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» Lifecycle

* Logins

* Performance

* AL errors

* PowerBl Dashboard

http://aka.ms/bctelemetryreport
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Other debugger enhancements

. * New setting to exclude temporary record read writes

"configurations™: [

mibusc.com

"name": "Publish: Microsoft cloud sandbox",
"type": "al",

"request”: "launch",

"environmentType":

“environmentName" :

“startupObjectId": 22,

"breakOnError”: "AIL",
"breakOnRecordWrite™: ",

"launchBrowser": 5'3 All"
“enableSqlInformationDe &2 "ExcludeTemporary™
“enableLongRunningSqlSt &2 "None"

“configurations”: |

“name"”: "Publish: Microsoft cloud sandbox”,
"type": "al",

"request”: "launch”, ‘
“environmentType": "Sandbox crr T . ‘ . _ ‘ -
"environmentName": "sandbox”, »

"startupObjectId": 22,

“breakOnError®: ™",

"breakOnReco r"dl.-.ll‘:i"g'a All" Default value

"launchBrowser”: 22 "ExcludeTry”

"enableSglInforma 22 "None"

eLongRunningSqlStatements : ,
"longRunningSqlStatementsThreshold”: 560,
"numberQfSqlStatements™: 10,

"startupCompany™: "CRONUS USA, Inc."
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Recording of a session and looking at the state at certain points in time: snappoints

Snapshot debugging does not stop the execution and only records state on snappoints.
So, it Is enabled in PRODUCTION.

1.Set snappoints and start snapshot debugging for a session
2.Perform the scenario you want to debug

3.Download snapshot result o
4.Step through the snapshot and inspect flow & data =~

Snapshot result will contain call-stack and select local & gIobaI varlables values recorded for
the snappoints. S TR . S

Allows rapid investigation and collaboration with the..-'cus_tomer_o'h' eXéctreprod'uction‘.steps o |



. Snapshot launch.json configuration

request Type of launch configuration.
Must be “snapshotinitialize”

{
environmentName The SAAS environment name "name”: "Snapshot sandbox next user session”,
“type”: "al”,
"request”: "snapshotInitialize",
environmentType Production, Sandbox, OnPrem "breakOnNext": "WebClient",
"userId"”: "JANEDOE",
}s
tenantld The AAD tenant id, or the authority domain (<xyz>.onmicrosoft.com) {
"name”: "Snapshot sandbox existing session ID",
"type": "al",
breakOnNext WebClient, WebServiceClient, or Background (only Ul-less user sessions) "request”: "snapshotInitialize”,
"breakOnNext"”: "WebClient",
"sessionId": 2233
sessionld Integer id of running session to attach to. j

Help and Support page/Tenant Admin Center

userld The ID of the user to attach to.
Can be empty (debug next), a user ID security GUID or username

snapshotVerbosity If set to SnapPoint, call-stack is only captured on snappoints. Default is Full
executionContext Debugging, Profiling or both
profilingType Sampling or Instrumentation

Snapshot Debugging - Business Central | Microsoft Docs



https://docs.microsoft.com/en-us/dynamics365/business-central/dev-itpro/developer/devenv-snapshot-debugging

. Adding snappoints

mibusc.com

Conceptually same as breakpoints
* Added in gutter or using shortcut

> VARIABLES AL HelloWorld.al > ..
. . . 2> WATCH
¢ Shown |n brea prlntS ||St S CALL STACK 1 pageextension 58188 CustomerListExt extends "Customer List”
. “ BREAKPOINTS 2 {
: AlSO 1N Symb0| COde (DAL) ® 4 Customer List.dal \ aps... (1544 i E;lfier OnOpenPage();
® £ Customer Listdal \TestSnaps... (1557 5 ) myText := 'Did we hit this?';
ﬁb ® 4 HelloWorld.al 5 i := true;
® [4Page%22.al - ... 1559 7 if i then
8 Message( 'Hello Virtual Event')
9 else
18 Message(myText);
11 end;
e 12
13 var
14 myText: Text;
However 15 i: Boolean;

1A/ 1

* Not a breakpoint, execution is not halted

» Variables only collected at snappoints
(and exceptions)

* Must be added before initializing snapshot




. Inttializing snapshot

F7 or "AL: Initialize snapshot debugging” command

AL: Show all snapshots Shift + F7 recently used
AL: Initialize snapshot debugging F7
Alt + F7

AL: Finish snapshot debugging on the server

Prepares snapshot capture
Uploads snappoints and trigger rules to target server
Starts listening, if it can acquire a session then it sets status to started

Snapshot debugging session counter on the status-bar will be updated

View all current snapshots
Click the debug icon in the status bar
J Nne snapsnot E;itf:.";._;_j sessions
Shift+ F7 U a66eaedb-43f6-442e-a559-71 ded?cft‘)bﬂ‘ | |

"AL: Show all snapshots” command - -_— \ ._




Finish and download snapshot session

AN
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You finish snapshot debugging session by pressing Alt + F7

Brings up all snapshot sessions that have been started.

orlt | The snapshot debug sessions

>J a66eae4b—43f6—442e—a559—71 ded8cfebff

——— - -
— 4 — ¥ \,_,_\, = o~  —" ’“b"'"'l - = P—— e, = >z o e s = e dis
~ - I\ ’ — { — T ~ ~ — i
~ ) ! i 3 4 . : X !
> LA LU - LAl LN O S — - P L. ~— a4 . - . — - I N

E — —

- a5 Gl — Y — e . e

Choosing one will close the session debugging on the server and download the- '
snapshot file.

i
D
X

TERMINAL  PROBLEMS OUTPUT DEBUG CONSOLE AL %7

Mﬁymoo*u-ovv:-uﬁl\h N N N e W e L R T O e - Z e W s W N e L N I“Mrr*—vmh*b'lnoub‘u-“}“c n--u-bl -3 h"l\l\

[2020-09-23 18:13:01.67] The snapshot debugger attach session has finished. Snapshot successfully saved as
‘c:\Users\pborring\Documents\AL\TestSnapshot\.snapshots\a66eaedb-43f6-442e-a559-71ded8cf6bff.zip".

As the snapshot can contain customer privacy data, you should handle it according to privacy compliance and remember to delete it when you are
done using it.

Use the 'Show all snapshots’' command, or by clicking the snapshot debugger icon in the left corner of the toolbar to view the downloaded
snapshots ready for debugging.

Bt 3




Snapshot states

mibusc.com

AN

A snapshot debugging session can be in one of these states

r

Initialized Server is waiting for the next session to be snapshot debugged based on specified session
rules

Started Attached to end-user session and snapshot capture in progress

Finished Snapshot capture has finished

Downloaded Snapshot file is downloaded




AN

Warning on capturing user session

If initializing a snapshot session for the next session, the user will be warned

rased Not Shippe

Partially
Shipped

A snapshot debugging session with ID '"1b73b416-b519-4dab-
b964-2f55ac8443bd' has been started. Any code that runs in this
window of Business Central will now be monitored, your screen,
however, is not being recorded. To end the snapshot debugging
session and return to Business Central, close this window and re-
open Business Central. Learn more at
https://docs.microsoft.com/en-us/dynamics365/business-
central/dev-itpro/developer/devenv-snapshot-debugging

OK

Approvals

Pending Approvals

mibusc.com
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Snapshot access and permissions
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D365 Snapshot Debug permission set

To create and download a snapshot file that exists on the server on behalf of an
end-user .

ResourceExposurePolicy (former ShowMyCode) and Nonlebuggable
Dynamic IP protection are respected as with normal debugger '

Must be started within 30 minutes after |n|t|aI|zat|on '
Must be finished within 10 minutes. -




. Snapshot files

Archive (.zip) file

* Default downloadedto ./ .snapshots in current

workspace.

* Override download location
with al.snapshotOutputPath setting.

» Contains debug metadata (code, callstack and snapshot

data etc.)

'

Snapshots can contain customer privacy data!

* Must be handlec

* Delete when no

accordingly to privacy compliance.
onger needed.

* Unfinished snapshots pruned on internal server side.

v TESTSNAPSHOT
alpackages
) Microsoft_Application_17.0.16852.0.app
) Microsoft_Base Application_17.0.16954.0.app
) Microsoft_System Application_17.0.16852.0.app
) Micr

osoft_System_17.0.16844.0.app

mibusc.com

snapshots

Bl a66eaedb-43f6-442e-3559-71ded8cfebff.zip

| I HelloWorldSnappoint.zip

snapshots.json

7 g VSCooc .Shapshots » 00Zdab4dT-bObT-4d4c-8f9c-372036f0420e.zip
] launch.json ~
rad.json |:| Name Type
% app.son & 0.mdc MDC File
™N - . ge — -
‘ =fault publisher Te -
[)) Default publisher_Te ) 1.mdc MDC File
=llA\ANAarid = T .
AL ERQIN A & 2.mdc MDC File
& 3.mdc MDC File
H:I 4.mdc napshots > hots.json > {} 0> {} -;na_:t‘c,‘nf‘v;‘:jo-wfc‘-uﬁ_ workspacePath
1 [
& 5.mdc 5 ‘
!I 6.mdc 3 "debuggingContext"”: "062da641-b0Obl-4d4c-8f9c-372036f0420e",
' 4 "snapshotContext": {
!'I 7.mdc 5 | "debugConfig": {
] 6 "type": "al",
ﬂ 8.mdc v/ "request”: "snapshotInitialize",
. 8 "name": "snapshotInitialize: Microsoft production cloud”,
[~ 1 o M i ' b O
e 9 configuration”: {
10 "environmen £ Yeie®
11 },
12 "sessionId": -1
13 }s
14 "workspacePath": "c:\\Users\\<REMOVED)I\\Documents\\AL\\CloudSnapshot",
15 "createdTime": "2020-09-17T708:01:13.000Z",
16 "affinityCookie™: ""
17 "status": 4,
18 "attachKind": 2
19 }
20 }
21 ]




Debugging snapshot file offline
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Downloaded snapshot session can be debugged. Code “execution” will stop at first snappoint hit

Shlft+F7 or CliCk debug status icon, SEleCt ﬁniShEd SnapShOt AL exceptions W|” be treated as Snappoints
capture in ./.snapshots ("al.snapshotDebuggingPath”

S L
override). No snappoints? Entry first line in first captured method

F5 and chose snapshot launch configuration with a
“snapshotFileName” set. F5 will jump between snappoints/breakpoints
Can insert new breakpoints, but no variable state after capture

%] File Edit Selection View Go Run Terminal Help Page%:22.al - TestSnapshot - Visual Studic Code — O x

o O o - ‘ ‘ : .

RUN | P> Microsoft cloud sandl & & - AL Page%22.al X O | S SR
~ WARIABLES C: » Users > pborring » AppData > Local > Temp > snapshotfiles > AL Page%:22.al . “ ' ’ !
CRMIsCoupledToRecord: False 1531 CanCancelApprovalForRecord := ApprovalsMgmt.CanCancelApprovalForRecord(RecordId); " e o ! _
OpendpprovalEntriesExist: False 1532 ‘ ! o -
1533 WorkflowlebhookManagement . GetCanRequestAndCanCancel(RecordId, CanRequestApprovalForFlow, CanCancelApprovalForFlow); !
CanCancelApprovalForRecord: False 1534 . . . . .
EnabledApprovalliorkflowsExist: False 1535 // Contextual Power BI FactBox: send data to filter the report in the FactBox . . )
PowerBIVisible: False 1536 CurrPage. "Power BI Report FactBox".PAGE.SetCurrentlListSelection("No.", false, PowerBIVisible); . .
ItemReferenceVisible: False 1537 .
CanRequestApprovalForFlow: False 1538 SetWorkflowManagementEnabledState; ’ ‘
CanCancelApprovalForFlow: False 1539 end; -
_ - 1548 ‘ .
cventiilter: 1541 trigger OnInit()
> locals 1543 CaptionTxt := CurrPage.Caption; J z
> Database Statistics = 1544 SetCaption(CaptionTxt);
~ WATCH 1545 CurrPage.Caption(CaptionTxt); ', .
1546 PowerBIVisible := false; _
1547 CurrPage. "Power BI Report FactBox".PAGE.InitFactBox(CurrPage.ObjectId(false), CurrPage.Caption, PowerBIVisible); ’ -
1548 end; o ‘
1549
155@ trigger OnOpenPage() .
1551 var ' .
1552 SociallisteningSetup: Record “Social Listening Setup"; ‘
S e 1553 CRMIntegrationManagement: Codeunit "CRM Integration Management"; . ‘
OnInit Customer List (1544:9 1554 ItemReferenceMgt: Codeunit "Item Reference Management";
1555 PriceCalculationMgt: Codeunit "Price Calculation Mgt."; _ ‘
1556 begin .
® 1557 CRMIntegrationEnabled := CRMIntegrationManagement.IsCRMIntegrationEnabled(); ’

i
Hp
?
14

QUTPUT DEBUIG COMSOLE AL

mmw T s e mriE mw wmmm tw  t i w i tmmm mEm e mmmmw s w1 4 e e wm wm sapm mmrra g ms s msimmmp  ms s mowopeasa

“ BREAKPOINTS [2020-89-23 18:13:81.67] The snapshot debugger attach session has finished. Snapshot successfully saved as p
M Customer List.dal sshat\Paqe 1544 "c:\Users\pborring\Documents‘AL\TestSnapshot'.snapshots\abbeaedb-43f6-442e-a559-71ded8cfebff.zip". .t .
® Customer List.dal tSnanshot\Page\2: 1557 As the snapshot can contain customer privacy data, you should handle it according to privacy compliance and remember to delete it when you are

done using it.
Use the 'Show all snapshots' command, or by clicking the snapshot debugger icon in the left corner of the toolbar to view the downloaded
snapshots ready for debugging.

Customer List.dal

B Page%22.al Ch\Users\pborring\AppData 1544
M Page%22.al C\Users\pl ppData\Lo... (1557
8 Page%22.al ers\pl ppData
@o0MA0 & Microsoft cloud sandbox (TestSnapshot)

Ln 1544, Col 32 (23 selected)

.-

Spaces:4 UTF-8 CRLF AL & Q
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mibusc.co

Snapshot debugging recording with
state at snappoints in PRODUCTION a
nd SANDBOX.

Normal debugging, halting execution
and doing line by line debugging
in SANDBOX only.
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AL prOfiler intrOdUCEd procedure Foo ()
using instrumentation o, BwTER (700)

// do some work

end;

Tracks start and stop for each called [
method and computes time spent S —

// do some more work
Tracks # of hits for a called method FUNC_EXIT(Foo);

The next release we have introduced
sampling based profiling.



Sampling vs. Instrumentation

mibusc.com

Sampling Instrumentation
* Low overhead * Resource intensive
* Not all calls are captured * More details

* Ul interactions, external calls are included

» Time is a factor of sampling interval +
overhead

B Run - OnAction
HMFoo
‘M Bar

61% B Run — OnAction
55% HFoo

29% W Bar
100% HSmall
100% HAlLsoSmall

HSmall
B AlsoSmall
B IdleTime




ampling
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Callstack

o L ®

| é I

| | |

| | |

| | |

l ¢ l

| | |

| | |

| | |

| | |

| | |

: : : B Run - OnAction
I : I B Foo

| | | _

I I : H Bar

I [ I HSmall
: ' ' : W AlsoSmall
| |

| | | |

| |

| |

| |

| |

Idle

Time

Sample 0
Sample 1
Sample 4
Sample 5 _-

A
N
A
N
A
N
A
N
A
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In-client Profile

Performance Profiler

b Start M Stop X Clear ¥ Download & Share 3 Upload

Active Apps |  Actions

SalatBowliExtensionDemo

8K

6k

ak

2k

ColeslawDemo HardWorkDemo Paint Mixers System Application

Shows the apps that where active during the recording. They were either running or called other apps. The duration
represents the time you might save by removing an app.

I

Performance Profiler

P Start Stop  {x Clear 4 Download & Share | Upload
Time Spent Actions
System Application
Paint Mixers

HardWorkDemo

Shows which apps were running during the recording. Durations are self-time. They show the length of activity but do
not include time spent calling other apps.

mibusoc.com
Performance Profiler
b Start M Stop fxClear ¥ Download |& Share '} Upload
Time Spent by Application Object ¥ B
Object Type Object Name Time Spent ¢ App Name
-» Codeunit HWoWorkerBee 5 seconds 27 mi... HardWorkDemo
Codeunit PMxPaintMixer 1 second 532 mi... Paint Mixers
Codeunit Azure AD Graph Impl. 219 milliseconds  System Application
‘| i »
Call Tree 2 B .
Y/ Method Name Object Type Object Name Seif”
— > Paint - OnAction Page Mixer List




. Sampling in AL profiler

mibusc.com

New profiling type: sampling
At a fixed interval (sample point), track current method/call stack frame
Sample interval configurable on NST, set to 10oms in cloud

Total and self-times effectively = # of samples hit * (sample interval + overhead)
Method calls happening between sampling intervals will not appear

Sampling will include time spent outside AL code
New Idle node in profile

New profilingType setting in launch.config

I
"executionContext": "DebugAndProfile"
14 "profilingType":

J
a2 "Instrumentation”

Default value
== "Sampling"




Demo- AL profiler
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. Profiling

In-Client Profiling

*Understanding where time is spent
in PRODUCTION and SANDBOX

3,273.53

. 0.00
Sampling -
* Export profile result from client or profile 0.00
using the profiletype sampling 0.00

0.00
1,531.62
5,026.65

0.00

Instrumentation 0.00

* Profile using the

instrumentation profiletype in VS Code
for targeted profilingin a SANDBOX

to understand where time is spent
in PRODUCTION and SANDBOX

3,2713.53
6,777.02
6,777.02
6,777.02
6,777.02
6,/77.02
1,531.62
5,026.65

218.75

218.75
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HMIidleTime
BMPaint - OnAction
B PaintContainer
B OnBeforePaintContainer
B OnPaintContainer
B PaintContainerHandler

B PreparePaint

H DolLongHaul

NextSubscribedSKU

NextSubscribedSKU
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