2020-01-28: DFDS H/S TECh Hub @ Harbour House " DFDS.CEM.CustomerDatalntegration.Services. CRMvi - @ FilterHelper(Source settings, Guid?[] accountids)

PAX . Account>();

[ ] [ ] mew CrmClient(settings);
r m e D I t I g .C ModPAX. Account>{crm, X . Lookups);
u Account
AccountId = a.AccountId
Accountumber = a.AccountMumber
i Name = a.Name
CustomerTypelode = a.CustomerTypelode

NumberOfEmployees = a.NumberOfEmployees

Owninglser =
ModPAX. SystemU
{ SystemUserId = a.OwninglUser.SystemUserId

F# dotnet + C# dotnet = Cloud Ready (Docker)  Fulline - o Omigtser Fulon

OwningTeam =
ModPAX. Team
{ TeamId = a.OwningTeam.Teamld
» Name = a.0wningTeam.Name

¥

Stageld = a.Stageld

PrimaryContactId =
ModPAX. Co ct
{ ContactId = a.PrimaryContactId.ContactId
¥
HH

accounts.AddRange{query) ;

catch (Ex
{
throw ErrorHandling.Services.CRM.Ac
{ ex.Message
» ex.InnerException
I
¥

return Tasks.Task.Run{ () => accounts);

b

v
¥
Ch:1 SPC CRLIF 90% @ Mo issues found




{ schemaName = s; entitylogicalName = fe; logicalName = fa; targets = les }

verview

opi

Adnd 2) (s.TolLowerInvariant())
Outpyf.stdnut

i gf sprintf ""“%sprivate Guid? %s_ {

Background Ve
CrmWebApiUtil (F# .NET Core) e
LING Provider (C# .NET Core) | £ Srane 3 ome ) (e 20

Output.stdout
<| sprintf "

Cloud Ready (Docker) ' e

--<| sprintf """
d (ind 2) (M
Summary . e stdomt
<| sprintf
(ind 2) ¢

Map.tryFind (fe, fa, le) rd
ion.iter

u .stdout
<| sprintf """%s[JsonP spertylame E ¢ - )y
(ind 2) v
t.stdout
<| sprintf """%s[JsonConve (typeof(Look
(ind 2) (Map.find le ed |> fst)

et.contains fe cix

ryFind (fe, fa, le) rd
on.iter

ap.find le ed |> snd |> pas
pn = pas s
utput.stdout
<| sprintf """%spublic %s
(ind 2) rt pn
-stdout
<| sprintf """%s[JsonP
(ind 2) v
Output. stdout

- <| sprintf """%sprivate %s %s_ { set =» %s

Ch: 1 SPC CRLF < 30% @ Mo issues found € Ramén Soto Mathiesen, 1 day ago | 1 author, 9changes 4




Matching of expectations

= A short introduction to the platform: Microesoft CRM / Dynamics 365 Customer Engagement
= \What problem are we solving and why is it a problem in the first place

= Hopefully we will be able to convince you that the chosen approach gives sense and you might find inspiration to do
something similar with your own platform

Note: Please save your questions to the @R at the end of the talk unless | say something that is really incorrect ©



Settings | v Customizations

y

= | Publishers

change, or d.

Background




Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Overview > Customer Relationship Management

E-Mail

Configurable
Business Processes

A

Face to Face

y “ Microsoft

Dynamics CRM

Service-Oriented
Architecture

On-Premise/
On-Demand

Configure/
Customize

Department/
Enterprise

Single-Tenant/
Multi-Tenant

Image source: http://blog.stermon.com/assets/talks/2013-01-31_intro_rsm_and_crm_technical.pdf
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http://blog.stermon.com/assets/talks/2013-01-31_intro_rsm_and_crm_technical.pdf

Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Overview > Integration Hub

Portals/
Custom Ul

4

Outlook Browser Mobile

4 4 ) 4

Configurable Service-Oriented
Business Processes Architecture

4 “ Microsoft
Dynamics CRM

Data
Warehouse

Integration
Hubs

Legacy eCommerce

Data

Legacy
Applications

Image source: http://blog.stermon.com/assets/talks/2013-01-31_intro_rsm_and_crm_technical.pdf
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Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > Loose (SharePoint) vs Very-tight and formal (CRM)

SharePoint

CRM

Unstructured &
Semi-
structured Data

B

Structured
Relational
Data

Social
Engagement &
Collaboration

Interactions,
Activities &
Tasks

3

Information
Evolution &
Storage

oo

Information
Generation &
Analytics

Informal Rules

Formalized
Processes

Enterprise
Search

——
—1

Data Query &
Filter

Across Teams
& Domains

Within Teams
& Domains

& &
A

Image source: http://blog.stermon.com/assets/talks/2013-01-31_intro_rsm_and_crm_technical.pdf
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Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > MUC pattern (state changes go through WS Controller and Views can read directly)

Front End Integration ‘ @ l

Ou‘t\ook Maobile )/
Integrated Extensible Applicati E dclient Reporting
Applications. Q EHsfldeeevepngslcanggon osrlrg?nnapc e ‘ (Dashboards, Charts, Excel and
Web Resources, JS libraries... ) SRS)

| Web Services |
Back End Integration 4
server-to-server L . . . L
Pre-Event Plug-ins Post-Event P\u% ins Custom Workflow
(.NET Assemblies) (.NET Assemblies) (.MET Assemblies)

| Synchronous and Asynchronous Business Logic |

i | Business Entity Components | bl
=3 | Data Access Components | i
| Data Access Platform |
| Filtered SQL Views
Metadata Data
Image source: https://docs.microsoft.com/en-us/dynamics365/customerengagement/on-premises/developer/extend-customer-engagement ﬂDFDS


https://docs.microsoft.com/en-us/dynamics365/customerengagement/on-premises/developer/extend-customer-engagement

Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > SOAP (XML) and REST / WebAPI (JSON)

Service Contract

Messages Entity
[ sBatal |
Types ‘

AJAX Silverlight
Client Client

Image source: https://community.dynamics.com/crm/b/microsoftdynamicscrmxrm/posts/programming-models-for-ms-dunamics-crm-2011
9
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Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > SOAP (XML) > Early-bound (Code generation tool)

= Create early bound entity classes with the code generation tool (CrmSvcUtil):

- https://docs.microsoft.com/en-us/dynamics365/customerengagement/on-premises/developer/org-service/create-early-
bound-entity-classes-code-generation-tool

= The tool will create type-safe C# classes based on the data model from CRM application instances
= This will allow to write code with LINQ (subset of Entity Framework) in order to receive and send data to CRM

= Maintained by Microsoft and accessible through NuGet

. LY oros


https://docs.microsoft.com/en-us/dynamics365/customerengagement/on-premises/developer/org-service/create-early-bound-entity-classes-code-generation-tool

Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > SOAP (XML) > Early-bound (Code generation tool)

= Alternatively use XrmContext, as it's very similar to CrmSvcUtil, but it has several new features that help you code better
and more reliably, and generates files that takes up less space:
- https://github.com/delegateas/XrmContext/wiki

= Maintained by Delegate A/S and accessible through NuGet as well

‘C#

Microsoft
Dynamics CRM

Image source: http://delegateas.github.io/ ﬂ
11 DFDS
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Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > SOAP (XML) vs REST / WebAPI (JSON)

Consider "Martin Lawrence" as your data

SOAP

Server

Client + § = —
.z_'; I !
Data + SOAP Your data sent to SERVER

Standards would become huge as Big mama

REST

<-->
Client Rest is like sending the DATA as such

Server

Image source: https://stackoverflow.com/a/8983122
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Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > MSDN > Send > Untyped, well JSON (Newtonsoft) typed !

&« C 0 @ docs.microsoft.com

S Filter by title

S

in model-driven apps

» Discover the URL for your

organization
Web APl versions and limitations
Sample data
~ Samples
~ Data operations Sample Templates

Data operations Sample

Templates
Basic Operations

Query Data -

Download PDF

m ‘Customization - Mic wynar X B Web AP| Data operations Sample X +

information, see the Json.NET documentation.

In the C# samples, this library is primarily used to serialize data between .NET
objects and HTTP message bodies. Although the library provides several methods
to accomplish this task, the approach used by the samples is to create individual
JObject instances to represent Common Data Service entity instances (records).
For example, the following code creates the variable contactl that represents a
Common Data Service contact EntityType instance, then supplies values for a

select set of properties for this type.

&: T Copy

Jobject contactl = new JObject();
contactl.Add("firstname”, "Peter"};
contactl.Add("lastname"”, "Cambel™);
contactl.Add("annualincome”, 22688);
contactl["jobtitle"] = "Junior Developer”;

Image source: https://docs.microsoft.com/en-us/powerapps/developer/common-data-service/webapi/web-api-samples-csharp

13


https://docs.microsoft.com/en-us/powerapps/developer/common-data-service/webapi/web-api-samples-csharp

Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > MSDN > Send > Untyped, well JSON (Newtonsoft) typed !

Image source: https://knowyourmeme.com/memes/omg-cat ﬂDFDS
14
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Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > MSDN > Receive > Query String (not sanitized text)

m Customization - M y | APl Query Data Sample (C m Web APl Query Data Sample (C X +

cC O

i

{/Filter 1: Using standard gquery functions to filter results. In this opei
f/will query for all contacts with fullname containing the string "(sarrp;e:
string filter = @"&%filter=contains(fullname, ' (sample)')"; !
queryOptions = "?$select=" + String.loin(",", contactProperties) + filte

1
response = client.GethAsync("contacts"” + , HttpCompletionOptis
i

Get started with C#

]

]

]

]

]

]

1

1

1

samples ! i -

I if (response.lsSuccessStatusCode) //288 i
Basic Operations ! { !
Query Data | collection = JObject.Parse(response.Contant.ReadAsStringAsync().Resu!
! DisplayFormattedEntities("Contacts filtered by fullname containing '}
Conditional Operations ! !
. : I else i
Functions and Actions ! !
] ]
» Client-side JavaScript Data ! throw new Exception(string.Format("Failed to retrieve Contacts with !
operations Samples ! + !
] 1
Global Discovery Service flter 2: Using query functions to filter results. In this operation, we wi|
Sample (C#) br all contacts that were created in the last hour. For complete list of CR]

binctions, see: https://msdn.microsoft.com/library/mt6@7843.aspx !

creal

*» Web APl Reference

filter = "&$filter=Microsoft.Dynamics.CRM.LastXHours{PropertyName="

queryOptions = "?$select=" + String.Join(",", contactProperties) + filt]
response = client.GethAsync("contacts” + queryOptions, Ht‘tptompletion{)pt:

Download PDF

Image source: https://docs.microsoft.com/en-us/powerapps/developer/common-data-service/webapi/samples/query-data-csharp
15
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Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > MSDN > Receive > Query String (not sanitized text)

HI, THIS 15

WE'RE HAVING S0ME
(OMPUTER TROUBLE.

\\%m

YOUR SON'S SCHOOL.

Image source : https://xkcd.com/327/

OH, DEAR - DID HE
BREAK SOMETHING?

IN HWP.”Y’ /

S

DID YOU REALLY
NAME YOUR SON
Robert'); DROP
TABLE Stwents; -~ 7

~ OH.YES UTTLE
BOBBY TABLES,
WE CALL HIM.

WELL, WE'VE LOST THIS
YEAR'S STUDENT RECORDS.
T HOPE YPURE HAPPY.

{

AND I HOPE
- YOUVE LEARNED
TO SANMIZE YOUR
DATABASE INPUTS.

16
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Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > MSDN > Approach (Send + Receive)

= Pros:
- Lightweight
- No dependencies to any assembly
- No dependencies to any platform. Could easily run on a *nix box (iff, Mono or .NET Core are ported)
Note: Microsoft recommends to use Json.NET - Newtonsoft library
= Cons:
- Not really type safe
- Not sanitized commands nor queries (CQRS)
- Very tedious to work with ...

17



Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > MSDN > Approach > Tedious to work with > Add Lookup

B Customization - Microsoft Dynar X B Web AP| Query Data Sample (C

< c O

Microsoft Dyna mics CRM Settings | v Customizations

Customization

Which feature would you like to work with?

ﬁ| Customize the System — Publishers
| ‘ g Create, modify, or delete components in your organization. Components z_.l g Create, modify or delete a solution publisher.
include entities, fields, relationships, forms, reports, processes, and athers - _‘

“ ,;E: Solutions [ Developer Resources
k)
G Create, modify, export, or import a managed or unmanaged solution, ) View information or download files that help you de

extensions for Microsoft Dynamics CRM.
Themes
& Adjust your organization's colors. Create, change, or delete themes that are

& used in your organization.

velop applications and

18



Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > MSDN > Approach > Tedious to work with > Add Lookup

& Sclution: Default Soluticn - Microsoft Dynamics CRM - Geogle Chrome

_‘} Publish All Customizations

File
Account
¥ =] Fields
Solution Default Solution
]

mE Components

4 % Entities

4 [ Account

View: Al

u_,é Mew }(

' Mame

E Forms
_‘:,| Views
ni‘i Charts
= Fields
m Keys

2 N1 Relation

'} N:N Relationshi...

22 Messages

|52 Business Rules
-ﬁ,- Hierarchy Setti...
[2 3] Dashboards

accountcategorycode
accountclassificationcode
accountid
accountnumber
accountratingcode
address1_addressid

address1_addressiypecode

1 - 50 of 147 (0 selected)

Ware Actions -

Schema Mame 4
AccountCategoryCode
AccountClassificationCode
Accountid
AccountMumber
AccountRatingCode
Address1_Addressid

Address1_AddressTypeCode

Display Mame
Category
Classification
Account
Account Mumber
Account Rating
Address 1: 1D

Address 10 Addr.,

Option Set
Option Set
Primarny Key
Single Line of Text
Option Set
Primarny Key

Option Set

Field Type
Simple
Simple
Simple
Simple
Simple
Simple

Simple

@ Help ~
v
State Fo
Managed
Managed
hanaged
hanaged
Managed
Managed
Managsd -
3
Page 1 p
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Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > MSDN > Approach > Tedious to work with > Add Lookup

& Sclution: Default Soluticn - Microsoft Dynamics CRM - Geogle Chrome

7y Publish All Customizations g Help ~
File o ==
Account
“~ a3 1:N Relationships
Solution Default Solution Type: Al v
B8 Components - 3 - . .
TP &5 MNew 1-to-Many Relationship }( More Actions -
4 % Entities

P % FETTIT Schema Mame 4 Primary Entity Related Entity Type of Behavior Field Name Fo
=] Forms account_activity_parties Account Activity Party System Party
_‘:,| Views
I'I.h Charts Account_ActivityPointers Account Activity System Regarding
(= Fields
- Account_Annotation Account Mote Parenta Regarding
[ kers .
-’A'f 1:M Relationships Account_Appointments Account Appointment Farerta Regarding
%3 N:1 Relationships

~ # Aeun ) e I T 1 - et - el
-}P.:N Relationshi... Account_AsyncOperations Account System Job Systen Regarding
A KA o P
—_éll Messages account_bookableresource..  Account Bookable Resource Referential Account
|53 Business Rules
.ﬁ,. Hierarchy Setti... Account BulkDeleteFailures  Account Bulk Delete Failure System Mame -
[2 3] Dashboards L
ol - - - e
» |#] Activity 1 - 57 of 57 (0 selected)
» |==] Address -

o LY oros



Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > MSDN > Approach > Tedious to work with > Add Lookup

& Sclution: Default Soluticn - Microsoft Dynamics CRM - Geogle Chrome

_ _‘} Publish All Customizations
File

Account
= Za N:1 Relationships

Solution Default Solution Type: Al

F
5;, Compaonents

4 % Entities

'_1)3 Mew Many-to-1 Relationship

4 By Account Schema Mame

=] Forms account_master_account
_‘:,| Views

I'I.h Charts account_originating_lead
(= Fields

- account_parent_account
m Keys

_’A'f 1:M Relationships account_primary_contact

%3 N:1 Relationships

% N:N Relationshi... business_unit_accounts

A WAoo e
—_éll e equipment_accounts
|53 Business Rules
-ﬁ,- Hierarchy Setti... lk_account_entityimage
[2 3] Dashboards
ol - - - .
> [ Activity 1- 24 of 24 (0 selected)
» |==] Address -

X Mare Actions -
Primary Entity
Account
Lead
Account
Contact
Business Unit
Facility/Equipment

Image Descriptor

Related Entity
Account
Account
Account
Account
Account
Account

Account

System
Referential
Parenta
Referential
System
Referential

System

ype of Behavior

Field Mame
Master ID
Originating Lead
Parent Account
Primany Contact

Owning Business

Preferred Facility,

Entity Image Id
3

-
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Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > MSDN > Approach > Tedious to work with > Add Lookup

B Customization - Microsoft Dynar X B Web AP| Query Data Sample (C

< c O

Microsoft Dyna mics CRM Settings | v Customizations

Customization

Which feature would you like to work with?

ﬁ| Customize the System — Publishers
| ‘ g Create, modify, or delete components in your organization. Components z_.l g Create, modify or delete a solution publisher.
include entities, fields, relationships, forms, reports, processes, and athers - _‘

“ ,;E: Solutions [ Developer Resources
k)
G Create, modify, export, or import a managed or unmanaged solution, ) View information or download files that help you de

extensions for Microsoft Dynamics CRM.
Themes
& Adjust your organization's colors. Create, change, or delete themes that are

& used in your organization.

velop applications and

22



Microsoft CRM / Dynamics 365 Customer Engagement

B Customization - Microsoft Dynar X +

< cao o

Microsoft Dyna mics CRM Settings | v Customizations

Developer Resources

Getting Started -
Developer Center Developer Forums SDK MuGet Packages
SD¥ Download Sample Code Developer Owverview
Connect your apps to this instance of Dynamics CRM
Instance Web API
HTTP REST API providing access to this instance of Dynamics CRM. For more information see Microsoft
Dynamics CRM Web AP
Service Root URL anilla/api/data/vE. 1/
_]a, Download OData Metadata
Organization Service Download OData Metadata
SOAP Service providing access to this instance of Dynamics CRM. For more information see Use the
|CrganizationService web service to read and write data or metadata
Endpeint Address Vanilla/XRMServices/2011/Organization.svec
-

23
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Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > MSDN > Approach > Tedious to work with > Add Lookup

ODataV4Metadataxml & X

H|——[#|——[+|——+[*|—[H

unt CErrors Collection(
reated Type="mscrm.systemuser
Property="_createdby_value” ReferencedProperty

\ccount_Email_Sende
unt_Email_ Em
ontract_billingc

J* Partner
Partner

crm.connectio

stfollow)"” Part

ount_BulkOperationL

unt_RecurringAppointmentM Ce

ount)

iing)

regardingobj

M.

Partner

tner="billingcus
| unt
intdocumentlocation)

regardingob]
ne ardinge

masterid

Collection{mscrm.bulkoperationlog)” Partner
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Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > MSDN > Approach > Tedious to work with > Add Lookup

m ‘Customization - M Vi | APl Query Data Sample (C m Web API Basic Operations Samp! X +

cC O

/' <summary > -
/ Demonstrates creation of entity instance and simultaneous associatio
existing entity.

</summary >

Get started with C#
samples
Console.Writeline("\n--Section 2 started--");
string queryOptionsl; //select, expand and filter clauses

/fCreate a new account and ass

Basic Operations

Query Data
- . accountl.Add("name"”, "Contosoc Ltd");
Conditional Operations accountl.Add("telephonel”, "S55-GES5");
Cunctions and Actians accountl.Add( " @i EIgYeehlTa sl T EVEMGLE ", contactlUri);
> Client-side JavaScript Data HttpRequestMessage createRequest2 = new HitpRequestMessage(HttpMethod.Pos
operations Samples createRequest2.Content = new StringContent(accountl.To

Global Discovery Service HttpResponseMessage createResponse? = client.SendAsync{createRequest2, Ht

Sample (C#) if (createResponse2.IsSuccessStatusCode)

i
» Web API Reference . . . . .
Conscle.WritelLine("Account '{8}" created.”, accountl.GetValue("name"

accountlUri = createResponse2.Headers.GetValues({"0OData-EntityId").Fi

Download POF entityUris.Add(accountlUri);

Image source: https://docs.microsoft.com/en-us/powerapps/developer/common-data-service/webapi/samples/basic-operations-csharp ﬂDFDS
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Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > MSDN > Approach > Tedious to work with > Add Lookup

ARE YOU FORKING KIDDING ME

Image source (modded): https://knowyourmeme.com/memes/are-you-forking-kidding-me
e DFDS
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Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > Delegate A/S > XrmDefinitelyTyped

- XrmDefinitelyTyped generates TypeScript declaration files based on your Dynamics 365/CRM/xRM solution:
- https://github.com/delegateas/XrmDefinitelyTuped/wiki

= It is the TypeScript equivalent of CrmSvcUtil, but instead of generating early-bound .NET classes for server-side code, it
generates TypeScript interfaces for all your client-side coding.

« Maintained by Delegate A/S and accessible through NuGet

Q _I_S

Microsoft
Dynamics CRM

Tool Source: https://github.com/delegateas/XrmDefiniteluTuped

- LY oros


https://github.com/delegateas/XrmDefinitelyTyped/wiki
https://github.com/delegateas/XrmDefinitelyTyped

Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > Delegate A/S > XrmDefinitelyTyped

= Pros:
- Lightweight, as generated declaration files will never be part of the final output
- Generation of types for custom xRM data entities created in the CRM application instances
- Ildeal to use with CRM front-end development instead of JavaScript

= Cons:

Slow, as TypeScript is transpiled to JavaScript which means that we only have access to single thread:

» Welcome back to 2001 (Power4 was the first mainstream computer processor with more than one core on a single die)
e Or welcome to 2020, as the OCaml community would say © (shots fired)

Runtime infrastructure: Dependency to NPM to execute outputted JavaScript

Development setup: Dependency to MS CRM SDK assemblies (not .NET Core friendly)

* https://github.com/delegateas/XrmDefinitelyTyped/blob/gh_master/paket.dependencies#L8-L10

Buggy as the WebAPI is pretty complicated to understand and it might be an error to implement all of it in a naive way

Tool Source: https://github.com/delegateas/XrmDefinitelyTyped
et B R . Lorss
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Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > Ideally what would we like to have?

= Generate type-safe C# classes for xRM data entities of any CRM application instance
= Support for LINQ code
» Data transformation from and to JSON should be done automatically (sanitization)
- Lightweight size of generated types
= Concurrency / parallelism
» Support .NET Core v.3.1 (LTS)
- Runtime infrastructure
- Development setup
- Few dependencies
- At most, Json.NET - Newtonsoft library, as Microsoft recommends to use it
- None to the xRM SDKs as they don’t support .NET Core
= No SDK 2011 endpoint
- Only /api/data/v8.1/ and above must be used

29



Microsoft CRM / Dynamics 365 Customer Engagement

Background > Platform > Architecture > REST / WebAPI (JSON) > Ideally what would we like to have? (Missed since 2016)

omization - Mic

co a
N
= stackoverflow
Home
PUBLIC

@ Stack Overflow
Tags
Users

Jobs

E}? First 25 Users Free

Products

TEAMS What's this?

m Web APl Query Data ©° X Web Al perat X odata - How do | cont X

stackoverflow.com

Microsoft has stated that they will transition the SDK from the 2011 endpoint to the WebAPI. | haven't
heard any details with what that means for early bound types, but I'm guessing they will come out with
an official response before then. (maybe a CrmWebApiUtil exe) | believe the CrmSrvUtil was onginally
itten by a third party, and Microsoft just took ownership of it.

share) answered Aug 1116 ai 15
Daryl
o 169Kk =G =57 =120

| read abeout this but it was too vague and non-committal to alleviate my concerns. As of now 've relented and used
the code generator tool to create the DataServiceContext and associated classes and it's working really well. I'm
busy researching to see if | can generate these classes myself using the OData library so | can understand a Ilﬂle
more about what happened in the tool. If | find any information I'll post it here. — Equalsk Aug 1116 at 15:33

By using our site, you acknowledge that you have read and understand our Cookie Policy, Privacy Policy, and our Terms of Service.

Image Source: https://stackoverflow.com/a/38900408
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Settings | v Customizations

y

CRM y
WebAPI Util




CRM WebAPI Util > DFDS.CEM.Dynamics.CRM.WebAPI.Util (bin)

CRM WebAPI Util > appsettings.json
w DFDS.CEM.Dynamics. CRM.WebAPILUtil - 2

Program.fs appsettings.json & X

Schema: http://json.schemastore.org/appsettings

: "DFDS

@ Mo issues found < Ramén Soto Mathiesen, 27 days ago | 1 author, 5 changes
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CRM WebAPI Util > DFDS.CEM.ODynamics.CRM.WebAPI.UtIl (b

CRM WebAPI Util > Main functionality (1/2)
w DFDS.CEM.Dyn “RM.W LUtil - Pr

Program.fs = X appsetting
= = g

settings.api + rdm
Zerror web

1 relationshi

dLevelTo C ships

dictRelationships ectx relationships
n relDict -

pi + edm + edf
exnzerror web

@ Mo issues found < Ramén Soto Mathiesen, 30 days ago | 1 author, 5 changes 4
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CRM WebAPI Util > DFDS.CEM.Bynamics.CRM.WebAPI.Util (bin

CRM WebAPI Util > Main functionality (2/2)

Program.fs = X appsettings

= fun entsLight -

dictEntities ent
fun entDict -

entsLight
filterEntities ectx
fun emntsFilter -

entsFilter
> expandattributes web setti
entsAttribs

reduce

Domain.C rp.context settings optDict relDict entDict es
> ignore
@ Mo issues found < Ramén Soto Mathiesen, 30 days ago | 1 author, 5 changes 4
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CRM WebAPI Util > DFDS.CEM.ODynamics.CRM.WebAPI.UtIl (b

CRM WebAPI Util > Metadata filters

1 System.Met.Http

n DFDS.CEM

[

let ose

@ Mo issues found < Ramén Soto Mathiesen, 30 days ago | 1 author, 5 changes 4
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CRM WebAPI Util > DFDS.CEM.Dynamics.CRM.WebAPI.Util (bin)

CRM WebAPI Util > WebAPI Sum types (1/3)

. Account

Contact
[
| |

Parent Created By
lastname Customer name (System User)
(Account) ¥
I
| |
name Created By systemuserid domainname
(System.Guid) v

. firstname
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CRM WebAPI Util > DFDS.CEM.Dynamics.CRM.WebAPI.Util (bin)

CRM WebAPI Util > WebAPI Sum types (2/3) (Json.NET - Newtonsoft and OOPD encapsulation to the rescue)
]

Csharpfs &

.contains fe ctx

(fe, fa, le) rd

{ind 2) pn pn rt

.stdout

@ Mo issues found < Ramén Soto Mathiesen, 2 days ago | 1 author, 8 changes
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CRM WebAPI Util > DFDS.CEM.Dynamics.CRM.WebAPI.Util (bin)

CRM WebAPI Util > WebAPI Sum types (3/3) (Json.NET - Newtonsoft and OOPD encapsulation to the rescue)

w CustomerDatalntegration

Domain.cs & X

CustomerDatalntegration - *3 DFDS.CEM.CustomerDatalntegration.Services.CRMa ~ & C

[+

[E

» Ln: 4271 Ch: 1
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CRM WebAPI Util > DFDS.CEM.Dynamics.CRM.WebAPI.Util (bin)

CRM WebAPI Util > (simple) Visual Studio (F#) Project

4 &m DFDS
4 Gfm] CEM
a F* Control.fs
& F# Errorfs
a F* Outputfs
i F# Settings.fs
b ool HTTP
4 5wl Dynamics
4 Gim] CRM
4 Gfm] WebAP|
4 Gfm| Metadata
a F* Option.fs
& F* Relationship.fs
a F#* Attribute.fs
a F* Entity.fs
& F* Parse.fs
4 G| Domain
a F* Csharp.fs
af] appsettings.json
a F* Program.fs
Tearn Explorer
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CRM WebAPI Util > DFDS.CEM.Dynamics.CRM.WebAPI.Util (bin)

CRM WebAPI Util > (simple) Visual Studio (F#) Project > .NET Core v.3.1 (LTS)
w DFDS.CEM.Dynamics. CRM. WebAPIL Ut

DFDS.CEM.Dynamics.CRM.WebAPLUtII & X
MNSA NSA

Assembly name: Target F# runtime:

||crr'r1webapiutil

Target Framework: Output type:
NET Core 3.1 ~ | | Console Application

Resources
Specify how application resources will be managed:

[] Use standard resource names
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CRM WebAPI Util > DFDS.CEM.Dynamics.CRM.WebAPI.Util (bin)

Background > Platform > Architecture > REST / WebAPI (JSON) > Ideally what would we like to have?

v Generate type-safe C# classes for xRM data entities of any CRM application instance
= Support for LINQ code
v'Data transformation from and to JSON should be done automatically (sanitization)
v’ Lightweight size of generated types
= Concurrency / parallelism
v'Support .NET Core v.3.1 (LTS)
- Runtime infrastructure
- Development setup
v'Few dependencies
- At most, Json.NET - Newtonsoft library, as Microsoft recommends to use it
- None to the xRM SDKs as they don’t support .NET Core
v'No SDK 2011 endpoint
- Only /api/data/v8.1/ and above must be used
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LINQ Provider > DFDS.CEM.Dynamics.CRM.\WebAPI.LING (Lib)

LIN@ Provider > Based on Charlie Calvert’s TerraServer Sample

Customizz X | HE WebAPIC x | EE WebAPI

> 2007
> 2006

C Y @ docs.microsoft.com

Community Convergence XXXIX .
A New Microsoft Web Site for
I15V's in the Middle East and

Africa (MEA)

TerraServer Sample: A LINQ

Provider

Community Convergence
pee il

B HttpClient X B Microsof

= Microsoft | Docs Pravious Versions Documentation Search ©
Docs Blog Archive / Charlie Calvert's Community Blog [l 1= 0% Sign in
N Filter by title

TerraServer Sample: A LINQ
Provider

06/01/2008 « 2 minutes to read

Over the holidays Alex Turner, Mary Deyo and | added a new sample to the
downloadable version of the CSharp samples that accompany Visual Studio 2008.
This sample is called the LingToTerraServerProvider, and it appears in a sub-
directory called WebServiceLingProvider. The LINQ provider technology that
makes this sample possible is also used by other tools such as LING to Amazon,
LINQ to LDAP, LING to SharePoint, and LING to Geogle Desktop.

¢ The Samples Download page: http://msdn2.microsoft.com/en-
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https://docs.microsoft.com/en-gb/archive/blogs/charlie/terraserver-sample-a-linq-provider

LINQ Provider > DFDS.CEM.Dynamics.CRM.\WebAPI.LING (Lib)

LINQ Provider > Based on Charlie Calvert’s TerraServer Sample (Open Source)

Customiza X B Web APIC X B WebAPIE X m HttpClier B TemaServe X B Microsoft = X +

C 0 @ docs.microsoft.com/en-us/previous-versions/bb894665

= Microsoft | Docs Pravious Versions Documentation

PL)

11/01/2010 » 2 minutes to read
In this article

1. Definitions

2. Grant of Rights

3. Conditions and Limitations

the software.

1=

0%

Search

Sign in

Microsoft Public License (Ms-

This license governs use of the accompanying software. If you use the

software, you accept this license. If you do not accept the license, do not use

Image source: https://docs.microsoft.com/en-us/previous-versions/bb834665(v=msdn.10)?redirectedfrom=MSDN
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LINQ Provider > DFDS.CEM.Dynamics.CRM.\WebAPI.LING (Lib)

LIN@ Provider > Queries > Supported operations

= Custo = Web A = Web £
&« C 0 @ docs.microsoft.com
Operator
S Filter by title
T e i S A - Comparison

Query data Operators
Retrieve related entities with
query =

Retrieve and execute predefined

queries "

Create an entity gt

Retrieve an entity

Update and delete entities -

Associate and disassociate entities

Use functions 1t

en rtinne T

Download PDF 1=

Description

Equal

Mot Equal

Greater than

Greater than
or equal

Less than

Less than or
equal

Example

ifilter=revenue

ifilter=revenue

tfilter=revenue

$filter=revenue

ifilter=revenue

ifilter=revenue

gt

ge

laeaea

laeaaa

laeaaa

Image source: https://docs.microsoft.com/en-us/powerapps/developer/common-data-service/webapi/query-data-web-api#standard-filter-operators
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LINQ Provider > DFDS.CEM.Dynamics.CRM.\WebAPI.LING (Lib)

LIN@ Provider > Queries > Supported operations

B Custo B Web / B Web /

&« C 0 @ docs.microsoft.com

S Filter by title
T ORIUEIY LdLd WL VS A
Query data
Retrieve related entities with
query
Retrieve and execute predefined

queries

Create an entity

Retrieve an entity

Update and delete entities
Associate and disassociate entities

Use functions

Ilra mrtimme

Download PDF

Logical
Operators

and

ar

not

Grouping

Operators

)

Logical and

Logical or

Logical

negation

Precedence
grouping

Sfilter=revenue 1t 198888 and revenues gt 2808

%filter=contains(name, ' {sample)'} or

contains(name, 'test’

%filter=not contains(name, 'sample")

(contains(name, 'sample') or

contains(name, 'test')) and revenue gt 5888

Image source: https://docs.microsoft.com/en-us/powerapps/developer/common-data-service/webapi/query-data-web-api#standard-filter-operators
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LINQ Provider > DFDS.CEM.Dynamics.CRM.\WebAPI.LING (Lib)

LIN@ Provider > Queries > Supported operations

= Custo = Web A& = ‘Web £ = HttpC = Termras = Micro = Query

&« C 0 @ docs.microsoft.com

Standard query functions
S Filter by title
The Web API supports these standard OData string query functions:

7oALY LAdld WILHD YV A

Query data Function Example

Retrieve related entities with

query contains 4filter=contains(name, '(sample)")

Retrieve and execute predefined

. endswith ifilter=endswith(name, 'Inc.")
queries
Create an entity startswith ifilter=startswith(name,'a")
Retrieve an entity
Update and delete entities

, ) ) - (D Note

Associate and disassociate entities
Use functions This is a sub-set of the 11.2.5.1.2 Built-in Query Functions. Date, Math, Type,
llen nrtinne T Geo and other string functions aren‘t supported in the web API.

Download PDF

Image source: https://docs.microsoft.com/en-us/powerapps/developer/common-data-service/webapi/query-data-web-api#standard-filter-operators
47



https://docs.microsoft.com/en-us/powerapps/developer/common-data-service/webapi/query-data-web-api#standard-filter-operators

LINQ Provider > DFDS.CEM.Dynamics.CRM.\WebAPI.LING (Lib)

LIN@ Provider > Queries > Supported operations

D<I C i L ison.cs

Comparisen.cs & X Logical.cs Filter.cs Queryable.cs

DFDS.CEM.Dynamics.CRM.WebAPLLING -

1 Compa

{ Equal
NotEqual
GreaterThan
GreaterThanOrEqual

hanOrEqual

Contains

100% = @ Mo issues found
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LINQ Provider > DFDS.CEM.Dynamics.CRM.\WebAPI.LING (Lib)

LIN@ Provider > Queries > Supported operations

PLLING
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LINQ Provider > DFDS.CEM.Dynamics.CRM.\WebAPI.LING (Lib)

LINQ Provider > Queries > Supported operations (+ Contains for containers data types)

g

Comparison.cs Logical.cs Filter.cs + X Queryable.cs
[#] DFDS.CEM.Dynamics.CRM. WebAPI.LINOQ - %%,

i

if (m.Method.DeclaringType == type
s" == m.Method.Name)
.DeclaringType == t
.Type

. Type.

.Name. Eqg

.Method. .Equals

@ Mo issues found
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LINQ Provider > DFDS.CEM.Dynamics.CRM.\WebAPI.LING (Lib)

LINQ Provider > Queries > Chunks as translated output will be a Query String (limitation WebAPI)

RetrieveAccount.cs™ & X

CustomerDatalntegration

c in chunks)

FilterHelper({settings, c.ToArray
ssage
InnerException

return accounts;
L -

1
o issues foun nd49  Ch:29 SPC  CRLF
@ Noi found Ln: 49 h: 29
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LINQ Provider > DFDS.CEM.Dynamics.CRM.\WebAPI.LING (Lib)

LINQ Provider > Queries > Chunks as translated output will be a Query String (limitation WebAPI)
]

Retrievefccount.cs™ & X
CustomerDatalntegration

= try

- "'15 DFDS.CEM.CustomerDatalntegration.Services.CRMawv. = @ FilterHelper(Source settings, Guid?[] accountids)

(settings);

ModPAX . account>{crm, Ae

countids.Contains(a.AccountId)

ModPAX
AccountId .AccountId
, ACccountNumber = a.AccountNumber
, Name = a3.Name
» CustomerTypeCode = a.CustomerTypeCode
» NumberOfEmployees = a.NumberOfEmployees
» DwningUser

a.0wningUser.SystemUserId
» FullMame a.0wningUser. FullName
}
» Stageld = a.Stageld
» PrimaryContactId =
ModPAX. C t
= a.PrimaryContactId.ContactId

@ Mo issues found
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LINQ Provider > DFDS.CEM.Dynamics.CRM.\WebAPI.LING (Lib)

LINQ Provider > Queries > Only one level of nested entities is permitted (sadly we can only catch this runtime)

g

RetrieveContacts.cs™ & X
CustomerDatalntegration

- "'15 DFDS.CEM.CustomerDatalntegration. Services.CRMawv. = @ SincePAX(Source settings, DateTime modifiedon)

{settings);
ModPAX . Con

query =

[ ctx
c.ModifiedOn > modifiedon

c.Modifiedon

ModPAX

{ Contactid c.ContactId
, EMailaddres . EMailaddr

» ModifiedOn = ¢.ModifiedOn
, Firsthame = c.FirstNamse
» MiddleMame = c.MiddleName
Name = C.LastName
rentCustomerId_

ModPAX t
{ AccountId = c.ParentCustomerId_Account.AccountId

}

» AccountRoleCode = c.AccountRoleCode

1
@ Mo issues found
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LINQ Provider > DFDS.CEM.Dynamics.CRM.\WebAPI.LING (Lib)

LINQ Provider > (simple) Visual Studio (C#) Project

Solution Explorer

ynamics.CRl
Jependencies
4 il Internal
4 ikl Expressions
4 5l Helpers
b ace C
Evaluator.cs

nparison.cs

InnermostCrdering.cs

Innern

I &C* Type
I & c* Filter.cs
I & c* Pr

& € Queryable.cs

I & QueryString.cs

I & c* Context.cs

Team B
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LINQ Provider > DFDS.CEM.Dynamics.CRM.\WebAPI.LING (Lib)

LINQ Provider > (simple) Visual Studio (C#) Project > .NET Core v.3.1 (LTS)

Application
Build

tuild Events
Package
Debug
Signing
Code Analy

Resources

Assemnbly name:

DFDS.CEM.Dynarmics. CRM. WebAP|.Base

Target framework:

.NET Core 3.1

Startup object:
(Mot set)

Resources

Specify how application rescurces will be managed:

® lcon and manifest

A manifest determines specific settings for an ap
your project and then select it from the list below

lcon:
(Default lcon)

-
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DFDS.CEM.Dynamics.CRMWebAPLLING & X

Application
Build

Build Events
Package
Debug

Signing

Target framewaork:
NET Core 3.1

Startup object:
(Mot set)

Resources
Specify how application resources will be managed:

® lcon and manifest

A manifest determines specific settings for an apg
your project and then select it from the list below

lcon:
(Default lcon)




LINQ Provider > DFDS.CEM.Dynamics.CRM.\WebAPI.LING (Lib)

Background > Platform > Architecture > REST / WebAPI (JSON) > Ideally what would we like to have?

= Generate type-safe C# classes for xRM data entities of any CRM application instance
v'Support for LINQ code
v'Data transformation from and to JSON should be done automatically (sanitization)
- Lightweight size of generated types
v'Concurrency / parallelism
v'Support .NET Core v.3.1 (LTS)
- Runtime infrastructure
- Development setup
v'Few dependencies
- At most, Json.NET - Newtonsoft library, as Microsoft recommends to use it
- None to the xRM SDKs as they don’t support .NET Core
= No SDK 2011 endpoint
- Only /api/data/v8.1/ and above must be used
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Cloud Ready

Cloud Ready > Design and develop CRM/xRM micro-apps

- CORS + DDD (Strongly typed to catch data inconsistencies at build time)

= Micro-applications, read as in micro-services
- Stateless applications with low CPU and memory footprint

» 100% .NET Core 3.1 (LTS) = Docker ready

= Scalable as all exposed methods are concurrent:
public static async Task<..> MethodLogic

» And therefore can be used with the (thread-safe) HttpClient to achieve parallelism ...

. LY oros



Cloud Ready

Cloud Ready > Design and develop CRM/xRM micro-apps > Scalable > Concurrency and parallelism

< & ﬂ' docs.microsoft.com

Version

MET Framework 4.8

—~

~ Search
- e
HttpClient
Constructors
> Properties
» Methods
» HttpClientHandler
HttpCompletionOption
» HttpContent

» HitpMessageHandler

Download PDF

m Customization - Micre X m Web API Query Datz

The following methods are thread safe:

[+

L

(=3}

HttpClient is intended to be instantiated once and re-used throughout the life of -

. CancelPendingRequests
. DeleteAsync

. GetAsync

. GetByteArrayAsync

. GetStreamAsync

. GetStringAsync

. PostAsync

. PutAsync

B Web AP| Basic Operst X B HttpClient Class (Syst: X = =+

Image source: https://docs.microsoft.com/en-us/dotnet/api/system.net.http.httpclient
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Cloud Ready

Cloud Ready > Design and develop CRM/xRM micro-apps > Robust and Stable (= 10% CPU and = 50 MB when peaking)

Control Panel Home

E;' Device Manager
E;' Remote settings
E;‘ Advanced system settings

See also

Security and Maintenance

4 B3 5 Control Panel » Systern and Security > System v O Search Control Panel

View basic information about your computer

Windows edition

Windows Server 2016 Standard

© 2016 Microsoft Corperation. All rights reserved. ==_ Windows Server 2016
System

Processon Intel(R) Xeen(R) Gold 6134 CPU @ 3.20GHz 3.19 GHz (2 precessors)

Installed memory (RAM): 4,00 GB

Systern type: 64-bit Operating System, x64-based processor

Pen and Touch: No Pen or Touch Input is available for this Display

Computer name, domain, and workgreup settings
Computer name:
Full computer name:
Computer description:

Domain:

Windows activation

Windows is activated Read the Microsoft Software License Terms

Preduct ID:

GChange settings

¥ Change product key
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CRM WebAPI Util + LING Provider = Cloud Ready

Background > Platform > Architecture > REST / WebAPI (JSON) > Ideally what would we like to have?

v Generate type-safe C# classes for xRM data entities of any CRM application instance
v'Support for LINQ code
v'Data transformation from and to JSON should be done automatically (sanitization)
v’ Lightweight size of generated types
v'Concurrency / parallelism
v'Support .NET Core v.3.1 (LTS)
- Runtime infrastructure
- Development setup
v'Few dependencies
- At most, Json.NET - Newtonsoft library, as Microsoft recommends to use it
- None to the xRM SDKs as they don’t support .NET Core
v'No SDK 2011 endpoint
- Only /api/data/v8.1/ and above must be used
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Summary

Summary > Open Source? It’s up to DFDS A/S (https://github.com/dfds)

open source
initiative®

Image source: https://opensource.org/logo-usage-guidelines
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Summary

Summary > Help us, help you > In the age of collaboration/cooperation, ensure your platform is as easy-to-use as possible

Image source: unknown
8 . L oros






