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Hybrid Cache
changes
everything
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▪ Umbraco's new cache for 
content and media

▪ Introduced with .NET 9 
in Umbraco 15

▪ Impact for developers ?

▪ Slides will be shared
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Nikolaj Geisle

▪ Thank you!

▪ Real insights

▪ Gossip
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Hybrid what ?
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Microsoft HybridCache

▪ Package from Microsoft to make cache management easier.

▪ A hybrid  between 

▪ MemoryCache  (L1)

▪ IDistributedCache  (L2)

▪ Factory pattern to retrieve or create entries.

▪ Stampede protection
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MemoryCacheL1

IDistributedCacheL2
SQL ServerRedis Garnet
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Web front 2 Web front 1 Web front 3

HybridCache HybridCache HybridCache

Distributed Cache

SQL Server

MemoryCache MemoryCache MemoryCache
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Cache

SQL Server

App

Stampede protection
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var item = await hybridCache.GetOrCreateAsync(

$"cache:{key}",

async result => await ExpensiveCallAsync(key)

);
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What it means
for Umbraco
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IPublishedContent



Markus Johansson  |  @markusjoha   |   markus@obviuse.se

IPublishedContent

▪ Representation of published document /media / member

IPublishedContent

IPublishedContent

IPublishedContent

IPublishedContent
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Content

Content

Document Media Member
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IPublishedContent

▪ Name

▪ ContentType

▪ Writer

▪ Cultures

▪ Properties

▪ Configured on 
a Content Type
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IPublishedContent

Models Builder

Your Application

Cache
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<html>

<body>

<h1>@Model.Value("heading")</h1>

</body>

</html>

IPublishedContent Property
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NuCache .
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NuCache Umbraco 8 - 14

Site starts

Database

Load Content

All content in memory

NuCache.Content.db
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IPublishedContent

NuCache Umbraco 8 - 14

IPublishedContent

Parent

IPublishedContent

IPublishedContent

IPublishedContent

Children
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Sounds great , right?

▪ Yes. For small and medium -sized websites

▪ Devastating for very large websites

▪ Devastating in resource -constrained environments
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For example

▪ 4k content per node

▪ 35 languages

▪ 250 000 pages

▪ 33 GB
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The real  world

▪ 3 hours to startup

▪ 100+ GB memory

▪ Pods killed due to memory

▪ Startup lock issues like
“NuCache.Content.db  used 
by another process”
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Splitting  the problem

▪ Routing

▪ Navigation

▪ Always in memory

▪ Fast

▪ Content

▪ When needed

▪ Hot / Cold

▪ Distributed cache
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Splitting  the problem

Memory
Cache

Distributed
Cache
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Hybrid Cache .
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“The best code 
is no code at all”

Jeff Atwood,
Co -founder Stack Overflow and Discord
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Elevator pitch for HybridCache

▪ Only parts of the content are kept in memory

▪ Lower memory usage

▪ Faster startup

▪ Hot / Cold content. Pages that are rarely 
accessed can be released from memory.
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HybridCache Umbraco 15+

2500 MB

Umbraco 13

300 MB

Umbraco 15+
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HybridCache Umbraco 15+

Site starts Initial content loaded

Hybrid Cache

Seed data into memory

SQL ServerRedis
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Startup seed settings

▪ Load X number of nodes (100 by default)

▪ Load all nodes of type X and Y

▪ Home page

▪ Menu nodes

▪ etc.
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"Cache": {

"DocumentBreadthFirstSeedCount": 100,

"DocumentSeedBatchSize": 100

}
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"Cache": {

"DocumentBreadthFirstSeedCount": 100,

"DocumentSeedBatchSize": 100,

"ContentTypeKeys": ["36843c07-846d-4053-998a-a435fe871c2f", …],

}
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"Cache": {

"DocumentBreadthFirstSeedCount": 100,

"DocumentSeedBatchSize": 100,

"ContentTypeKeys": ["36843c07-846d-4053-998a-a435fe871c2f", …],

"MediaBreadthFirstSeedCount": 100,

"MediaSeedBatchSize": 100

}
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NuCache Umbraco 8 - 14

Root

A

B

C

A1

A2

B1
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public interface ISeedKeyProvider

{

ISet<Guid> GetSeedKeys();

}
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Breadth First 
Document

Types
Seed Key 

Provider(s)

Deduplicated and used for seeding

appsettings.json
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DocumentCacheService

Seeding the cache

Seed Keys

Seed Batch Size

Exists?

L1 Cache
(Memory)

L2 Cache

Hybrid Cache

Database

Fetch

Set
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Traversing
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.Descendants()

.Children()

.Ancestors()

.Siblings()

.Where(...)
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NavigationNode

▪ Key

▪ ContentTypeKey

▪ SortOrder

▪ ParentKey

▪ Children (Keys)

NavigationNode

NavigationNode

NavigationNode

NavigationNode

NavigationNode

Parent

Children
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IDocumentNavigationQueryService

▪ TryGetChildrenKeys

▪ TryGetChildrenKeysOfType

▪ TryGetDescendantsKeys

▪ TryGetAncestorsKeysOfType

▪ TryGetAncestorsKeys

▪ TryGetDescendantsKeysOfType

▪ TryGetLevel
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HybridCache Umbraco 15+

IPublishedContent

IDocumentNavigation
QueryService

Parent()

Children()
L1 Cache
(Memory)

L2 Cache Database

Hybrid Cache

ContentKey
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var articles = container.Descendants<Article>()

.Where(x => x.IsVisible())

.Take(10)



Markus Johansson  |  @markusjoha   |   markus@obviuse.se

var blogPosts = container.Children<BlogPost>()

.Where(x => 

x.Category.Name == "Tech" &&

x.Author.City == "Odense"

)

.Take(20)
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Watch out for references

▪ Related pages, categories, author, image and so on

▪ Content Picker, MNTP, etc. store reference ( Guid )

▪ References are resolved from cache
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var blogPosts = container.Children<BlogPost>()

.Where(x => 

x.Category.Name == "Foo" &&

x.Author.City == "Odense" 

)

.Take(20)
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Load it all into 
memory?
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The issue

▪ Upgrade from Umbraco 13 to Umbraco 17

▪ Site has 34 000 published nodes

▪ DocumentBreadthFirstSeedCount  = 50 000

▪ ”The same traversal that was nearly instant in Umbraco 13 
can take several minutes in Umbraco 17.”
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HybridCache Umbraco 15+

DocumentNavigation
QueryService

L1 Cache
(Memory)

L2 Cache Database

Hybrid Cache

IPublishedContent ContentCacheNode

ContentKey



Markus Johansson  |  @markusjoha   |   markus@obviuse.se

CacheContentNode
Cache

/ Database

L2 Cache

Cache or
database

IPublishedContent

Each request
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Memory pressure

Umbraco 15Umbraco 13 12 500 allocs 744 396 allocs
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What does this 
mean?
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Impact on day -today work

▪ Not so much if the website is small

▪ Traversing the tree costs a lot more

▪ Affects filtering .Children().Where(…)

▪ Affects references. e.g. conditions for Content Picker
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container.Children<BlogPost>()

.Where(x => 

x.Category.Name == "Tech" &&

x.Author.City == "Odense" 

)

.Take(20)

DBL1 L2

Hybrid Cache

ContentCacheNode

IPublishedContent
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Benchmarks.
Dislaimer : Stupid
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My Umbraco 16  benchmark s

▪ 48 to 25 000 nodes

▪ Everything seeded into memory

▪ No L2 cache

▪ Render a list, no menu, no footer, no nothing

▪ Filter on reference values from Content Picker

▪ Really bad idea to query against 25 000 nodes
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Oh no...
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Cost didn't vanish. 
It moved.

*
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*

IPublishedContent

Startup = seeded in batches Then one by one

IPublishedContent

IPublishedContent

IPublishedContent

IPublishedContent

IPublishedContent

IPublishedContent

News Container

News Article

News Article

News Article

News Article

News Article

News Article

News Article

For each node

• L1 Cache lookup

• L2 Cache lookup

• Database lookup
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What to do?
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Use search! 
Use Examine!
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Umbraco + Examine

▪ Examine is the Lucene powered search in Umbraco

▪ Index for Published Content & Media

▪ Can be extremely fast
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Optimized Examine

Query

ScoreDoc

ScoreDoc

ScoreDoc

ScoreDoc

ScoreDoc

▪ Score (float)

▪ Doc (int)

ScoreDoc

Lucene Document Id
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Optimized Examine

Query

Document

Document

Document

ScoreDoc

ScoreDoc

ScoreDoc

ScoreDoc

ScoreDoc

Document

Document
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30
fields
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Optimized Examine

Query

Document

Document

Document

ScoreDoc

ScoreDoc

ScoreDoc

ScoreDoc

ScoreDoc

Document

Document
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Optimized Examine

Query

ScoreDoc

ScoreDoc

ScoreDoc

ScoreDoc

ScoreDoc

Runtime
Cache

Doc Id > Node Id

Cache
/ Database

L2 Cache

Cache or
database

IPublishedContent

IPublishedContent

Models Builder
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Umbraco + Examine

▪ Fast and scalable out of the box

▪ Even faster with

▪ Custom, smaller index

▪ Optimized queries (e.g. Score + Content Cache)
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var search = searcher.CreateQuery("content")

  .NodeTypeAlias("cmsNews")

  .And()

  .Field("writerId", "25050")

  .Execute()

  .Take(25);

52
RPS
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var search = searcher.CreateQuery("content")

  .NodeTypeAlias("cmsNews")

  .And()

  .Field("writerId", "25050")

  .Execute(new QueryOptions(0,25));

258
RPS
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var builder = new BooleanQuery();

builder.Add(new TermQuery(new Term("__NodeTypeAlias", "cmsnews")), Occur.MUST);

builder.Add(new TermQuery(new Term("writerKey", "acb123")), Occur.MUST);

var indexSearcher = Context.RequestServices.ExtractExternalIndexSearcher();

var result = indexSearcher.Search(builder, 25);

var umbracoNodes = searchResult.ScoreDocs.Select((x) => Umbraco.Content(

   _documentIdCache.GetDoc(x.Doc, luceneSearcher.IndexSearcher).Id

));

5286
RPS
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.Take(25) Pagination (25) Optmized

Examine RPS
(higher is better)
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Menu, footer, 
listings
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Menu, footer, listings

▪ Seed using “ ContentTypeKeys ”

▪ Load everything into memory

▪ Build DTO and store in memory
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var menuData = _appCaches.RuntimeCache.GetCacheItem(

"site_menu”

() => BuildSiteMenuDtos()

)
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Sitemap



Markus Johansson  |  @markusjoha   |   markus@obviuse.se

How to build a sitemap ?
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How to build a sitemap ?

▪ Use Examine

▪ Add URL to the external index

▪ Query to exclude unwanted nodes
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It's improving
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What to expect in the future

▪ Continuously looking at performance

▪ Improvements in v17.5 and v18

▪ Looking at IPublishedContent for L1 cache

▪ Umbraco.Cms.Search  (shipped as package)
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In a nutshell
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HybridCache summary

▪ Increased scalability

▪ Lower memory footprint

▪ Faster startup

▪ Easier to shoot yourself in the foot 
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Measure

▪ Continuously monitor performance



Markus Johansson  |  @markusjoha   |   markus@obviuse.se

Examine
Runtime

Cache
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Supertak !

markus@obviuse.se

@markusjoha

Download the slides
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