
MI CR OS O FT CLO UD  →  S NI P E - I T

The Snipe-IT integration project
Automated user and asset sync from Entra and Intune, orchestrated by 

FME middleware.

Entra Intune FME Snipe-

IT



W HO  A M I?

Why I'm presenting 
today

Software and systems engineer, 35+ years in 

software development.

Transformer-based tools are not new to me —

Unity3D Bolt and Unreal Engine Blueprints work 

much the same way.

Today I'm showing how I solved a problem in FME 

Transformer flow that I would otherwise have 

written in code.



W HER E I  ST ARTE D

Learning FME from 
zero

No FME experience — total beginner

Learned by building: tutorials, the Safe 

community forum, and a lot of failed runs.

My first integration using a no-code 

environment.

A course with Locus got me off the ground —

big shout out to Gavin.

Leaned on AI tools — Claude and ChatGPT —

to work things out.



ALW AY S  LE AR NI NG

Building my skills in FME

By the end, I had a solid understanding of FME work flow.



THE  P RO JE CT

What the project is

01

Integration of Microsoft into Snipe-IT asset 

management.

02

Automated creation of users and assets — computers, 

iPads and iPhones.

03

Reporting on leavers who still have assets assigned.

04

Reporting on users holding more than one type of 

device.



THE  CAS T

What are they?

Entra
Microsoft's identity directory. Every 

staff member, and the groups they 

belong to.
WH O  YO U  A RE

Intune
Microsoft's device management. 

Every managed laptop, iPad and 

iPhone, and who signs into it.
WH AT  Y O U HO L D

Snipe-IT
Our asset register. The single record 

of what we own and who has it.

T HE  R EG IST ER

F ME The glue. It reads Entra and Intune, works out what changed, and writes to Snipe-IT.



THE  DE ST IN AT I O N

A closer look at Snipe-IT

Open-source asset management. Every device (screens, docks, laptop, iPad and iPhone) is 

recorded with a tag, model and status, and assets are checked out to people. Allows us to see 

how old devices are, if they're in warranty and helps with budgeting future costs for hardware.

1,438 assets 432 people

D ASH BO A RD A SSET S C H ECK ED  O UT  TO  O NE  U SER

T HE  A PI Everything on these screens is reachable over the Snipe-IT REST API — which is how FME writes to it.



THE  BRI E F

Two key objectives

0 1

Must be built on FME

Developing in code is no longer allowed.

0 2

No database

Everything must be API calling in real time. FME does all 

the heavy lifting.

Both constraints shaped every decision that follows.



ALL  O F  THE  LO G IC

It took a lot of Transformers



I MP O RT O F  DEV I CE S  — P ART 1

Getting devices out of Intune

Step 1

Authenticate with Microsoft Graph

OAuth 2.0 call returns a bearer token, held for the 

life of the run.

Step 2

Request every device as JSON

GET /v1.0/deviceManagement/managedDevices, 

then fragment the list — 926 devices in this run.

T HE  G RA PH  C AL L ,  PRO V EN IN  PO ST M AN



S TE PS  1  AN D 2  I N  FME

The whole Intune read, five transformers

01

Call Graph for a token

02

Extract the token key

03

Call managedDevices with 

it

04

Extract the value array

05

Fragment into 926 devices



I MP O RT O F  DEV I CE S  — P ART 2

Step 3 — does it already exist?

C HEC K

Does the asset exist 

in Snipe-IT?

No Create the asset in Snipe-IT and check it out to the user.

Yes

Is it still assigned to another user?

Not assigned Check it out to 

the new user.

Still assigned Notify IT — the 

asset needs checking in first.

Nothing is reassigned silently. A device held by someone else becomes a job for IT, not an automatic change.



BE FO RE  AN AS S ET  CA N BE  C RE ATE D

The model has to exist first
Snipe-IT will not accept an asset without a model, for example "T14-5-xxx Laptop". Every Intune device model is 

checked against the models already in Snipe-IT before anything is created.

Join

Snipe-IT's models are matched against the 

device model name.

Matched

Ready to create against a 

known model.

Missing

Held back, and IT is emailed to say a new 

model type is missing.



S AME  I N  CO DE

794 lines of code

I NT UN ES N IP ES YN C .C S scroll 

using System.Net;

using System.Net.Http.Headers;

using System.Net.Http.Json;

using System.Text;

using System.Text.Json;

using System.Text.Json.Serialization;

namespace IntuneSnipeSync;

// ============================================================

//  CONFIG

// ============================================================

public class SyncConfig

{

public string TenantId { get; set; } = "";

public string ClientId { get; set; } = "";

public string ClientSecret { get; set; } = "";

public string SnipeBaseUrl { get; set; } = "https://electronet.snipe-it.io";

public string SnipeApiKey { get; set; } = "";

// Snipe-IT status label applied to newly created assets (must be a

// "deployable" status or the checkout call will be rejected).

public int NewAssetStatusId { get; set; } = 2;

public string ReportFromAddress { get; set; } = "intune-sync@electronet.co.nz";

public string ReportToAddress { get; set; } = "it@electronet.co.nz";

// Safety valve: log what would happen without writing to Snipe-IT.

public bool DryRun { get; set; } = true;

}

// ============================================================

//  DTOs - MICROSOFT GRAPH

// ============================================================

public class GraphTokenResponse

{

[JsonPropertyName("access_token")] public string AccessToken { get; set; } = "";

[JsonPropertyName("expires_in")]   public int ExpiresIn { get; set; }

}

public class GraphDevicePage

{

[JsonPropertyName("value")]           public List<ManagedDevice> Value { get; set; } = new();

[JsonPropertyName("@odata.nextLink")] public string? NextLink { get; set; }

}

public class ManagedDevice

{

[JsonPropertyName("id")]                public string Id { get; set; } = "";

[JsonPropertyName("deviceName")]        public string? DeviceName { get; set; }

[JsonPropertyName("manufacturer")]      public string? Manufacturer { get; set; }

[JsonPropertyName("model")]             public string? Model { get; set; }

[JsonPropertyName("serialNumber")]      public string? SerialNumber { get; set; }

[JsonPropertyName("userPrincipalName")] public string? UserPrincipalName { get; set; }

[JsonPropertyName("operatingSystem")]   public string? OperatingSystem { get; set; }

// ---- Populated by this program, not by Graph ----

[JsonIgnore] public bool ModelExistsInSnipe { get; set; }

[JsonIgnore] public bool AssetExistsInSnipe { get; set; }

[JsonIgnore] public SyncOutcome Outcome { get; set; } = SyncOutcome.NotProcessed;

[JsonIgnore] public string? OutcomeDetail { get; set; }

}

public enum SyncOutcome

{

NotProcessed,

Skipped_NoSerial,

Skipped_NoModel,

ModelMissing,

AssetCreatedAndAssigned,

AssetCreatedUnassigned,

AssetAssigned,

AlreadyCorrect,

AssignedToSomeoneElse,

Failed

}

// ============================================================

//  DTOs - SNIPE-IT

// ============================================================

public class SnipePage<T>

{

[JsonPropertyName("total")] public int Total { get; set; }

[JsonPropertyName("rows")]  public List<T> Rows { get; set; } = new();

}

public class SnipeModel

{

[JsonPropertyName("id")]   public int Id { get; set; }

[JsonPropertyName("name")] public string Name { get; set; } = "";

}

public class SnipeAsset

{

[JsonPropertyName("id")]          public int Id { get; set; }

[JsonPropertyName("name")]        public string? Name { get; set; }

[JsonPropertyName("asset_tag")]   public string? AssetTag { get; set; }

[JsonPropertyName("serial")]      public string? Serial { get; set; }

[JsonPropertyName("model")]       public SnipeNamedRef? Model { get; set; }

[JsonPropertyName("assigned_to")] public SnipeAssignee? AssignedTo { get; set; }

}

public class SnipeNamedRef

{

[JsonPropertyName("id")]   public int Id { get; set; }

[JsonPropertyName("name")] public string? Name { get; set; }

}

public class SnipeAssignee

{

[JsonPropertyName("id")]       public int Id { get; set; }

[JsonPropertyName("username")] public string? Username { get; set; }

[JsonPropertyName("name")]     public string? Name { get; set; }

[JsonPropertyName("email")]    public string? Email { get; set; }

[JsonPropertyName("type")]     public string? Type { get; set; }   // "user" | "asset" | "location"

}

public class SnipeUser

{

[JsonPropertyName("id")]       public int Id { get; set; }

[JsonPropertyName("username")] public string? Username { get; set; }

[JsonPropertyName("email")]    public string? Email { get; set; }

[JsonPropertyName("name")]     public string? Name { get; set; }

}

// Snipe-IT returns HTTP 200 even on failure - the real result is in the body.

public class SnipeWriteResponse

{

[JsonPropertyName("status")]   public string? Status { get; set; }   // "success" | "error"

[JsonPropertyName("messages")] public JsonElement Messages { get; set; }

[JsonPropertyName("payload")]  public SnipeAsset? Payload { get; set; }

}

// ============================================================

//  GRAPH CLIENT

// ============================================================

public class GraphClient

{

private readonly HttpClient _http;

private readonly SyncConfig _cfg;

public GraphClient(SyncConfig cfg)

{

_cfg = cfg;

_http = new HttpClient { Timeout = TimeSpan.FromSeconds(60) };

}

public async Task AuthenticateAsync()

{

var response = await _http.PostAsync(

$"https://login.microsoftonline.com/{_cfg.TenantId}/oauth2/v2.0/token",

new FormUrlEncodedContent(new Dictionary<string, string>

{

["client_id"]     = _cfg.ClientId,

["client_secret"] = _cfg.ClientSecret,

["scope"]         = "https://graph.microsoft.com/.default",

["grant_type"]    = "client_credentials"

}));

if (!response.IsSuccessStatusCode)

{

var body = await response.Content.ReadAsStringAsync();

throw new Exception($"Token request failed ({(int)response.StatusCode}): {body}");

}

var token = await response.Content.ReadFromJsonAsync<GraphTokenResponse>()

?? throw new Exception("Token response was empty.");

_http.DefaultRequestHeaders.Authorization =

new AuthenticationHeaderValue("Bearer", token.AccessToken);

}

public async Task<List<ManagedDevice>> GetAllDevicesAsync()

{

var devices = new List<ManagedDevice>();

var url = "https://graph.microsoft.com/v1.0/deviceManagement/managedDevices"

+ "?$select=id,deviceName,manufacturer,model,serialNumber,"

+ "userPrincipalName,operatingSystem";

while (!string.IsNullOrEmpty(url))

{

var page = await GetWithRetryAsync<GraphDevicePage>(url);

devices.AddRange(page.Value);

url = page.NextLink;

}

return devices;

}

public async Task SendMailAsync(string subject, string htmlBody)

{

var message = new

{

message = new

{

subject = subject,

body = new { contentType = "HTML", content = htmlBody },

toRecipients = new[]

{

new { emailAddress = new { address = _cfg.ReportToAddress } }

}

},

saveToSentItems = false

};

var response = await _http.PostAsJsonAsync(

$"https://graph.microsoft.com/v1.0/users/{_cfg.ReportFromAddress}/sendMail",

message);

if (!response.IsSuccessStatusCode)

{

var body = await response.Content.ReadAsStringAsync();

throw new Exception($"sendMail failed ({(int)response.StatusCode}): {body}");

}

}

// Graph throttles with 429 + Retry-After. Honour it or the job dies mid-run.

private async Task<T> GetWithRetryAsync<T>(string url, int maxAttempts = 5)

{

for (var attempt = 1; ; attempt++)

{

var response = await _http.GetAsync(url);

if (response.StatusCode == HttpStatusCode.TooManyRequests && attempt < maxAttempts)

{

var wait = response.Headers.RetryAfter?.Delta ?? TimeSpan.FromSeconds(attempt * 5);

Console.WriteLine($"  [graph] throttled, waiting {wait.TotalSeconds:0}s...");

await Task.Delay(wait);

continue;

}

response.EnsureSuccessStatusCode();

return await response.Content.ReadFromJsonAsync<T>()

?? throw new Exception($"Empty response from {url}");

}

}

}

// ============================================================

//  SNIPE-IT CLIENT

// ============================================================

public class SnipeClient

{

private readonly HttpClient _http;

private readonly SyncConfig _cfg;

public SnipeClient(SyncConfig cfg)

{

_cfg = cfg;

_http = new HttpClient

{

BaseAddress = new Uri(cfg.SnipeBaseUrl),

Timeout = TimeSpan.FromSeconds(60)

};

_http.DefaultRequestHeaders.Authorization =

new AuthenticationHeaderValue("Bearer", cfg.SnipeApiKey);

_http.DefaultRequestHeaders.Accept.Add(

new MediaTypeWithQualityHeaderValue("application/json"));

}

public Task<List<SnipeModel>> GetAllModelsAsync()  => GetAllPagesAsync<SnipeModel>("/api/v1/models");

public Task<List<SnipeAsset>> GetAllAssetsAsync()  => GetAllPagesAsync<SnipeAsset>("/api/v1/hardware");

private async Task<List<T>> GetAllPagesAsync<T>(string path, int pageSize = 500)

{

var all = new List<T>();

var offset = 0;

while (true)

{

var page = await GetWithRetryAsync<SnipePage<T>>(

$"{path}?limit={pageSize}&offset={offset}");

all.AddRange(page.Rows);

if (page.Rows.Count < pageSize || all.Count >= page.Total)

break;

offset += pageSize;

}

return all;

}

public async Task<SnipeUser?> FindUserByUpnAsync(string upn)

{

var page = await GetWithRetryAsync<SnipePage<SnipeUser>>(

$"/api/v1/users?limit=25&search={WebUtility.UrlEncode(upn)}");

// search is fuzzy - confirm an exact username or email match.

return page.Rows.FirstOrDefault(u =>

string.Equals(u.Username, upn, StringComparison.OrdinalIgnoreCase) ||

string.Equals(u.Email, upn, StringComparison.OrdinalIgnoreCase));

}

public async Task<SnipeAsset> CreateAssetAsync(ManagedDevice device, int modelId)

{

var body = new

{

asset_tag = BuildAssetTag(device),

model_id  = modelId,

name      = device.DeviceName,

serial    = device.SerialNumber,

status_id = _cfg.NewAssetStatusId,

_snipeit_intune_id_1 = device.Id      // custom field, if you've defined one

};

var result = await PostAsync("/api/v1/hardware", body);

if (!string.Equals(result.Status, "success", StringComparison.OrdinalIgnoreCase))

throw new Exception($"Create asset failed: {result.Messages}");

return result.Payload

?? throw new Exception("Create asset returned success with no payload.");

}

public async Task CheckoutToUserAsync(int assetId, int userId, string note)

{

var body = new

{

checkout_to_type = "user",

assigned_user    = userId,

note             = note

};

var result = await PostAsync($"/api/v1/hardware/{assetId}/checkout", body);

if (!string.Equals(result.Status, "success", StringComparison.OrdinalIgnoreCase))

throw new Exception($"Checkout failed: {result.Messages}");

}

private static string BuildAssetTag(ManagedDevice device)

{

var seed = device.SerialNumber ?? device.Id;

return $"ENS-{seed.ToUpperInvariant()}";

}

private async Task<SnipeWriteResponse> PostAsync(string path, object body)

{

var json = JsonSerializer.Serialize(body);

using var content = new StringContent(json, Encoding.UTF8, "application/json");

var response = await _http.PostAsync(path, content);

var raw = await response.Content.ReadAsStringAsync();

if (!response.IsSuccessStatusCode)

throw new Exception($"POST {path} failed ({(int)response.StatusCode}): {raw}");

// Snipe-IT returns 200 OK with {"status":"error"} on validation failure.

return JsonSerializer.Deserialize<SnipeWriteResponse>(raw)

?? throw new Exception($"POST {path} returned unparseable body: {raw}");

}

private async Task<T> GetWithRetryAsync<T>(string url, int maxAttempts = 5)

{

for (var attempt = 1; ; attempt++)

{

var response = await _http.GetAsync(url);

if (response.StatusCode == HttpStatusCode.TooManyRequests && attempt < maxAttempts)

{

var wait = response.Headers.RetryAfter?.Delta ?? TimeSpan.FromSeconds(attempt * 10);

Console.WriteLine($"  [snipe] throttled, waiting {wait.TotalSeconds:0}s...");

await Task.Delay(wait);

continue;

}

response.EnsureSuccessStatusCode();

return await response.Content.ReadFromJsonAsync<T>()

?? throw new Exception($"Empty response from {url}");

}

}

}

// ============================================================

//  REPORT ROWS

// ============================================================

public record MissingModelRow(string ModelName, int DeviceCount, string ExampleDevice);

public record InUseRow(

string DeviceName,

string Serial,

string Model,

string IntuneUser,

string SnipeAssignedTo,

int SnipeAssetId);

public record FailureRow(string DeviceName, string Serial, string Error);

// ============================================================

//  RECONCILIATION ENGINE

// ============================================================

public class ReconciliationEngine

{

private readonly SnipeClient _snipe;

private readonly SyncConfig _cfg;

public List<MissingModelRow> MissingModels { get; } = new();

public List<InUseRow> StillInUse { get; } = new();

public List<FailureRow> Failures { get; } = new();

private readonly Dictionary<string, SnipeUser?> _userCache =

new(StringComparer.OrdinalIgnoreCase);

public ReconciliationEngine(SnipeClient snipe, SyncConfig cfg)

{

_snipe = snipe;

_cfg = cfg;

}

public async Task RunAsync(

List<ManagedDevice> devices,

List<SnipeModel> models,

List<SnipeAsset> assets)

{

// Index once up front - turns N API calls into N dictionary lookups.

var modelsByName = models

.GroupBy(m => Normalise(m.Name), StringComparer.OrdinalIgnoreCase)

.ToDictionary(g => g.Key, g => g.First(), StringComparer.OrdinalIgnoreCase);

var assetsBySerial = assets

.Where(a => !string.IsNullOrWhiteSpace(a.Serial))

.GroupBy(a => a.Serial!.Trim(), StringComparer.OrdinalIgnoreCase)

.ToDictionary(g => g.Key, g => g.First(), StringComparer.OrdinalIgnoreCase);

var missingModelTally = new Dictionary<string, (int Count, string Example)>(

StringComparer.OrdinalIgnoreCase);

foreach (var device in devices)

{

try

{

await ProcessDeviceAsync(device, modelsByName, assetsBySerial, missingModelTally);

}

catch (Exception ex)

{

device.Outcome = SyncOutcome.Failed;

device.OutcomeDetail = ex.Message;

Failures.Add(new FailureRow(

device.DeviceName ?? "(unnamed)",

device.SerialNumber ?? "(no serial)",

ex.Message));

}

}

foreach (var (name, tally) in missingModelTally.OrderByDescending(x => x.Value.Count))

MissingModels.Add(new MissingModelRow(name, tally.Count, tally.Example));

}

private async Task ProcessDeviceAsync(

ManagedDevice device,

Dictionary<string, SnipeModel> modelsByName,

Dictionary<string, SnipeAsset> assetsBySerial,

Dictionary<string, (int Count, string Example)> missingModelTally)

{

// ---- Guard clauses: no serial or no model means nothing to reconcile ----

if (string.IsNullOrWhiteSpace(device.SerialNumber))

{

device.Outcome = SyncOutcome.Skipped_NoSerial;

return;

}

if (string.IsNullOrWhiteSpace(device.Model))

{

device.Outcome = SyncOutcome.Skipped_NoModel;

return;

}

// ---- Step 1: does the model exist in Snipe-IT? ----

var model = ResolveModel(device, modelsByName);

if (model is null)

{

device.ModelExistsInSnipe = false;

device.Outcome = SyncOutcome.ModelMissing;

var key = device.Model.Trim();

if (missingModelTally.TryGetValue(key, out var existing))

missingModelTally[key] = (existing.Count + 1, existing.Example);

else

missingModelTally[key] = (1, device.DeviceName ?? device.SerialNumber);

return;   // can't create an asset without a model

}

device.ModelExistsInSnipe = true;

// ---- Step 2: does the asset exist? ----

var serial = device.SerialNumber.Trim();

assetsBySerial.TryGetValue(serial, out var asset);

device.AssetExistsInSnipe = asset is not null;

var intuneUser = await ResolveUserAsync(device.UserPrincipalName);

if (asset is null)

{

// ---- Step 2a: create it, then assign ----

if (_cfg.DryRun)

{

device.Outcome = intuneUser is null

? SyncOutcome.AssetCreatedUnassigned

: SyncOutcome.AssetCreatedAndAssigned;

device.OutcomeDetail = "[dry run] would create asset";

return;

}

var created = await _snipe.CreateAssetAsync(device, model.Id);

assetsBySerial[serial] = created;

if (intuneUser is null)

{

device.Outcome = SyncOutcome.AssetCreatedUnassigned;

device.OutcomeDetail =

$"No Snipe-IT user matching '{device.UserPrincipalName ?? "(none)"}'";

return;

}

await _snipe.CheckoutToUserAsync(created.Id, intuneUser.Id,

$"Auto-assigned from Intune {DateTime.UtcNow:yyyy-MM-dd}");

device.Outcome = SyncOutcome.AssetCreatedAndAssigned;

device.OutcomeDetail = $"Assigned to {intuneUser.Username}";

return;

}

// ---- Step 2b: asset exists - who holds it? ----

var holder = asset.AssignedTo;

if (holder is null)

{

if (intuneUser is null)

{

device.Outcome = SyncOutcome.AlreadyCorrect;

device.OutcomeDetail = "Unassigned in both systems";

return;

}

if (!_cfg.DryRun)

await _snipe.CheckoutToUserAsync(asset.Id, intuneUser.Id,

$"Auto-assigned from Intune {DateTime.UtcNow:yyyy-MM-dd}");

device.Outcome = SyncOutcome.AssetAssigned;

device.OutcomeDetail = $"Assigned to {intuneUser.Username}";

return;

}

// Assigned to a location or another asset, not a person - leave alone.

if (!string.Equals(holder.Type, "user", StringComparison.OrdinalIgnoreCase))

{

device.Outcome = SyncOutcome.AssignedToSomeoneElse;

device.OutcomeDetail = $"Checked out to {holder.Type} '{holder.Name}'";

StillInUse.Add(new InUseRow(

device.DeviceName ?? "(unnamed)", serial, device.Model,

device.UserPrincipalName ?? "(none)",

$"{holder.Type}: {holder.Name}", asset.Id));

return;

}

var matchesIntuneUser = intuneUser is not null && holder.Id == intuneUser.Id;

if (matchesIntuneUser)

{

device.Outcome = SyncOutcome.AlreadyCorrect;

return;

}

// ---- Someone else has it. Report, don't touch. ----

device.Outcome = SyncOutcome.AssignedToSomeoneElse;

device.OutcomeDetail = $"Snipe-IT says {holder.Username}, Intune says {device.UserPrincipalName}";

StillInUse.Add(new InUseRow(

device.DeviceName ?? "(unnamed)",

serial,

device.Model,

device.UserPrincipalName ?? "(none)",

holder.Username ?? holder.Name ?? $"user #{holder.Id}",

asset.Id));

}

// Graph gives "Latitude 5440"; Snipe-IT often holds "Dell Latitude 5440".

private static SnipeModel? ResolveModel(

ManagedDevice device, Dictionary<string, SnipeModel> modelsByName)

{

var direct = Normalise(device.Model);

if (modelsByName.TryGetValue(direct, out var hit))

return hit;

if (!string.IsNullOrWhiteSpace(device.Manufacturer))

{

var withMake = Normalise($"{device.Manufacturer} {device.Model}");

if (modelsByName.TryGetValue(withMake, out var hit2))

return hit2;

}

return null;

}

private static string Normalise(string? value) =>

(value ?? "").Trim().Replace("  ", " ");

private async Task<SnipeUser?> ResolveUserAsync(string? upn)

{

if (string.IsNullOrWhiteSpace(upn))

return null;

if (_userCache.TryGetValue(upn, out var cached))

return cached;

var user = await _snipe.FindUserByUpnAsync(upn);

_userCache[upn] = user;

return user;

}

}

// ============================================================

//  REPORT BUILDER

// ============================================================

public static class ReportBuilder

{

public static string BuildHtml(ReconciliationEngine engine, List<ManagedDevice> devices)

{

var sb = new StringBuilder();

sb.Append("<html><body style='font-family:Segoe UI,Arial,sans-serif;font-size:14px'>");

sb.Append($"<h2>Intune &rarr; Snipe-IT Sync &mdash; {DateTime.Now:dd MMM yyyy HH:mm}</h2>");

// Summary

sb.Append("<h3>Summary</h3><ul>");

foreach (var group in devices.GroupBy(d => d.Outcome).OrderByDescending(g => g.Count()))

sb.Append($"<li><b>{group.Count()}</b> &mdash; {Humanise(group.Key)}</li>");

sb.Append("</ul>");

// Missing models

if (engine.MissingModels.Any())

{

sb.Append("<h3 style='color:#b45309'>Models missing from Snipe-IT</h3>");

sb.Append("<p>These need creating before their assets can be imported.</p>");

sb.Append(Table(

new[] { "Model", "Devices affected", "Example device" },

engine.MissingModels.Select(m =>

new[] { m.ModelName, m.DeviceCount.ToString(), m.ExampleDevice })));

}

// Still in use

if (engine.StillInUse.Any())

{

sb.Append("<h3 style='color:#b91c1c'>Assets checked out to someone else</h3>");

sb.Append("<p>Intune reports a different primary user. Not modified &mdash; review manually.</p>");

sb.Append(Table(

new[] { "Device", "Serial", "Model", "Intune user", "Snipe-IT holder", "Asset ID" },

engine.StillInUse.Select(r => new[]

{

r.DeviceName, r.Serial, r.Model, r.IntuneUser,

r.SnipeAssignedTo, r.SnipeAssetId.ToString()

})));

}

// Failures

if (engine.Failures.Any())

{

sb.Append("<h3 style='color:#b91c1c'>Errors</h3>");

sb.Append(Table(

new[] { "Device", "Serial", "Error" },

engine.Failures.Select(f => new[] { f.DeviceName, f.Serial, f.Error })));

}

sb.Append("</body></html>");

return sb.ToString();

}

private static string Table(string[] headers, IEnumerable<string[]> rows)

{

var sb = new StringBuilder();

sb.Append("<table cellpadding='6' cellspacing='0' style='border-collapse:collapse'>");

sb.Append("<tr style='background:#f3f4f6'>");

foreach (var h in headers)

sb.Append($"<th style='border:1px solid #d1d5db;text-align:left'>{Escape(h)}</th>");

sb.Append("</tr>");

foreach (var row in rows)

{

sb.Append("<tr>");

foreach (var cell in row)

sb.Append($"<td style='border:1px solid #d1d5db'>{Escape(cell)}</td>");

sb.Append("</tr>");

}

sb.Append("</table>");

return sb.ToString();

}

private static string Escape(string? s) => WebUtility.HtmlEncode(s ?? "");

private static string Humanise(SyncOutcome outcome) => outcome switch

{

SyncOutcome.Skipped_NoSerial          => "skipped (no serial number)",

SyncOutcome.Skipped_NoModel           => "skipped (no model reported)",

SyncOutcome.ModelMissing              => "model not in Snipe-IT",

SyncOutcome.AssetCreatedAndAssigned   => "asset created and assigned",

SyncOutcome.AssetCreatedUnassigned    => "asset created, no matching user",

SyncOutcome.AssetAssigned             => "existing asset assigned",

SyncOutcome.AlreadyCorrect            => "already correct",

SyncOutcome.AssignedToSomeoneElse     => "assigned to someone else",

SyncOutcome.Failed                    => "failed",

_                                     => "not processed"

};

}

// ============================================================

//  ENTRY POINT

// ============================================================

public static class Program

{

public static async Task<int> Main()

{

var cfg = new SyncConfig

{

TenantId     = Environment.GetEnvironmentVariable("TENANT_ID")     ?? "",

ClientId     = Environment.GetEnvironmentVariable("CLIENT_ID")     ?? "",

ClientSecret = Environment.GetEnvironmentVariable("CLIENT_SECRET") ?? "",

SnipeApiKey  = Environment.GetEnvironmentVariable("SNIPE_API_KEY") ?? "",

DryRun       = Environment.GetEnvironmentVariable("DRY_RUN") != "false"

};

try

{

var graph = new GraphClient(cfg);

var snipe = new SnipeClient(cfg);

Console.WriteLine("Authenticating to Microsoft Graph...");

await graph.AuthenticateAsync();

Console.WriteLine("Pulling Intune devices...");

var devices = await graph.GetAllDevicesAsync();

Console.WriteLine($"  {devices.Count} devices");

Console.WriteLine("Pulling Snipe-IT models...");

var models = await snipe.GetAllModelsAsync();

Console.WriteLine($"  {models.Count} models");

Console.WriteLine("Pulling Snipe-IT assets...");

var assets = await snipe.GetAllAssetsAsync();

Console.WriteLine($"  {assets.Count} assets");

Console.WriteLine($"Reconciling{(cfg.DryRun ? " (DRY RUN)" : "")}...");

var engine = new ReconciliationEngine(snipe, cfg);

await engine.RunAsync(devices, models, assets);

foreach (var group in devices.GroupBy(d => d.Outcome))

Console.WriteLine($"  {group.Count(),5}  {group.Key}");

if (engine.MissingModels.Any() || engine.StillInUse.Any() || engine.Failures.Any())

{

Console.WriteLine("Emailing report to IT...");

await graph.SendMailAsync(

$"Intune/Snipe-IT sync - {engine.MissingModels.Count} missing models, "

+ $"{engine.StillInUse.Count} conflicts",

ReportBuilder.BuildHtml(engine, devices));

}

else

{

Console.WriteLine("Nothing to report.");

}

// Full result set as JSON for auditing

await File.WriteAllTextAsync("sync-results.json",

JsonSerializer.Serialize(

devices.Select(d => new

{

d.DeviceName, d.SerialNumber, d.Model, d.UserPrincipalName,

d.ModelExistsInSnipe, d.AssetExistsInSnipe,

Outcome = d.Outcome.ToString(), d.OutcomeDetail

}),

new JsonSerializerOptions { WriteIndented = true }));

Console.WriteLine("Done.");

return 0;

}

catch (Exception ex)

{

Console.Error.WriteLine($"FATAL: {ex.Message}");

return 1;

}

}

}

TH E P AR T TH A T M AT TER S



Getting user information from Entra

S TE P  1

Get a token from Microsoft

The same authentication call as the device import — one 

bearer token for the run.

S TE P  2

Call Graph for user details

Name, email, job title, department — everything Snipe-IT 

needs to hold a person.

Same two steps as Intune. What comes back is a different shape entirely.



THE  CATC H

Entra does not give you everyone at once

IN TUN E
One call, 926 devices

The whole list arrives in a single response, ready 

to fragment.

E NT RA
30 users, plus a URL

Each response carries 30 users and a link to the next 30. Follow it, or you only 

ever see the first page.

WH AT  C O MES  B AC K — T HE  U RL  WE  H AVE T O  F O L LO W

@ O DA T A. NEX TL I NK The URL for the next page. When it stops appearing, you have everyone.



A loop calls a method, the method answers

T HE  L O O P

while url is not null

Start with the first URL.

(nextUrl, dataset) = 

doWork(url)

Hand it the URL and wait for both 

objects back.

keep dataset, test nextUrl

Keep the data, then go round again 

on the URL.

↑
Back to the top until there are 

none left

ur

l ›
call, with a URL

(nextUrl, 

dataset)‹
return, a tuple of two

T HE  MET H O D

doWork(url)

Run the steps — the work happens here, once.

Same steps every call, only the value changes.

Work out both results — the data, and where to go next.

return (nextUrl, dataset)

One way out, returning a tuple — two objects in a single answer.

T HE  PO I NT The method returns a tuple — the next URL and the dataset — and never knows how many times it runs. The loop decides that.



I F  I  HA D WRI TTE N I T

The same loop, in code

WH AT  T H AT  LO O K S L I KE WRI T TE N O UT

while (url != null)

Keep going while there is a 

next page. ›

GetPageAsync(url)

The method calls the API and 

hands back the users and the 

next URL.

›

allUsers.AddRange(users

)
Add this page to the full set.

›

url = nextUrl

Reassign, then test again at 

the top — null on the last 

page and the loop exits.



THE  S OLU TI ON

A 'Custom Transformer' that loops on itself

01

Call the URL and keep 

the 30 users it returns. ›

02

Test for a 200, then pull 

out the users and the 

next URL.

›

Yes

A next URL came back 

— the Looper feeds it 

to the input and runs 

again.

›

No

Exit with the full set —

1,491 users in this run.

T HE  T HR EE PO RT S 

F ME G IVES  YO U

The loop port is what makes a transformer able to call 

itself.

Written once as a 'Custom Transformer', so any workspace that needs Entra users can reuse it.



THE  FME  BUI LD — P ART 1

Call the next page

A NYT H IN G  EL SE A failed call goes out the error port rather than stopping the run.



THE  FME  BUI LD — P ART 2

Loop back, or exit

1, 49 1  U SER S Fragmented out of the transformer once the last page comes back.



THE  S NI PE - I T  AP I

Adding and updating in Snipe-IT

01

Add users

People come across 

from Entra before 

anything can be 

assigned to them.

POST /api/v1/users

02

Create asset 

models

No asset can exist 

without its model, so 

missing models are 

created first.

POST /api/v1/models

03

Create assets

Each Intune device 

becomes an asset with a 

tag, model and status.

POST 

/api/v1/hardware

04

Assign and update

The asset is checked out to its 

user, or updated if it moved.

POST 

/api/v1/hardware/{id}/checko

ut

The order matters. Each step depends on the one before it existing in Snipe-IT.



LE AV ER S

Exit logic

01

Removed from the group

The only signal we need. When 

someone leaves, they drop out of 

the watched Entra group.

›

02

FME sees they have left

The next run compares group 

membership and flags the person as 

gone.

›

03

We get notified

An email lists what is still checked 

out to them, so we can gather all the 

equipment.

N O TH IN G  I S  D EL ET ED
The assets stay checked out until someone physically has them back. The IT team then returns them in 

Snipe-IT — we don't allow FME to do this.



W OR KI NG  T HE  P RO J EC T

Building rules so others can follow your work

Rules so somebody else can open this workspace and work on it.

A workspace nobody else can read is a workspace only I can maintain.



RU LE 1

Always name your Transformers clearly

Keep the name of what the Transformer is, 

followed by a short description of what it 

does.

Tester_Are_You_A_iPAD

The type, then the question it asks.

Aggregator_iPHONE

You can follow the flow without opening a 

single Transformer.



RU LE 2

Give your variables names you understand

Prefix every attribute so you know what it 

holds and where it came from.

SNIPE_serial

System, then the field it holds.

SNIPE_model_number

Reads clearly next to the JSON query beside it.

SNIPE_name

You never have to guess which system a value 

came from.



RU LE 3

Keep it simple — drop information you know 

you don't need.

AttributeKeeper

Tick the handful you need — everything else is 

gone from that point on.

Less to read

Fewer attributes downstream means less to 

scroll, less to debug.



W RAP PI NG  UP

Final opinion

01 Transformer-based scripting is not a new concept to me, so I was quick to adopt the FME style of working.

02 Once you understand that everything is large rows of data in a table, manipulating it becomes easy.

03 You don’t need to know a lot to do a lot — fewer than 12 Transformers does 95% of the work.

04 Is coding faster than Transformer-based building? Yes, because we have AI.

05 But all the FME documentation sits on a public site, so AI knows it well. ChatGPT is your friend.



O V ER TO  Y OU

Q & A
Thanks for listening.
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