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Last time, we learned about the Delta update. We’ll continue with the Express update.

The Express update augments the Full update by including patches that bring each

preceding version up to date with the latest version. Each patch set is typically between

150MB to 200MB in size, although the ones that span a longer time frame are larger because

the patch is bigger.

For Express updates, every possible way of updating the file is in play:

Update Full file

Patch base

M0 M1 M2 M3 M4

M1 M1 M0 to M1

M2 M2 M0 to M2 M1 to M2   

M3     

M4 M4 M0 to M4 M1 to M4 M2 to M4  

M5 M5 M0 to M5 M1 to M5 M2 to M5 M4 to M5

The breakdown of files for Express updates is as follows:

Express update Contents

M1 M1, M0 to M1

M2 M2, M0 to M2, M1 to M2

M3 M2, M0 to M2, M1 to M2

M4 M4, M0 to M4, M1 to M4, M2 to M4

https://devblogs.microsoft.com/oldnewthing/20200212-00/?p=103434
http://devblogs.microsoft.com/oldnewthing/20200211-00/?p=103430
https://devblogs.microsoft.com/oldnewthing/20090611-00/?p=17933/
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M5 M5, M0 to M5, M1 to M5, M2 to M5, M4 to M5

Note that the M3 Express update is the same as the M2 Express update since the file F  did

not change between M2 and M3.

Applying an Express update is more complicated than the Full update or the Delta update.

The client connects to the server, and the server says, “Here’s a list of files. Please tell me

what versions you have for those files.”

The client does an inventory of the files on the system and figures out what version they are.

(My guess is that it computes a hash.)

The client sends the inventory to the server, and for each file, the server checks whether it has

a patch to bring that version to the latest version. If so, then the client downloads the patch.

If not, then the client downloads the full file. The download is performed as a range request

from the server, requesting a specific range of bytes from the entire Express update.

If you’re lucky and there is a patch for every file in the update, the client winds up

downloading between 150MB to 200MB of data from the server. If you’re not lucky and there

are no patches for any file in the update, then you’re back to a 1GB Full update.

You are almost always lucky, because the Express update contains patches for every monthly

cumulative update. The only legitimate way it would fail is if you had installed a hotfix. (It

could also fail for illegitimate reasons, say, if a customer decided to hack the file by patching

it with a hex editor.)

The total disk space required on the server is the 1GB for the Full update, plus the 150MB–

200MB for each patch set. For example, Express update M5 contains the M5 Full update, as

well as four sets of patches, for a total size (back-of-the-envelope) of around 1.7GB.

Feature summary of Express updates:

Express updates can successfully update all customers, since it contains a Full update

as an emergency fallback.

Express updates are larger than a Full update on the server, but require only a seventh

to a fifth of the bandwidth to deliver to the client.

Express updates require significant negotiation with the server to determine what

needs to be transferred, and each customer gets a download tailored to their

configuration.

Express updates are less cache-friendly, because not every customer downloads the

same thing. But hopefully, most of your customers have similarly-configured systems

(all running the same monthly cumulative update with the same hotfixes) and end up

downloading the same set of patches.

https://developer.mozilla.org/en-US/docs/Web/HTTP/Range_requests
https://devblogs.microsoft.com/oldnewthing/20090611-00/?p=17933/
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Express updates require significant server support because of the complex negotiation,

as well as the need to support ranged downloads.

You might ask, “Why even bother with Delta updates? They work only for systems that are

one month out of date, and they require a larger download than the corresponding Express

update!” And you’d be right. There’s really no scenario where Delta updates are better than

Express updates. They exist because Express updates were originally supported only by

Windows Server Update Services¹ servers. That restriction was lifted back in January 2017,

and the plan was to drop Delta updates in February 2019, but based on customer feedback,

the sunset date was extended to April 2019. So I guess there were people out there who

needed extra time to transition their custom update delivery system from Delta updates to

Express updates.

But the Delta updates sunset date has passed. You can forget everything you learned about

them. Use that brain space to remember the names of more Pokémon characters or

something.

Next time, we clear out even more brain space for Pokémon characters by introducing

Quality updates, which render all previous updates obsolete.

¹ That name is quite a horrible mouthful.
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