000;




How to get good data

mibusc.com

* What do we want to measure?
* Ul responsiveness
* Scenario duration

* Think of what we want to see in Excel (or PowerBl)
* Field validation times
* Page openmg times

» Use ‘generic’ scenario names, e.q. ‘Valldate Quantlty or‘Valldate No.’ to
enable cross-test analysis . B -



AN

Excel — PivotTable Demo

A : L

1 |Operation Scenario A
E_

3 |Row Labels + Average of Duration {ms)
4 |BCPT Create PO with N Lines 15593
2> |BCPT Create 50 with N Lines 15593
6 |BCPT Create SQwith N Lines 1447
7 |BCPT Detail Trial Bal. Report 2957
8 |BCPT Make Web Call 35
9 |BCPT Open Chart of Accounts 1693
10 |BCPT Open Customer List ba3
11 |BCPT Open Item List 240
12 |[BCPT Open Purch. Invoice List 234
13 |[BCPT Open RoleCenter SOP 172
14 |[BCPT Open Sales Invoice List 254
15 BCPT Open Vendor List 625
16 BCPT Sleep 1s 1016
17 [BCPT 5QL Ping 17
18 Grand Total 929

A B
1 Operation Enter Account No. -1
E_
3 Row Labels + Average of Duration (ms)
4 |BCPT Create PO with N Lines 249
5 |BCPT Create SO with N Lines 273
6 |BCPT Create SQ with N Lines 151
7 Grand Total 230
A 2
Operation Enter Line Quantity A
Row Labels + Average of Duration {ms)

BCPT Create PO with N Lines
BCPT Create SO with N Lines
BCPT Create SQ with N Lines

1
177
13

Grand Total

59

mibusc.com



Gotcha!

mibusc.co

* Demo company quickly runs out of No. Series
» Start by extending the number-ranges
* Locking
* Most often in the test code itself(!) — Sprinkle a lot of commlt() [ UserWalt()
over the code. S |

* No. Series
* SIFT keys

* Over-estimating user activity - . ~
» We tend to think “we want 10 users to create a purchase order every 105"
Rea”y7 P . o .
* Under-estimating user activity

* We tend to forget “the other stuft”, e. g batch JObS external apps / web
services, search and filtering, report requests etc SN _.




Non-typical findings ;-)

mibusc.com

» Starting remote Ul sessions from a PC also puts a load on the PC. 8oo Ul
sessions maxes it out — 4PS had to split the client load to two machines.

* Test Pages: Conditional / random / parameterized execution makes test
pages more unpredictable and can sometimes raise messages or dialogs,
which breaks test due to Ul handlers SRR e



=@ Microsoft Dynamics 365

Dynamics 365 Business Central

Cronus International Ltd.

Getting Started

Hi Stan, ready to set up
your business?

e prepared a [ activitees to get you

your team quickly started

Activities -

$23,876

Ongoing Sales

$93,422 $170,024

Ongoing Purchases Payments

Business Assistance

Purchase Ongoing Purch. Invoices essed
Orders Purch, Imveices w: Next Week ms
> > > >

Create

New
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. Conclusion b

*  Business Central Performance Toolkit can help you evaluate whether a
customer case is feasible

* Equally important: It can tell you if the case is not feasible

* The tool can help you identity locking issues across scenarios — somethlng
that can be difficult to find S - '



mibusc.com

Resou rces Performance Toolkit Extension - Business Centralv | Microsoft Docs

a n d Ca I I tO Get started with Business Central Perfo‘rjma"nceTooIki"t* (docs)
Action ' o

Try out Business Central Performance Toolkit App SOLq.fce |

Contribute to samples pUbliShed',thitHubT o

Share your experiences s and feedback in yammer conversatlon on
Business Central Performance Toolklt ]



https://docs.microsoft.com/dynamics365/business-central/dev-itpro/developer/devenv-performance-toolkit
https://appsource.microsoft.com/en/product/dynamics-365-business-central/PUBID.microsoftdynsmb%7CAID.75f1590f-55c5-4501-ae63-bada5534e852%7CPAPPID.75f1590f-55c5-4501-ae63-bada5534e852?tab=Overview
https://github.com/microsoft/ALAppExtensions/tree/master/Apps/W1/BCPT-SampleTests
https://www.yammer.com/dynamicsnavdev/
https://docs.microsoft.com/en-us/dynamics365/business-central/dev-itpro/developer/devenv-performance-toolkit
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