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2 Summary
This document captures much of the design rationale behind Web3S in the form of questions and
answers.

DISCLAIMER: The follow reflects the views of Yaron Y. Goland and only Yaron Y. Goland. Nothing in this
document should be construed as representing the views of the Windows Live Data team, the Dev Live
Platform Group, the Windows Live division, the Microsoft Corporation or anyone else.

2.1 Why didn't you just use ATOM?

We seriously considered ATOM as our base protocol but we ran into problems that eventually made us
abandon that effort. But we have no particular objection to ATOM and if our concerns can be addressed
we would be happy to reconsider. Web3S is a means, not an end and we will happily abandon it if we
can find a consensus protocol that meets our needs.

In the case of ATOM we ran into three specific problems:



Replacement Semantics ¢ Doing a PUT on an entry in a feed necessitates updating the entire entry. This
is a problem for us from both a performance and versioning perspective. From a performance
perspective it requires that updates always update all values in an entry even if only a few need to be
changed. This puts a lot of unnecessary load on our system. From a versioning perspective replacement
semantics means that every single time we add any values we will lose data when an old client updates
an entry with new data. There are ways around this but they were judged to be too painful. For
example, we could create a new feed URL every time we add a new type of value. Old feeds would only
YaSSQ 2f RNRDIYISHES FiSESIRSA ¢ 2 ldeftypes. BuBtiSs wilbgfeSteéaSIRLIBXpIE3ibn
and turn into a management nightmare.

No Hierarchy ¢ ATOM only supports a two level hierarchy, feed and entry. It is possible, of course, to
create an entry that is really a pointer to another feed but that is both painful to handle at a protocol
level and inefficient when one actually wants to retrieve an entire tree as one has to make many round
trips to pull in all the values as one walks the feeds.

Too Verbose ¢ ATOM likes to return meta data, everywhere. This is fine in a two level hierarchy but in a

deeply nested hierarchy having to decorate everything, everywhere with wrappers to hold extra values

GKFG 2F0Sy 62y Qi S@Sy 0S5 {KSNSE inkeatrygnrapprSaddachd 9 &3 @
just makes the protocol harder to read and the model more complex.

3 The Web3S Resource Infoset

3.1 Does the world really need another infoset?

We knew from day one that we have to support both XML and JSON and while we could try and shoe
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S0 attractive.

Simultaneously, from a scalability perspective, the less we have to support the better. Every feature not
only complicates the protocol but it complicates our implementation that needs to run successfully
across hundreds of millions of users. Even small incremental savings, when spread over that large a user
base, add up quickly.

The Web3S infoset is therefore the outcome of both of these issues. It provides us with the simplicity we
need to serialize into/out of both JSON and XML while simultaneously giving us the simplicity of
structure that leads to good performance and scaling.

But the good news is that our XML and JSON serializations are real serializations. All XML and JSON tools

(well, 0.k., XML tools) that can manipulate any arbitrary XML can manipulate a Web3S serialization

Ayid2k2dzi 2F -a[® LG A& -a[® LG 2dzAad KFa |y dzyoSt A
though.



3.2 Why Not Just Use the XML Infoset?
The Web3S infoset was actually designed starting with the XML infoset and then removing information
AGSya ¢S RARyQil ySSRo

In going through the infoset we threw out the processing instruction information item, the unexpanded
entity reference information item, the document type declaration information item, the unparsed entity
information item and the notation information items because these are all XMLisms that are of no
relevance to anything we are trying to do.

We also threw out the comment information item because comments are not something we are going
to make available in our infoset. They might be in the serializations but they aren't part of our
processing model. E.g. we do not specify any semantics that directly or indirectly rely on the use of
comments.

We also threw out namespace information items. The split between 'local names' and 'namespace
names' in XML is an artifact of XML's history and not something that we would want in our infoset (see
here for some background). Elements have globally unique names and that should just be that.

We decided we did not want to handle mixed content, that is, Ells that can have a mix of Ells and SlIs as
children. The justification for this restriction is that we are only interested in self describing data and
strings are not self describing (at least not to a machine). So any time a string is used we need it to be
wrapped in an element in order to provide machine processable semantics. Since we are only worried
about machine processing this seems a reasonable restriction.

A subject of more than a little debate around here has been the attribute information item. | was
discussing this with Mark Nottingham from Yahoo and he made the point that attributes are great so
long as no one but him is allowed to define how they are used. The point being that there are certainly
cases where having an attribute available makes the data model simpler (think IDs, for example) but
that in practice people abuse attributes. The fundamental problem with attributes is that they are not,
strictly speaking, necessary (E.g. you can always encode in elements what you can express in attributes)
and they are not extensible since they are just strings. After much discussion our opening position is that
our infoset won't support attributes. On balance we think attributes cause more harm than good. We'll
see in practice how well this holds up.

The document information item contains lots of interesting data that isn't relevant to us. It has things
like Plls, comments, DTDs, etc. It also has version information but this is version information for the
serialization, not for the XML infoset. The two are not necessarily the same. In the end we decided we
did not need to explicitly model a document information item.

So in the end we had only two information items left, element information items and string information
items.


http://www.w3.org/TR/xml-infoset/
http://lists.w3.org/Archives/Public/w3c-dist-auth/1999OctDec/0343.html
http://www.mnot.net/

3.3 Why not just use the properties in the XML Infoset’s Element Information
Item?

The element information item has a number of properties in the XML Infoset. Since our infoset gives

each element a globally unigue name we can throw away all the detritus of the XML namespace model.

So the namespace name, local name, prefix, namespace attributes and in-scope hamespaces properties

can all be quickly discarded and replaced with a single name property that provides the globally unique

name for the element.

For simplicity sake we will name our infoset items using DNS as a mechanism to both provide
uniqueness and still make the result human readable. Specifically we will use the reverse DNS
convention. E.g. a first name element could be named com.microsoft.live.schemas.firstName. We can
then trivially map this to serializations like XML and JSON.

As we aren't supporting attributes we can get rid of the attributes property. The base URI property
won't be supported because none of our early scenarios require it but I am confident that we will end
up adding it back in as one of our first extensions. We will need the parent property although we can
restrict it so that its only legal value is an element or empty in the case of a root.

This leaves the children property. In the XML infoset the contents of the children property are ordered.
But in our infoset most data will be unordered. Order is a very big deal for markup languages because
the human understandable semantics are embedded in the ordering (e.g. "putting off" does not mean
the same thing as "off putting"). But in a machine focused language order is typically not all that
relevant. If one thinks of say, a buddy list, the actual order of the buddies is usually a secondary
consideration that deals more with human needs than machine ones. For example, if we are returning a
buddy list the IM client receiving it could display the contents in any number of orders so the order that
the list is sent in over the wire doesn't really matter.

There is however one major counter example, search order. When an expensive search operation is
requested it is common to also specify the order in which the results are to be returned. Such an
ordering can always be explicitly encoded into the results (e.g. each result member could have an
explicit order number associated with it) but this doesn't seem to happen in practice.

We have resolved this problem by accepting reality. The reality is that a message on the wire has an
ordering because IP requires some serialization. So we recognize that messages can have ordered
contents but we specify that by default storage does not. In other words when interacting with the
Web3S infoset in storage all the elements are treated as unordered. But when interacting with a Web3S
infoset as serialized on the wire an ordering may be present.



3.4 Why not just use the properties in the XML Infoset’s Character

Information Item?
The XML Infoset character information item has three properties, character code, element content
whitespace and parent. In our case we will use a string, not a single character and we will allow all
unicode characters without restriction. We view it as a serialization problem to escape the unicode
characters in order to fit in any particular serialization format. We will address such serialization issues
on a serialization by serialization basis (e.g. our solution for JSON will be different than XML because
they have different reserved characters). All unicode characters are relevant in our infoset so we don't
have the concept of whitespace handling, vis a vis XML. But when we specify a XML serialization we will
have to address the whitespace issue.

3.5 Why is the Web3S Infoset hierarchical? Shouldn’t you handle graphs?
There seems to be a fairly obvious pattern in the growth of data formats over time. First, there was
ASCII (ANSI, EBCDIC, etc.) which is linear. Then there was HTML (SGML, XML, etc.) which is hierarchical.
So the next step would seem to be something graph based. Yes, | know, RDF will save us all. But until we
can truly welcome our new RDF overlords my suspicion is that we will just have to make do with
hierarchical rather than graph based data formats.

The real issue is programmer complexity. It takes no great effort to define a graph based infoset (we just
have to remove the restrictions which require the infoset to be a single rooted acyclic tree) but to
manipulate one seems to be beyond the current generation of programming tools. Once we see good
programming constructs to manipulate graphs along with compelling use cases requiring their use then
we will start to worry about graph support.

3.6 How is the infoset itself versioned?
So if this spec is V0.1 how do we transition to V1 to V2 of the infoset model?

One of the cardinal rules of system design is not to paint oneself into a corner. So it would seem natural
to worry about versioning the infoset itself. But what would such versioning mean? Would we put into
each message we serialize based on a specific infoset an identifier for that infoset? That would be our
first example of tunneling. What would such an identifier achieve? The only time | can see such an
identifier being important is if we implicitly rather than explicitly include semantics in a message that are
derived from the infoset.

C2NJ SEFYLX Sz tS8SGQa alée (KIG 6S SEGSYR GKS Ay¥Fz2asi

relative to the root element. But when we serialize an infoset instance into say, JSON, we include
relative URLs but we do not include any object or other identifier that explicitly states "relative URLs are
relative to the root object”. Someone trying to resolve our URLs in the message won't be able to unless
they are using the same version of the infoset and so understand how to resolve the URL.

In a case such as the above it would make sense for us to include an identifier for which infoset we are
using so that systems could understand when a message may have semantics they don't support.


http://www.w3.org/RDF/

But I actually think this approach would be a mistake as it essentially requires people to change the rules

2F GKSANI ASNAIfATFGA2Yyad WNildHeefork (WOl argi@that anydife | y & Y2 N.
Infoset semantics leak into a message (e.g. ordering, base URLSs, whatever) those semantics need to be

explicitly and individually marked in the message. So, for example, in the case of relative URLs we would

either need to introduce our own JSON object saying "this message interprets relative URLs relative to

the root" or, much better, we would work with the JSON community to come up with a community

standard to handle relative URL resolution. But in no case should we put ourselves in a position where

third parties need to know which version of our infoset a particular service is using in order to figure out

how to use that service

So long as we stick to the rule that the infoset's semantics are explicitly made known in the message
there is no need for us to explicitly version the infoset itself.

3.7 How does one record raw XML or raw HTML in this infoset?

The Web3S infoset does not contain all the concepts in the XML or HTML infosets. It is therefore
impossible, in the general case, to encode generic XML or HTML into the Web3S infoset. We can
certainly go in the opposite direction, that is, encoding Web3S into XML or HTML.

This means that if one needs to record generic XML or HTML as part of the infoset then the data will
have to be recorded using a string information item. In practice we do not believe this is a problem
because Web3S is only intended to be used with structured data that follows our infoset. Anything else
is just a string.

3.8 How does one record binary objects in this infoset?

At the moment this can only be done by encoding the binary information into a string. But one imagines
that having binary support would be interesting and this is certainly a reasonable candidate for an
extension to the infoset.

3.9 Why aren’t IDs universally unique instead of only unique amongst
siblings?
It was tempting to just specify the all IDs have to be GUIDs/UUIDs. We decided against this because:

(V)
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but imagine if instead of:

com.example.whatever(234234)/com.example.something(134)/com.example.otherwise(2387283)
you had to instead try and read:

com.example.whatever(f81d4fae-9dec-11d0-a765-00a0c91e6bf6)/com.example.something(f81d4fae-
7dec-11d0-a765-00a0c91e6bf6)/com.example.otherwise(f81d4fae-8dec-11d0-a765-00a0c91e6bf6)
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have of writing it?

URL Size Limits ¢ Certain browsers who shall remain nameless have a 2049 byte size limit on their URLSs.
So if we want this thing to work in places like JSON we have to keep the size down.

Server Controls ¢ IDs are often artifacts of the underlying system so we want to leave servers with

maximum flexibility to specify IDs that work for their system. Note however that this requirement only
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still have the requirement and leave it to servers to fulfill it.

3.10 Shouldn’t I Encode Data into the IDs?
tfSIFAS R2y Qi o

Pretty please.
With sugar on top.

In fact, in the original design of Web3S we explicitly required that all IDs be integers in order to try our
best to stop people from encoding data into IDs. The reason we introduced the integer requirement
because within about 30 seconds of coming up with the protocol an implementation group came up
with:

com.example.phonebook.phoneNumbers
com.example.phonebook.phoneNumber(Business)
com.example.phonebook.number
555- 555- 1212

This is a very dangerous way to use IDs. For one thing it completely kills extensibility of the data model.
If I want to add some caveats, e.g.:

com.example.phonebook.Business
com.example.phoneboo  k.MegaCorp

I can do so in a very obvious way. But in the model where the ID is assigned semantic meaning
SEGSyarzya I NByQi LkRaarotSeo 'y L5 A& Ly L5 FyR Al
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This has all sorts of interesting side effects. For example, what happens when you want to have two
phone numbers that are both of type business? Do you start with Business1, Business2, Business3, etc.?



One of the first rules you learn in the database business is ¢ never give semantic meaning to index
values! This is an old trick to save space and it always blows up because the fields change but the
AYRSESa OlFyQio

So we had wanted to explicitly try and stop people from designing bad schemas by making it harder for
people to shove things into IDs, hence the original requirement that IDs be integers. Of course any
variable value can be used to transmit data but by making the values into integers we made encoding
data in the kind of ways people wanted to harder and so we hope to reduce the number of completely
broken schemas in the world.
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integer requirement. Unfortunately this all but guarantees some really pathetically broken schemas will
be introduced that use the ID in awful ways.

3.11 Why do you allow ID values to be reused?

The ultimate owner of the ID space for a particular resource is the resource itself. If it wants to behave
badly that is its choice. It is always legal (although not great behavior) for the owner of a particular
namespace to decide to renumber their system. That is, HTTP URLs are not guaranteed to point to the
same resource for all time. In Web3S terms this means that a HTTP URL that pointed to a Web3S
resource could suddenly point to a non-Web3S resource and it also means that the owners of Web3S
resources have the right to change their IDs if they want to.

3.12 What about typing of data inside the SIIs?
From the perspective of the Web3S infoset all Slis are just strings. But schemas on top of the infoset can
restrict the values to be anything they can encode into Unicode.

3.13 Doesn’t ordering matter in storage?

The order of authorson booksandartA Of S& Aa | @SNE (G2dz0Keé | NBF o t S2 L
author on a book they want that know. So if a Web3S resource records information about authors those

authors (especially the lead author) are going to want to make sure the ordering is correct. But in

Web3S today there is no way to specify ordering at the infoset level. E.g. if you did a GET on a Web3S

resource that records the authors of an article it can give you a different serialization on each response.

So:

com.example.books.author s
com.example.books.author(12)
com.example.books.name
fiJ. L. Nichols 0
com.example.books.author(1)
com.example.books.name
AiB. G. Jefferis 0

And



com.example.books.authors
com.example.books.author
com.example.book s.name(1)
fAiB. G. Jefferis 0
com.example.books.author
com.example.books.name(12)
fiJ. L. Nichols 0

Are both absolutely identical and both legal responses to a GET on the authors Ell.
{2 AF 6S ¢ yiSR aitBorshipNdu Gaje tolsgecHy it sarMeRIBiNElue:2 F

com.example.books.authors
com.example.books.author(1)
com.example.books.name
AB. G. Jefferis 0
com.example.books.authorOrder
Alo
com.example.books.author(12)
com.example.books.name
AiJ. L. Nichols 0
com.example.books.authorOrder
20

And if we want to change order then we have to do PUTs such as:

<aut hor s xWeb3sBaseicom. example. books 0
xml ns: weWeh3S00>
<author>
<web3s:id>1</web3s:id>
<authorOrder>2</authorOrder>
</author>
<author>
<web3s:id>12</web3s:id>
<authorOrder>1</authorOrder>
</author>
</authors>

And if that looks bad just imagine what fun it will be if we wanted to insert a new author whose ordering
is between the existing two?!1?!

So quite clearly not supporting ordering makes some scenarios really painful. But supporting ordering
Aay Qi FNBESO® LG O2YLX AO0F(dSa GKS KSO| 28gfan@ ¥ SOSNE
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ordering (e.g. 1 Ell, 2" Ell, etc.) really mattered. Most of the large ordered data sets we have (think

phone books or blogs) are not arbitrarily ordered but ordered based on things like dates or names. In
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mostly the folks who care about that ordering are clients.
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suspect that if it turns out that we have a situation where an arbitrary numeric ordering really and truly

matters we might have to invent a differentprotocol.2 S R2y Qi 61 yi G2 O2YLIX AOI GS
Web3S for what seems like an edge case (albeit an important one).

3.14 Doesn’t not supporting mixed content make certain Kinds of extensibility

really hard?
MESR O2yaSyd Ay GKS tFNBS aSyas YStkya Fy | NBAGNI N
convincing scenarios where not supporting that matters.

But where | strongly think we made a mistake is not allowing for an Ell to have zero or more Ell children
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whose value is a Sll. But later on the folks defining the schema realize that they would like to be able to

record what language a booktitle is in. Their only option is to create a sibling to
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shared values to hang out together. What should happen is that the language should end up as a child of
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3.15 Why doesn’t the Web3S infoset support empty SIIs?
Because the semantics makes our heads hurt.

If we support empty SlIs then what is the meaning of:

<stuff x nVelb3SBage:com. example. anything o/ >
Should this translate to:

com.example.any thing.stuff

or

com.example.anything.stuff
fi o



In other words, does the XML translate to an Ell with no children or to an Ell with an empty SII child?

Trying to distinguish between these two at the infoset level is just a nightmare. Yes, there is xsi:nill but
GKFG KFa AlG&a 26y AaadsSad C2NI SEFYLX ST £SiQa ale ¢

<xsd:element name=" stuff " nillable="true"/>
<xs:.complexType>
<xs:sequence>
<xs:element name="foo" minOccurs="0" />
</xs:sequence>
</xs :complexType>
</xsd:element>

In that case the following:
<stuf f x mVeb3SBage:.com. example. anything 0 >

Means that the stuff element has no value.
But
<stuf f x mVeb3SBage:.com. example. anything 6 xsi :nill =0trueo>

Means that the stuff element has a null value.
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the situations has anything to do with empty strings!

Rather than jumping into this morass we have decided to require that all Slls MUST consist of at least

one character. When someone has a situation where they really need to distinguish between an Ell with

no children and an Ell with one child that is a Sl that is empty then we recommend they define the
schemafortheSlitobeaquoteda G NAYy 3 FyR Faaiady (GKS asSvylyiaarda aSyl
between the quotes.

4 Syntax for representing a Web3S Infoset Instance
4.1 Why not make this into a real serialization?
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Would we not be substantially better off just re-using existing parsers?



4.2 Ifyou don’t want to introduce yet another serialization then why use this
one for examples?

Because we need a way to specify and give examples of rules applied directly against the infoset itself

and not against any particular serialization. So the rules around how to update an Ell for example are the

same no matter what serialization is used.

5 Addressing Web3S Information Items in HTTP

5.1 Why is it important that we use “/” to delimit elements, why not just have

a single query after the “?”
RFC 3986 explicitly defines the path segment of a URI as hierarchical (section 3.3) and the query
aS3aYSyild o0So3ad G KS -hidramdical (sedion3.MJSditHe Plaindekt 6f the RFGwoufd2 Y
require that we place the hierarchical addressing of Web3S Ells in the hierarchical part of the URI.

Also if we placed the address of the Ell into the query string then we would lose the ability to use
relative URIs. Section 4.2 of RFC 3986 explicitly forbids apply relative URI logic to the query parts of a
URI.

5.2 Why do you use () for IDs? Why not [] or {}?

The generic syntax for URIs is defined in RFC 3986. The path part of a URI is based on the pchar

productionandy SI NJ & L Oty GSftt adwd yR a8¢ | NB SELX AOA
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that requiring URL encoding for the ID wrapper would make the wrapper much less readable so we went

with parenthesis.

5.3 Why not use a single separator character and not a wrapper for the ID?

Instead of say com.example.foo(123) we could have com.example.foo:123. The real answer is that when

we were thinking about the path addressing we were mostly thinking of XPATH style semantics so our
2NAIAYLFE aLISO | Oldzrffeé dzaSR OoNXO1SGa odzi 6KSy 4SS
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a special part of the segment name than a colon does. But this is obviously a subjective call.

5.4 Why aren’t SIIs URL addressable?

The only benefit we can see to making Slis URL addressable is that deleting a Sll would be cleaner. Right

now one has to PUT to the parent Ell with no content as a way to delete a Sl. If Slis were URL

addressable then it would be possible to issue a DELETE method against the Sll directly. So the extra

work of specifying a URL for the SII, just to coverthisonS Ol 4SX RARY Qi aSSy G2 o6S N

However if we decide to allow Ells to have a single SlI sibling then we will most likely need to be able to
address Slis directly. One would imagine us using a reserved value for this. For example:
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com.example.foo(123)/SlI().! & f 2y 3 +ta ¢S dzaS a2YS OKI NI OGSNI GKI @
will avoid collisions with Ells.

5.5 Why isn’t the whole server required to be a Web3S server?

This would have some potentially interesting consequences. For example, if the whole server is a Web3S

server then the root of the server path would have to be a Web3S resource (e.g.
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since all children in the URL namespace of a Web3S resource must themselves be Web3S resources this

would mean that the entire server constituted a single Web3S resource. In cases where resources

represent disparate processes that do not need or want to communicate with each other this level of

unification would be neither desirable nor practical.

Besides, the root Ell of a Web3S resource has a name and that name is required to be in the path so it
Aay Qi LlRaairotsS (2 KIFIS@S I NB2G yIFYSR akéd ¢KSNBT2N.
can never be a Web3S resource.
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mandate that the root of the path be a Web3S resource. This means then that there is at least one step
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implementation burden on the clients.
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their Web3S resources where they want no matter what the spec says.

5.6 Isitlegal to mix Web3S and non-Web3S resources?

Strictly speaking, yes. There is no requirement that all the children in the HTTP URL segment space of a
Web3S resource be Web3S resources. So in theory http://example.com/com.foo.bar could be a Web3S
resource and http://example.com/com.foo.bar/blah could not be a Web3S resource. Of course if
someone retrieved http://example.com/com.foo.bar the Web3S infoset serialization would not make
any mention of blah.

Still, the fact that Web3SresodzNDSa OF y KIF @S OKAf RNBY GKI G FNByQG 2
confusion. For example, what if one has http://example.com/com.foo.bar/com.foo.blah. A reader of this

''w[ g2dz Ry Qi arfing thatzipm.®dtblatidfa WebSS resodrae. But there is no law that
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to do a GET on http://example.com/com.foo.bar and see what values come back. In other words, just

because you happen to know that aparticulaNJ ! w[ A& I 2S60{ NB&2dzNDOS &2dz O
g2dz 4SS GKIFG KIS GKIFG LINBSGA2dza | w[ +ta GKS ol as



http://example.com/com.foo.bar
http://example.com/com.foo.bar/blah
http://example.com/com.foo.bar
http://example.com/com.foo.bar/com.foo.blah
http://example.com/com.foo.bar's
http://example.com/com.foo.bar

5.7 Why all the long names, how come you don’t use namespaces or
something in the URL to shorten the length of the URL?

We want to be able to pass pointers to resources to non-Web3S systems and for those non-Web3S

systems to be able to figure out if two URLs point to the same resource. If we use namespaces or

compression then comparison by outside systems may become impossible. E.g. how would any system
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http://example.com/yack/a:bar/a:blah(3)/b:blah?ns:a=com.example&ns:b=c
om.example.ick

and

http://lexample.com/yack/ex:bar/ex:blah(3)/ick:blah?ns:ick=com.example.
ci k&ns:ex=com.example

are the same URI pointing to exactly the same resource?

Furthermore, given the experience with namespaces in XML, it would seem reasonable to expect that
many systems will never properly implement something like the previous and instead will just hardcode
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each client (and server) has to figure out what namespaces the server (or client) they are talking to has
hardcoded.

An alternative approach would be to not use prefixes but instead use a compression scheme. In other
words:

http://example.com/yack/com.example.bar/com.example.blah(3)/com.example.ick.blah

would turn into:

http://example.com/yack/com.example.bar/blah(3)/ick.blah

LT 6S KI@S NMz Sa d(KFd areée aAF asS3aAYSyd bltiekKl NBa
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(e.g. without the compression trick) there is exactly one compressed URL that will match.
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same Web3S resource to have two different URLs. The compressed and uncompressed version.

Also, is requiring that every Web3S processor in the world has to write code to detect this situation
really worth dealing with? Is the compression valuable enough to put this code burden on the whole
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planet? It means every client and server would have to be able to read the compressed form. This seems
like a big stumbling block.

6 Web3S Content Types
6.1 Common Requirements for all MIME types

6.2 Application/Web3S+XML Mime Type

6.2.1 Why do we need an Application/Web3S+xml MIME type, why not just
use application/xml?

The purpose of MIME types is to identify what processor is needed to properly understand a particular
piece of content. In the case of Web3S our use of XML does have some additional semantics around
things such as the ID element and the ignore rule as well as a number of restrictions such as no use of
DTDs.

So under ideal circumstances one wants a dedicated Web3S processor to handle the content, not a
generic XML processor. To make that happen we have to tell the MIME resolution software that it needs
to prefer the use of a Web3S processor rather than an XML processor. To do that we need a new MIME

type.

However the Web3S XML serialization is XML and can be successfully (if not fully) processed by a XML

processor. In many cases if there is no Web3S processor available handing the content to a XML

processor is a good idea. Therefore we want to make it clear that the content is XML. This is where the
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can fallback to a XML processor if the primary processor type is not available.

6.2.2 Since PlIs are specifically for application processing and as we don’t
support them in Web3S why allow them in the XML file at all?

Mainly because the XML version declaration in a XML file is itself a PIl. So if we ban PllIs then we ban the
ability to specify what version of XML is being used. We could get slightly fancier and specify that the
only legal Pl is one that is a child of the document information item that contains the XML version PlI
but we decided not to be so fancy. Perhaps we should?

6.2.3 Why do we ban things like DTDs?
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DTDs, for example, have a number of issues. One, DTDs are too limited in general to provide meaningful

schema definitions so a Web3S processor will always need more sophisticated schema logic, typically
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but it does mean that requiring that a DTD sent with a message be enforced in addition to normal



schema processing is wasteful. There are also security issues with DTDs since they can require
information outside of the message to process. So we decided to just ban them.

6.2.4 Why don’t you just use xml:id for element IDs instead of introducing a
new web3s:id element?
As defined in http://www.w3.org/TR/xml-id/> G KS - a[ YL5 @I fudidue withintieS |j dzA NB R
XMLdocumenté @ Ly 2 (i K Subkb X2 INIReh B practEe alplS for all Web3S elements would
have to be unique at least within the scope of the root Ell.

But, as explained in the design rationale section of the Web3S infoset definition, we have explicitly
chosen not to require IDs with uniqueness across the local scope.

Therefore we cannot use xml:ID.

6.2.5 What about xml:lang? Can that be used?

A flaw in the Web3S infoset design is that we do not specify how to define what language a string is
defined in. Unfortunately due to issues such as Han Unification it is necessary in order to properly
handle a string to know what language it came from. When we do tackle this problem one would hope
we could leverage existing work on xml:lang and specify its use in Application/Web3S+XML.

6.3 Application/Web3S+XML with Merge Semantics

6.3.1 Shouldn’t you have an Application/Web3SMerge+XML Content Type?

The Application/Web3S+XML content type is used to define a Web3S infoset. Even in the merge case

that is what Application/Web3S+XML is used for. What changes in the merge case is what is done with

that infoset not what it defines. Think of the difference between PUTing an image and GETting an image.

In both cases the image is the same, what changes is the semantics associated with it. In the PUT case

the image is intended to update whatever was at the server where as in the second case the image

represents what was stored on the server. But the image is still an image. So it is with

Application/Web3S+XML. In all cases it represents a Web3Sinfoset. L 1 Qa 2dzad GKS aASY!l y i A

6.4 Application/Web3SDelta+XML Mime Type

6.4.1 Why do we need a separate MIME type for
Application/Web3SDelta+xml?

. SO dzsy@ax dndiséniantics are fundamentally different than application/Web3S+xml. Web3s+xml
represents an infoset. Web3SDelta+xml represents a set of instructions on how to update an infoset.
Web3SDelta+xml also includes an annotation command (delete) with mandatory semantics that are
required to be enforced by the processor. This annotation command would be ignored by an
application/Web3S+xml processor. So a new MIME type was needed.


http://www.w3.org/TR/xml-id/

6.5 Application/Web3SDefPage+XML Mime Type

6.5.1 Why can’t part of the content be returned along with the
DeferredContent annotation command?

Because it leads to bad habits. For example, some server implementing some schema will always return
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clients get used with a different server that implements the same schema but returns different partial

results then all hell breaks loose. This kind of scenario is unfortunately depressingly common.

It also leads to plain screw ups. One can trivially imagine a server programmer getting lazy and deciding

to write a process that generates a response skeleton filled with DeferredContent annotation

commands but then lets the process run for a set time and retrieve and fill in as much data as it can in
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How can they know? Do we now mandate that when DeferredContent is used at least something in the

infoset has to be missing?

Of course paging leads to all of these bad behaviors so the arguments made above do feel rather weak.
One is again forced to wonder if we should just get rid of DeferredContent in favor of paging.

6.5.2 Shouldn’t we help the client programmer by returning the location URL
in the DeferredContent annotation command?

One of the basic rules of good protocol design is never repeat information. There is never a situation

where the URL needed to get the deferredcoy 0 Sy i A &y QU rdditie fesbon®R BodyOS Ny I 6t S 7
Therefore including the actual URL is redundant information and redundant information is just a good

opportunity to introduce bugs.

6.5.3 Why don’t you use the range header for paging?

One could imagine us returning an annotation command that gave some range the caller could use to
make subsequent calls using the HTTP range header. There are, however, a few practical problems with
this approach.

First, the extension syntax for the range header was never well defined in RFC 2616. This has led to
confusion in the implementation community where some implementations actually mandate that
ranges must be integers. This means that if a server wants to use some kind of session token they will
have to map it into a number which will cause a significant size increase. HTTP headers are not infinitely
sized in practice so the size of these sessions IDs could become prohibitively large.
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in our case we are looking at individual pages, not ranges. In fact, in many cases we would explicitly not
want to support ranges because this would require returning multiple pages at once. So the actual
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exactly a range at all.

Third, if we used the range header we would have to deal with some fairly scary issues on the semantics
of methods other than GET. Although the range header is explicitly defined for use on all methods there
is still a lot of arguing going on about what that means in practice.

So all in all we decided to just stay away from the range header.

6.5.4 Doesn’treturning a URL as the body of the PagingContent XML element
mean that it will never be possible to extend the PagingContent XML
element in the future?

No. PagingContent is defined in XML, not in Web3S. Therefore PagingContent is not held to the Web3S

infoset model. This mean, amongst other things, that PagingContent can hold mixed content. The only

thing Web3S defines that affects PagingContent is requirement 3SAFK. This requires that if extension
elements are placed in PagingContent then, if not recognized, they must be ignored.

6.5.5 Why doesn’t paging return information about how many pages are
available and how to randomly access a page?
One could imagine paging results returningt & 4G yYRIF NR ! w[ F2NXI G 6KSNB S ¢
paging and append to the end a ? with the integer for the page you want, btw, there are X pages
F At of Sopé¢

There are a couple of problems with this approach. Firsi = Ay Y2 NB GKlFy | FS¢ OF asSa
know how many pages are actually available. The cost of calculating that value is too high so the server
R2SayQid GNB G2 FAYR 2dzio

Second, especially in the case of search results, the server may not necessarily be able to page randomly
between results. This is especially the case when the underlying data may change between page
requests.
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about how many pages are available and how to randomly access the pages. If it looks like that is
compelling feature then we can obviously extend Web3S to provide it.

6.5.6 Isn’t there a possible loop condition with paging where the URL the
paging element points to only return a paging element?

Yes, this is theoretically possible. One could get a PagingContent XML element that contains a URL
whose response is the parent element of the PagingContent XML element and a single child, another
PagingContent XML element. This would potentially lead to a loop.



Paged results explicitly allow one to return results that have been previously returned. So if at least one
result has to be returned nothing stops that result from being the same result that was previously
returned.
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write in a meaningful way. Is the same result allowed to be returned once? Twice? 10 times? What

about combinations of results? If the first page returned 10 results and subsequent pages return some

random subset of 2 of those results when has the behavior become illegal?
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6.5.7 Since you can clearly use paging to do anything deferred content can do
why support both features?
The original motivation for the features was different.

Deferred content was meant to deal with the case where a Web3S infoset is very deep and the server
only wants to return the children but not the rest of the progeny.

Paging was intended to deal with two different use cases.
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and disk space retrieving them all at once. The server would rather force the requestor to break up the

request into chunks so as to be able to provide network/cpu/disk access to other requesters in a manner

GKFd R2SayQi NBIldzANBE (GKS aSNBSNI G2 YFAYydFAy &adlras
subset of the results and then generate a paging URL that encodes what next subset to return.

One of the consequences of this approach is that there is no promise of consistency. That is, if between
the initial request that returned a page and a subsequent request for the next page changes were made
to the underlying infoset then those changes would be reflected in the paged results. In other words,
the pages are not generated on an isolated data set.

The second use case was dynamically generated results. In order to save CPU, disk, bandwidth, etc. the
server only wants to return a subset of the results and then give the requester a way to get the rest. But
again, the results may not be consistent.
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would allow for dynamic results, inconsistent results, overlapping results, etc.



But in fact we could collapse both into one. We could get rid of deferred results all together and just

support paging. If the URL in the paging element contains the same path as the current resource then

GKS OFfttSNI {ly26a (KIG GKAdaondoathelincontiReB @ dtieBsiiesO2 y (i Sy
apply. The caller also knows that the URL is a Web3S URL, something that is not usually guaranteed with

paging. The costs of this simplification seem to be twofold:

#1 ¢ Writing a client is slightly more complex since one now needs to check the actual URL in the paging

NEBadzZ G G2 aSS AF¥ AG Aa GKS aryvysS oFasS !'w[ a GkKS O
know if the URL is a web3s URL or not (at least not without an OPTIONS round trip). Although we could

mitigate this damage by marking if the URL is Web3S.

#2 ¢ In the case of deferred content the size of the resource would get larger as each and every paging

element would contain a URL.
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black art that is all but guaranteed to cause confusion so we try to stay away from it.

7 Web3S Resources & HTTP Methods

7.1 Common Requirements For All Web3S Methods

7.1.1 What, no COPY/MOVE?

{2 FIFN ¢S R2 yteatiwoldiregl$ber@fdfEoyi EQRWNOKE. If we run into any we will
reconsider supporting those methods.

7.1.2 Well Formed Request-URI Requirement

7.1.3 Optimistic Concurrency

7.1.3.1 Why use etags, why not just used Dates with itmodified -since and if-unmodified -
since?

Because HTTP dates are only accurate to the second which is too low a resolution given the speed of

modern data processing systems. So the possibility of a race condition where two changes are made to

the same resource in the same second is just too high.

7.1.3.2 Why use strong etags?
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Yes, we do. With the current system an etag can only be returned at the level of the resource that the
method was applied against. But this can cause inefficiencies.

For example, imagine the following Web3S infoset with the addition of an etag property in brackets that
uniquely identifies the state of the resource and its children.

com.example.foo[XYZ]
com.example.bar[ABC]
Afval ueo
com. example.blah[DEF]

The semantics are that the complete state of foo are identified by the etag XYZ, e.g. the presence of bar

YR o0flFK Ff2y3 gAGK GKS {LL a@FfdzS¢ dzyRSNJ 6l N ¢K
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children.

If requester A executes a GET request for foo then they will get back XYZ in the etag header.
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com.example.foo[GHI]
com.example.bar[JKL]
Afanot her valueo
com.example.blah[DEF]
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got back the XYZ etag in the HTTP response header the only etag A can put on its request is XYZ.
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and requester A will have to execut a GET directly on com.example.blah to get the DEF etag and then

will have to do another UPDATE. In all requester A will be forced to make three method requests
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HTTP/1.1 200 OK
Etag: XYZ

<f oo x mWesBSBase.com.exampl ed xml n Web88d3 s =0
<bar>
Value
<web3s:etag>ABC</web3s:etag>
</bar>
<blah>
<web3s:etag>DEF</web3s:etag>
</blah>
</foo>

With the etag data provided inline requester A could see that the etag forblahia a59Cé¢ |y R dza$S
value in its UPDATE to blah thus avoiding two extra round trips.
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as well as for individual contacts but not for data within contacts. It might return an infoset that looked

like:

com.example.contacts[abc]
com.example.contact(1)[def]
com.example.name
fiJoachim Se idler 0
com.example.contact(23)[ghi]
com.example.name
filvaylo Glavchovski o]

In the previous infoset with the given etag granularity if either name Ell is changed then the etag for

both its parent contact Ell and the root Ell will change. So if a requester wanted to update
com.example.contacts/com.example.contact(23)/com.example.name and only wanted to make sure

GKIFIG GKS yFYS KFERYyQl OKI y3S RsttheysoSlo isuge ShéetagforR £ | &
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leaves the server in complete control over the granularity with which it will track changes while telling

the client how to figure out the most specific etag to use depending on the scope of change the client

wants to protect against.
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Potentially, yes. If a system has a very low granularity (for example, an etag can only be supported at the

root Ell) and a very high change rate (e.g. many different requesters all pounding on members of the

same root Ell) then optimistic concurrency would become functionality impossible.
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One could imagine us introducing a new HTTP header that gave the URL for the resource at which the

returned etag was rooted. This would address situations where the etag is rooted at a resource that is
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an ancestor of the resource that returneR (i K Silr3eo 28 KIFE@SyQid O02YS dzZL) g4
where this data is useful.

7.1.4 511 - Response Too Large
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appropriate, the server simply chooses not to return application/Web3S+xml and may only support

something like application/Web3SDefPage+xml. But the requirement to return application/Web3S+xml

Aay Qi 2LXaA2yrf a2 AT GKS aSNIWSNI NBFdzaSa G2 NBaLkRy
to serialize a big response in application/Web3S+xml then the server has an error. In this case we allow

the server to specify the nature of its error. Hence the 511.

7.2 GET

7.2.1 Where is the definition of HEAD?

This specification only defines behaviors for Web3S resources that go above and beyond RFC 2616.
Nothing about how a Web3S resource would respond to a HEAD is different than how any other HTTP
resource would handle that method so nothing extra needs to be said.

7.3 OPTIONS

7.3.1 Why support OPTIONS at all?

It can be useful to use an OPTIONS request to ping a resource in order to find out if it supports Web3S.

Wdza i 06SOFdzaS GKSaNBazaRDE2a VK$S2888Y ! w[ 02y @Syl
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Web3S.

7.3.2 Isn’t there a race condition where a resource supported Web3S when an

OPTIONS request was made but doesn’t support it when subsequent

method requests are made?
Yes, there is. In theory all HTTP resource types suffer from this same race condition. Nothing requires
GKFG F 1 ¢¢t NBaz2dNDS adle GKS &l YSsstHibgoblendsiidS Q T2 N
the EXPECT header or some kind of etag but experience from protocols like WebDAV have shown that
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7.4 PUT/POST/DELETE/UPDATE Common Requirements

7.4.1 So PUT/POST/DELETE/UPDATE aren’t ACID, what are they, AC?
ACID stands for atomic, consistent, isolated and durable.
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semantics. This is intended to make Web3S easy to handle for client developers. Having to write a client

that can deal with a situation where a request can leave the server in some half digested state is a

nightmare. It is felt that this is much more of a nightmare than creating a server that can provide all or

nothing semantics.

We avoid isolation because in practice implementing isolation is incredibly expensive. It is common for
data that appears to be a single Web3S infoset instance is in fact a synthetic view generated over
multiple tables/databases. In order to guarantee isolation in such a system we would need a distributed
transaction manager (DTM). While DTM technology is certainly well understood it is equally well
understood that using it is quite expensive and has a significant effect on performance. So while a
Web3S system is free to implement isolation and can certainly use this as a competitive advantage the
Web3S specification does not require the use of isolation.

Because we do not provide isolation it is extremely important that we guarantee consistency. This
means that the publicly accessible resource must never be visible in an inconsistent state.

com.example.marchingOrders
com.example.commander
nyYded
com.example.subcommander
iRono
Example 1 - Simple Web3S Infoset to explain consistency requirement

Imagine that the schema for the marchingOrders Ell states that both the commander and
subcommander elements are completely optional. Now imagine that someone does a POST to create a
new marchingOrders with the content listed above. In that case the following timeline is possible:

Time 0 ¢ Requester A asks to create a new marchingOrders Ell with the commander and subcommander

children.
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yet created the subcommander Ell.

Time 2 ¢ Requester B executes a GET on the parent Web3S resource and gets back the new

marchingOrders Ell and the commander ElI.

Time 3 ¢ The parent Web3S resource encounters an error in creating the subcommander Ell and deletes

the marchingOrders Ell and its commander Ell child in order to ensure all or nothing semantics.

Under the current Web3S requirements the previous scenario is completely legal. Requesters can get
results that represent only a partial application of the requested changes. The only requirement is that
lye SEGSNYylIfte gaarotsS OKIy3aSa Ydzad 68 Oz2yaraiasSyid



But an overly restrictive schema can have seriously performance implications. Imagine in the previous
example that the schema was changed such that both the commander and subcommander Ells must
always be present under the marchingOrders Ell. In that case the previous timeline is illegal because the
state of the resource that Requester B would see at Time 2 (where there is a marchingOrders Ell, a
commander Ell but no subcommander Ell) violates the schema. Of course if the commander and
subcommander values are actually recorded in separate tables then schema will mean that the
implementation has little choice but to use some kind of DTM.
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7.4.2 What happens if someone updates a resource in the middle of another
update?
[ Ssoftinue with Example 1 but now imagine a different timeline:

Time 0 ¢ Requester A asks to create a new marchingOrders Ell with the commander and subcommander

children.
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yet created the subcommander Ell.

Time 2 ¢ Requester B executes a GET on the parent Web3S resource and gets back the new

marchingOrders Ell and the commander ElI.

Time 3 ¢ Requester B executes a POST on the new marchingOrders Ell to add a subcommander ElI.

Time 4 ¢ The parent Web3S resource encounters an error in creating the subcommander Ell and deletes

the marchingOrders Ell and its commander Ell child in order to ensure all or nothing semantics.

The previous timeline is legal under the current Web3S specification. A variant timeline that is also legal
would end:

Time 4 ¢ The parent Web3S resource changes the new subcommander Ell created by Requester B to set
it to the value specified by Requester A.

The previous result is legal because in theory Requester B could not tell the difference between the
scenario described above and a situation where Requester A submitted a request with marchingOrders
and commander at time 0 and then made a separate request at time 4 to change subcommander.

The following is also legal:
Time 4 ¢ The parent Web3S resource, seeing that a subcommander Ell has been created, decides to

1 SSLI wSlj dzS & (i &iNdns. agesult Wddy thatzSesedtsltile marchingOrders Ell as containing
the subcommander value specified by requester A.



The previous result is legal because there is no way for Requester A to tell the difference between

someone having decided to update the resource at Time 5 (e.g. after the previous timeline is done) and

having done it at Time 3. Even if Requester A is sneaky and checks the resourcesii F 6§ S G GAYS o ®dp
possible that someone else could come in and change subcommander to the originally requested value

at time 3.6 and then change it back to the Requester B value at time 4.1. Yes, this is all rather convoluted

reasoning but the point is that there exists a legal set of state changes that could lead to the result of
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Just to really make things confusing the following is also legal:

Time 4 ¢ The parent Web3S resource, seeing that a subcommander Ell has been created, decides to
1SSL) wSIjdzSaidSNI . Qa Gl tdzS yR NBGdaNya GKFG @It dzS A
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could argue that changing subcommander to some value other than the one requested by request Ais a
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business with this resource in the future but it is legal.

Also note that all the previous timelines assume that the values for commander and subcommander are
completely independent. If there was some kind of cross dependency between them then the various
NEY Il YAy3 GNRAO1A YAIKG GA2f1GS GKS NBaz2dz2NOSQa aoOKS

And yes, this is all rather confusing. One suspects that Web3S implementations that do not at least
provide some kind of write lockingo S®3® a2 (KIFd (GKS N&ERHADBDSE 62y Qi OK
terribly popular.

But we feel that we need to provide this level of flexibility because there are situations where write

f201a 2dzald I NByQld S02y2YAOIl tib-épdak &llisirs 6 sndl enoughR 6 K S NS
GKFG AGQa 0SGGSNI G2 tSG (GkK2asS NBazdNDOSa 6S SELRAS
them from Web3S all together.

7.4.3 What happens if someone uploads an extension element that is
supposed to be multivalue but the Web3S resource doesn’t know this
and the upload is marked as single value?

<b ook x mWeb3SBase:net. example. stuff 6 xml ns: we MWBESS:&> A
<authors>
<author>
<web3s:id/>
Rudyard Kipling
</author>
</a uthors>
<titte> The Jungle Book </title>



</book>
Example 2 ¢ Body of a POST request to a Web3S resource

In this example the schema for author specifies that it is multivalued so even though this instance only
containsasingleadzi K2 NJ 6 KS th{¢ Aa adAaAtft NBIdANBR (2 AyOf dzR
YIRS | YAadl1S YR RARYQU AyOf dzRiBherialtBat theSVeb33A YA R O
resource supports an open schema that allows anything to be posted and the resource has no clue that
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author is supposed to be multi-valued YR a2 R2Say Qi RSGSOG GKS NBIjdzSais
In that case all the resource can do is just assume that author is single valued and present it that way.

However if another requester shows up and POSTs another author element to the same book Ell that
AyOf dzRSa +y SyLlie L5 0KSYy AGQa dzlJ G2 G4KS 2So60{ NB
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Does the Web3S resource trust the first poster who said (by not including the ID element) that author is
aAy3atsS oL fdzSR FyR NB2SOG (GKS aS0O2yR NBIjdzSaiSNDa t
sibling instances of the same single valued EII?

Does the Web3S resource trust the second poster and assume the first poster made a mistake and

change the author Ell to be multivalued? If so then anyone who was given the URL
net.example.stuff.book/net.example.stuff.authors/net.example.stuff.author is going to get an error the

next time they try to access the resource since the server will now treat author as multivalued and not

I OOSLIi NBljdzSaida F2NIAG GKIFG R2y QG AyOtdzRS |y L5

There is a potential middle solution which is to trust the second poster but somehow keep
net.example.stuff.book/net.example.stuff.authors/net.example.stuff.author (e.g. with no ID) pointing to

the original author Ell. But that requires ordering (or at least tagging) and will almost certainly make
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Web3S does not mandate how the Web3S resource should resolve this situation but a general rule of

thumb would be to assume that if someone explicitly says that an Ell is multi-valued 0 KSy G KI 0 Qa
probably the safest assumption. It Q& Sl &ASNJ G2 F2NBSG Iy L5 odzi 2yf e
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Keep in mind however that all of the previous only applies in the case that the Web3S resource has a
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of the content being POSTed.

7.5 DELETE

7.5.1 Does it make sense to return 200 when deleting a resource that couldn’t
even theoretically exist?

Imagine we have a Web3S resource that consists of a single Ell com.example.foo.one. Now imagine that
someone issues a DELETE for com.example.foo.one/com.example.foo.two/com.example.foo.three.
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A related scenario is that the schema for com.example.foo.one states that its only legal child value is a
SII. In that case even if someone submitted a DELETE for com.example.foo.two, even that request could
never be even theoretically correct since it violates the schema.

Yet in both of these cases we would return a 200 OK. The general theory is that deleting an already

RSt SGSR NBa2dz2NOS Aa y2d I Fl Af dz2NBES AdiKMEE - NBiad20d2NGG S
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resource there seems immaterial.

7.6 POST

7.6.1 What if I'm creating an EII that has data that refers to itself by ID, how
can I create such an EIl if I can’t specify ID values in a POST?

net.example.lists
net.example.list()
net.example.listhame
AStuff to do at homeo
net.example.relatedlists
finet.example.lists/net.example.list(?) 0
net.example.listentry
net.example.priority
ilo
net.example.listtext
AnCl ean up house after finishing work to do
<hr ef natexample.lists/net.example.list(?) o]
>wor k</ href>.0
net.example.list()
net.example.listname
AStuff to do at wor ko
net.example.listentry
net.example.priority
ilo
net.example.listtext
AFinish Web3S spec! o

The previous is the contents of a hypothetical POST to some parent that enables the creation of a new

WiAataQ O2ydGFAYSNI GKIG O2yiGlrAya Gog2 tAadad ¢KS FA
has an optional Ell relatedlists that provides a pointer to other lists that have content that relates to this

tAato {SO2yRs Ay (KS tA&AGGSEG 9LL GKSNB A& Iy {LL
Web3S) that contains a link that needs to resolve to the list.

In order to make this POST work the client needs to have some way to submit IDs for the second list so
that it can be pointed to by the two values in the first list. But the situation is made more complex by the



fact that it is always and without exception up to the server to decide what IDs to use for Ells. This
requirement is necessary because many server back ends have their own restrictions about IDs that they
need to enforce.

So our problem is really two fold ¢ the client needs a way to specify IDs so entries in the same Ell value
that is being POSTed can cross-reference each other and the server needs to be able to recognize those
values in all the places they are used (E.g. in SlIs) so that if the ID that is actually assigned is not the same
ID that the client submitted the appropriate updates can be done.

All of this can be done of course. We can allow for the specification of ID values with the explicit proviso
that the server is free to change them and we can even define some kind of flag in our serializations to
are al Sex @&2dz 4SS GKAA aldNARy3a @I fdzS NAIKG KSNBI A
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<l ists xnVeb3SBase:net. example 0 x ml n s :Wel33S:6 &
<list>
<w3s:ID Temp>1</w3s:ID Temp>
<listname>Stuff to do at home</listname>
<relatedLists>

net.example.lists/net.example.list( <w3s:IDSub>2</w3s:IDsub> )
</relatedLists>
<listentry>
<priority>1</priority>
<listtext>
<![CDATA[Clean up house after finishing work to dos listed
at <href a=0net.example.lists/ net.exampl e

<w3s:IDSub>2</w3s:IDsub>
<! [ CDATA[)O0>work</ href>.]1]2>
</listtext>
</listentry>
</list>
<list>
<w3s:ID Temp>2</w3s:ID Temp>
<listhname>Stuff to do at work</listname>
<listentry>
<priority>1</priority>
<listtext>Finish Web3S spec!</listtext>
</listentry >
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multivalue element, but | need to refer to that multivalue element in this request so | am going to assign
my own temporary ID and use it within thisrequestbuli L SELISOG (KS &SNBSNI (2 OK
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to an ID | specified using w3s:IDTemp. | am wrapping that reference in w3s:IDTemp so that when the
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7.6.2 Rather than returning the entire resource serialization in the POST
response can’t we just return the new IDs?

In theory. But is it really worth coming up with a whole new data format or profiling
application/Web3S+xml and making developers support it to save a bunch of bytes? Right now we are
choosing simplicity which we believe mandates verbosity.

7.6.3 Why isn’t there a more sophisticated error response mechanism?

Currently if someone submits a bad request, e.g. bad syntax or semantics, then some HTTP error code is
NEGdzZNYy SR o6dzi ¢S R 2apt@xéturnietro@d B thé bodg STAY SR T2 NY
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used. It has been the general experience with protocol clients that in all but a handful of cases (e.g

authorization) there are only two responsestoarequestcA i 62 NJ SR 2NJ Al RARYy Qi ® ¢
RATFSNBYGAI 1S4 06Seé2yR GKIdod LGQE GNHZS GKIFG F2N RS
SyO02dzN» 3S &ASNWUSNE (2 LINE D AcRdingA roredoghisticaieddrrdr Ay A (&St

reporting mechanism. For simple debugging a human readable error description will work wonders.

Should it turn out that there are real use cases for machine readable rich error reporting we have been
noodling around an approach that is similar to XML fragments.

Imagines S KIF @S | NBIjdzSaid 6KSNBE (GKS a byt fiNtBahazA NBa (K
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HTTP/1.1 400 B ad Request
Content - Type: Application/ Web3%Error+XML
Content - Length: xxx

<b ook x mWeb3SBase:net.example.stuff 0 xmlns: we Wel8S:&> i
<authors>
<author>
<webg3s:id/>
<webg3s:error>
<web3s:SlINotAllowed/>
</web3s:error>
<web3s:error>
<web3s:mandatoryElementsNotincluded>
<web3s:missingElements>
<firstName/>
<lastName/>



</web3s:missingElements>
</web3s:mandatoryE  lementsNotIncluded>
</web3s:error>
</author>
</authors>
</book>
Example 3 - A hypothetical rich error format for Web3S error responses

We provide a structure that mimics the schema structure (e.g. book/authors/author) and then annotate

it with web3s:error elements to provide information on what went wrong. In this case there was a Sll

pKSNB G(KSNB akKzdzZ RyQid KI @S 0SSy 2yS 6GKS GSEG @SN
elements (firstName and lastName) were missing.
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to do this work we need to be very sure there is a good justification for it. E.g. we need proof that clients
actually require rich, machine process-able error formats.

7.6.4 Doesn’t the requirement to leave ID values out of POST request bodies
violate the application/Web3S+xml syntax?

It depends really. Requirement 3SABI requires that the ID element be present and set to its value in the

Web3S infoset. But one can reasonably argue that in the case of the post the infoset for the Web3S Ell
ASNRLFEAT SR Ay (GKS LI&dG NBI|jdsSSald R2SayQi O2yildlAy |y
reasoning but the general feelingwasthall A G &1 ay Qi 62NIK AY(iNRBRddzOAy3 &S
handle this specific situation.

7.7 PUT/UPDATE Common Requirements

7.7.1 Why don’t you require that the response contain the serialization of the
updated resource?

Imagine an UPDATE to the root of a Web3S resource tree that only applies to a few Ells far down in the
tree. If we require that the response contain the entire updated resource we would have to return the
entire tree which would be very expensive in both processing and bandwidth terms.

Still, if there are side effects or if an etag is returned on the response then the client needs to know what
the new resource state is in order to understand the full consequences of its actions. This requires
returning state.

204s are particularly dangerous. Imagine a caller executes a PUT with an if header specifying some etag.
The request succeeds and a 204 is returned with a new etag. What is the caller to think? Should they
think that the only difference between the state described in the original etag and the new etag is the
changes in the PUT? In other words, if they get a 204 is the caller allowed to assume their call had no
side effects (at least within the scope of the request-URI)? Or do they have to assume that there could



be side effectsinwhichcase 1 KS SéF 3 Aa Y2aidfte dzaStSaa aiyos

representa ® 9 @I d (1 KS @& elatfedstinclidés SheirPyT Susitxoukd dsb dontain additional
content.

7.7.2 Why do you ban specifying the ID of the root EIl in the request body of a
PUT/UPDATE and doesn’t that violate the application/Web3S*+xml
syntax?

For both PUT and UPDATE the root XML element is required to be the same as the last segment of the

request-URI. E.g. if someone does a PUT on http://example.com/foo.bar.com(23) then the root Ell has
to be foo.bar.com.

But it is illegal to put the ID element under the root Ell in these cases. E.g. the body will be:
FO2Y EYtyaréz2S8oo{.lrasSvyf22ool NEB

X

</com>

And not

FO2Y EYtyaréz2S8oo{.rasSvyfz22ool NEB

<Web3s:ID xmins:Web3s=¢ 2 S60{ Yé HBHOFfF K2 S00{ H

X

</com>

The reason for the restriction is that repeating information in protocol requests is a bad idea. It just

iKSe@

introduces a new way to cause confusion. What should a server do if the ID in the request-! wL R2 Say Qi

match the ID in the body?

So we resolve this problem by banning the use of the ID in the body. The ID in the request-URI states the
situation.

But this can be reasonably argued to cause a violation of the application/Web3S+xml and
application/Web3SDelta+xml serialization rules which both require that multi-value Ells have IDs.

For now we are just fudging it but perhaps we should revisit this decision.



7.8 PUT

7.8.1 Why can’t PUT just delete whatever is in the existing EII and replace its
contents?

Imagine we have a schema that consists of a systemDescription Ell that has three children ¢ name,
status and statusCheckDate. This is a description of some piece of hardware where the name is the

YEYS 2F GKS KIFENRgFINB>Z adl Gddza Ay RAANQES 30 dzNNEjydd £ sAGGHEL

statusCheckDate specifies when that indicator was last checked. Because of the relationship between
status and statusCheckDate the schema requires both elements to always be present and requires that
any updates involving both fields have to be atomic. Again, this is a requirement of the schema not the
Web3S protocol.

Requester A makes a request to create a new systemDescription with the following content:

POST /stuff/com.example.foo.systems HTTP/1.1
é

<systemDescr i pt iVbBSBaselcomsexample. foo 0 >
<web3s:ID/>
<name>Main Router</name>
<status><green/></status>
<statusCheckDate>2/2/2007</statusCheckDate>

</contact>

The response to the POST identifies the ID for com.example.foo.systemDescription as being 1234.

It turns out however that there is an extension to this schema that is supported by the Web3S resource,
the lastFullServiceDate Ell. This indicates when the identified hardware was last visited by a service tech
and given a full service. Older clients,suchl- & (G KS 2y S dzaSR o6& NBIjdzSaid SNJ

R
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this systemDescription.

POST

/stuff/com.example.foo.systems/com.example.foo.systemDescription (1234)
/com.example.foo.status HTTP/1.1

é

<l ast Full Ser vi ce DWdb&SBasaertom. £xaraple. foo 0 >

1/15/2007
</lastFullServiceDate>

So at this point the state of the Web3S resource is:

com.example.foo.systemDescription(1234)
com.example.foo.name



AiMain Routero
com.example.foo.status
com.example.foo.green
com.example.foo.statusCheckDate
n2/2/ 20070
com.example.foo.lastFullServiceDate
n1/ 15/ 20070

A little bit later however requester A is back. They have talked to the router and have new status
information. So they now want to update the Web3S resource that represents the router. Knowing that
status and statusCheckDate should be updated together they issue the following request:

PUT

[stuff/com.example.foo.systems/com.e xample.foo.systemDescription(1234)
/com.example.foo.status HTTP/1.1

é

<systemDescr i pt iVWeb3SRase.cons.example. foo 0 >
<name>Main Router</name>
<status><yellow/></status>
<statusCheckDate>2/3/2007</statusCheckDate>
</systemDescription>

And now things get interesting.

I A&202NROFffe 1¢¢t aSNWSNBR KIFI @S 6SSy FTAtS aeadSvao
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contents of the byte stream representing the file are typically deleted and then replaced with the
contents of the byte stream in the PUT request.

wSIdzZSaidSNI! A& Of SINIe& FaadzyAya GKFG GKS GNIRAGA?Z
Request A submitted the name Ell even though they only wanted to update the status and
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forces requester A to re-upload the complete contents of systemDescription. Requester A could have

tried to use two separate PUTSs to update status and statusCheckDate separately but the schema

requires these values to be updated simultaneously in order to keep the resource state consistent. So

the only choice is to update the entire systemDescription Ell.
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workable. However there is a side effect here. What happened to lastFullServiceDate?
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effect of updating status and statusCheckDate is that lastFullServiceDate got deleted even though the
change RequesterA made had nothing to do with lastFullServiceDate.

One could argue that before doing the PUT requesterA should first have done a GET and then made sure

G2 dzLX 2+ R Fftf GKS O2yiaSyids AyOtdzZRAy3a 9LLA Al RARY
approach is that methods like PUTF NB y 20 Wal FSQd ¢KI G A asafensethd@ly | NBJ
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like fundamentally bad design to require clients to make requests they have no hope of understanding.

A similar problem is what if a newly added field is read only? Requester A downloads the field, realizes

GKFG AG R2SayQi NBO23IyAT S GKS FASEtR FyR G4KSy dzL) 2
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In addition to violating good protocol design the GET/PUT strategy also violates good protocol efficiency.

¢tKS ONMXzE 2F LINRG202f RSaAdy Aa NBRdAOAy3 tl iSyodeo
RPCs. But latency is crucial and we need to reduce it. Requiring two round trips for each update (e.g. a

GET to get the current state including unrecognized values and a PUT, including unrecognized values, to

make a change) is therefore going in the wrong direction.

There is also a practical issue around bandwidth. Imagine that systemDescription was a full SNMP MIB

with tons and tons of data. Having to upload the whole bloody thing to just update two values seems

ydzia FyR gAfft 6lFaidsS Sy2N¥2dza FY2dzyda 2F o6FyRARGK
free.

One possibility is to just ban PUT. We can declare that its semantics are just too dangerous. A blind

GRSt SGS b ONBIFGSE YI1Sa OSNEAZ2YAY3I AYLRAaAAOES aAiy
unintentionally. And a GET/PUT approach is wrong from an architectural, latency and bandwidth

perspective.

But instead we decided to see what it would take to make PUT work in a reasonable way and that has
meant using merge semantics.

7.8.2 Couldn’t PUT use “database” semantics where only named Ells are
updated but those values use “delete + create” semantics?

In a database update semantics typically consist of pointing to a record and then specifying fields in that
NEO2NR ¢K2aS @FftdsSa INB G2 0S OKIy3aISRe® LT I FASER



Ff GSNBR® LT 68 dzaSR (KS WdzLIRmeth&@ charfiefttie stkudchc® y 2 F  t !
statusCheckDate values (from the previous question) would turn into:

PUT
[stuff/com.example.foo.systems/com.example.foo.systemDescription(1234)
/com.example.foo.status HTTP/1.1

é

<systemDescri pt iWeb3SRase.cons example. foo 0 >
<status><yellow/></status>
<statusCheckDate>2/3/2007</statusCheckDate>
</systemDescription>

Because neither the name Ell (which requester A knew about) nor the lastFullServiceData Ell (which
NEIljdzSAGSN) ! RARYQU 1y26 | 062dziv I NBE aALISOAFASR GKSA
and statusCheckDate values would change.
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schema so that it includes a new child for status called statusCheckPeriod. The semantics of this Ell are

that the status is supposed to be refreshed on the interval specified in statusCheckPeriod. Requester A

R2S&ay Qi 1y2¢ | 62dzi (BKoesaSo iftie GuBefitstat@ofthedesairce iz S |j dzS &

com.example.foo.systemDescription(1234)
com.example.foo.name
iMain Routero
com.example.foo.status
com.example.foo.green
com.example.foo.statusCheckPeriod
com.example.foo.  days
20
com.example.foo.statusCheckDate
A2/ 2/ 20070
com.example.foo.lastFullServiceDate
A1/ 15/ 20070

And the PUT request:

PUT
[stuff/com.example.foo.systems/com.example.foo.systemDescription(1234)
/com.example.foo.status HTTP/ 1.1

é

<systembDescri pt iWeb3SRase.cons example. foo 0 >
<status><yellow/></status>
<statusCheckDate>2/3/2007</statusCheckDate>
</systemDescription>



Is submitted then what is the new value for status?

Does including an Ellinthe PUTthen LILJt @ G RSt SGS b ONBIF 0S¢ asSylyidaada
deleted and replaced with the value in the PUT? In other words, after the PUT is the value of the status
Ell:

com.example.foo.status
com.example.foo.yellow

Notice thatifwS dza S GRSt SGS b ONBIGS¢ aSYILyGAOa oodzi 2yf e
statusCheckDate Ells are affected because they are the only Ells explicitly named in the PUT) then we

are right back where we started. The extended data (in this case statusCheckDate) has been accidently

deleted as a consequence of an operation that had nothing to do with it.

7.8.3 Why doesn’t PUT support application/Web3SDelta+xml? Or at least
support the delete annotation command?

As discussed in the question Why introduce UPDATE, why not just use PUT? UPDATE requires non-
idempotent semantics.

But we still could have put in support for the delete annotation command since its semantics are
idempotent. The reason we choose nottoisthatit @A 2 f 1 Sa a2YS LIS2L) SQa GSNHEA
IyYyR KS AaadzS§ RARyQlU aSSY (2 06S AYLRNIlIyG Sy2dzak

t!1 ¢ A& OGNIXRAGAZ2YIff& RSFAYSR lFa ac¢l{1S GKAA REFEOGE |
that the body of the PUT request is just plain data. But if we put command annotations into the body
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the usual way of viewing PUT.
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7.8.4 Is supporting PUT with merge semantics a violation of RFC 2616?
It depends on who you ask. The spec itself is more than a little vague on the subject.
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PUT is, in effect, the inverse of GET. That is, PUT should be used to specify the exact, byte for byte, data

stream you will get back when you do a GET. To this school of thought using merge semantics with PUT

is certainly a sin.
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has always been (intentionally, some would argue) vague on the exact semantics of PUT for the exact

purpose of allowing servers to choose exactly how to apply a PUT. And in fact there does not seem to be

any language in RFC 2616 that settles the matter one way or another.

So the best one can answer to this question is that while there is nothing in RFC 2616 that prevents one
from using merge semantics with PUT.

7.8.5 But couldn’t you just apply the usual Database “update” functionality
recursively? E.g. keep digging down the PUT contents until you hit some
atomic quantity like a SII and then update that?

We tried to define PUT as update semantics recursively but it lead to some bizarre consequences.

PUT

/st ufflcom.example.foo.systems/com.example.foo.systemDescription(1234)
/com.example.foo.status HTTP/1.1

é

<systemDescri pt iWeb3SRasd.cons.example. foo 0 >
<status><yellow/></status>
<statusCheckDate>2/3/2007</statusCheckDate>
</systemDescription>

102@S A& 0UKS &alYS t! ¢ NBIldzSSad a dzaSR Ay (KS LINBG
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1. Thereisastatus Ell in the PUT request so the status Ell in the resource will be updated.
2. Thereis a yellow Ell in the status Ell in the PUT request so the yellow Ell will be updated.
3. ¢KSNBE Aad y20KAy3 Ay GKS &Stft2¢ 9LL Ay GKS aidl i

The logic recursed from systemDescription to status to yellow and then it got stuck.
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replace it with the yellow Ell. But how is the Web3S resource supposed to figure that out?
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PUT
[stuff/com.example.foo.systems/com.example.foo.systemDescription(1234)
/com.example.foo.status HTTP /1.1

é

<systemDescripti Meb3SBade:nomm=x@amplefoo o6 xml ns: web3s =
fiWeb3S:0 >
<status>
<web3s:replace>
<web3s:currentValue>
<green/>
</web3s:currentValue>
<web3s:newValue>
<yellow/>
</web3s:newValue>
</web3s:replace>
</status>
<statusCheckDate>2/3/2007</statusCheckDate>
</systemDescription>

Of course replace is really just an amalgam of two different commands ¢ a delete followed by a create
(sound familiar?). So we could make things more explicit:

PUT
[stuff/com.example.foo.systems/com.example.foo.systemDescription(1234)
/com.example.foo.status HTTP/1.1

é

<systemDescripti Meb3SBade:nomm=x@amplefoo o6 xml ns: web3s =
AWeb3 >
<status>
<web3s:delete>
<green/>
</web3s:delete>
<yellow/>
</status>
<statusCheckDate>2/3/2007</statusCheckDate>
</systemDescription>

In this case the logic would be:
e |fthe Ell is inside of a web3s:delete wrapper then delete the Ell with the same name (and ID for
multivalued elements).
e |fanEllis notinside of a web3s:delete wrapper and there is an existing Ell on the resource with
GKS &rYS yrYS o60FyR L5X0 GKSy |LILXe& GKS adzZJRIGS
e IfanEllison its own and there is not a matching Ell on the resource then create the Ell on the
resource.



7.8.6 Can’t we just use DELETE/POST and get rid of PUT?
{dzNBX +a f2y3 a GKSNB R2SayQid SEAad Fye aoOKSYl |
changed as a unit. In a very real sense PUT is DELETE + POST + All or Nothing semantics.

Another approach is to require that all updates occur by first deleting the content to be updated and
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literally. But this will bring up a number of issues. First, in large infoset instances with many cross

correlations it would mean having to delete and upload large amounts of content. Second, the
semantics of DELETEusuaf f & KI @S &ARS SF¥FSOda dGdKFdG Yire y24G4 oS |
GKS NRdziSNE L 3IdzSaa Ad YdaAad y2did 06S LI NI 2F 2dzNJ Ay
since people may have been recording the URLs for the deleted values and there is no guarantee that

the new entries will have the same IDs as the old entries.

So in general DELETE and POST are not a substitute for PUT.

7.8.7 Is this definition of PUT idempotent?
2S 0StAS@S a2 odzi Ydzald FRYAOG GKIG 6S KFE@SyQia R2yS

Also note that the ability of Web3S resources to change the state of the resource from what was PUT

0SF2NB NBOdNYyAYy3a GKS NBadzZ# & R2Sa y20 ySOSaal NAf @
resource is consistent in its changes then PUT would be idempotent. How consistent Web3S resources

will be in this matter remains to be seen.

.dzii 2yS akK2dzZ R NBYSYOSNI GKIFIG ARSYLRGOSYG R2SayQid vy
having a consistent server state. So it is possible for Web3S resources to alter the state of multiple

identical PUT responses in different ways and still be idempotent in its full sense if not necessarily at the

level of individual bytes.

7.9 UPDATE

7.9.1 Why introduce UPDATE, why not just use PUT?

In order to allow for schema consistent transitions it is necessary to enable UPDATE to create elements
that the caller knows do not current exist. This covers the simplest case where a schema has two
possible but mutually exclusive children. A schema consistent transition requires the ability to delete
one of the elements and create the other. But as soon as create/append style functionality is added
then the method is no longer idempotent. Since RFC 2616 explicitly defines PUT as being idempotent it
would have been impossible to both solve the problem of schema consistent transitions and providing
an idempotent method.

Imagine a schema to record visits to customers by service personnel. A service record is schematically
only allowed to be in one of two mutually exclusive states.



org.example.visit()
org.example.scheduledDate
org.example.servicePerson+

or

org.example.visit()
org.example.dateVisited
org.example.servicePerson+

A service visit is scheduled and so the following Ell is created:

org.example.visit(834)
org.example.scheduledDate
An12/1/ 20090
org.example.servicePerson(123)
fiGilead Almosnino 0

After the visit the record entry is to be updated to show its resolution. The intended update value is:

org.example.visit(834)
org.example.dateVisite d
A1/ 2/ 20100
org.example.servicePerson(456)
fiHenrik Larsen 0
org.example.servicePerson(789)
fiDariusz Korzun 0

In other words the visit was originally scheduled for 12/1/2009 by Gilead Almosnino but in the end the
visit actually occurred on 1/2/2010 and was serviced by Henrik Larsen and Dariusz Korzun.

The problem is that there is no sequence of DELETE/POST/PUTs that can translate the infoset state from
the start state to the end state without requiring the infoset be placed into an intermediate state that is
not valid according to the schema.
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schema requires that there either be a scheduledDate or dateVisited element. If instead the dateVisited
StS8YSyd A& th{e¢QR 2NJt!¢ Ayl(2 GKS AyF2a8i GKSYy (K
would now be a scheduledDate and dateVisited Ell in the infoset when the two Ells are mutually

exclusive.

The PUT method, if it could express delete semantics, could handle the previous situation. But things get
more tricky when we deal with the issue that not only is the servicePerson who was scheduled not the
person who showed up but in fact two servicePerson showed up. We could argue that PUT could be



used to update from, say, Gilead Almosnino to Henrik Larsen. But how exactly do we get the second
servicePerson value inserted?
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org.example.visit(834)
org.exam ple.scheduledDate
n12/1/ 20090
org.example.servicePerson(123)
fiGilead Almosnino 0

To

org.example.visit(834)
org.example.dateVisited
A1/ 2/ 20100
org.example.servicePerson(123)
fiHenrik Larsen 0

Using the putative PUT with delete semantics mentioned above. But we would then have to issue an

additional POST in order to add the Dariusz Korzun entry. This means that there would be a period of
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what happened, which is that two service people showed up. To prevent this problem we need the

ability to not only update existing information and delete existing information but we also need the

ability to append new information. Butwe O y Qi dzaS t! ¢ Ay GKFd OFrasS o0SOId

Also note that using PUT to change org.example.servicePerson(123) from Gilead Almosnino to Henrik
larsenYl & y2(0 yS$0SaatNRfte 68 + aANBLG ARSF® . dzi GKIGQ

To resolve these issues we need a way to issue, effectively a PUT/POST/DELETE in a single request.
Without that ability we would require transitions through schema illegal or at least schematically
incorrect states. So that is where UPDATE comes in.

7.9.2 Couldn’t you just cheat and remove the ability to specify Ells without IDs
and so make UPDATE idempotent?

The trick would be to ban Ells in the UPDATE with empty IDs. If a caller did need the equivalent of an
UPDATE with an Ell with an empty ID then they would just make up some value to stick in the ID, count
on the value not existing and thus count on the Web3S resource creating an Ell with the specified ID.
This would still be idempotent since issuing the UPDATE multiple times would still result in the same Ell
with the same ID existing on the resource.

However this leaves open the possibility of collision. If it turns out that there actually is an Ell with the
WNI yR2YfeQ OKz2aSy L5 (KSy GKS aSyryidaoda 2F (GKS
intended.

O
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an existing Ell on the resource then the Web3S resource can still choose to reject the request because it
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the Ell'if it had an empty ID so the resource could pick its own ID. So removing the empty ID functionality
would make UPDATE methods very risky.

7.9.3 If the server can’t find an ordering that will allow it to execute an
UPDATE shouldn’t that be a 5xx error not a 4xx error?
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7.9.4 If the EIl in the UPDATE is empty and the matching EII on the resource
has a SII then the SII is deleted, but if the matching EII on the resource
has EII children then nothing happens, why?
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update. In the case of a SlI the SlI can be updated. But in the case of an Ell what is to be updated in the

Ell on the resource if the Ell in the UPDATE is empty? We could just delete the contents of the Ell on the

NE&2dzNDOS odzi S GKAYy|l GKIFIG Aa @X2 OhyRfie tj2

whatever is in the existing Ell and replace its contents?¢  F2 NJ Y2 NBE RSOl Af ao®

7.9.5 Why are DELETE command annotations processed from the root on
down?

DELETE /net.example. bar HTTP/1.1
é

<bar x mMWelsBSBaseinet. exampl ed x ml n Web88d3s =0
<web3s:delete>
<blah><web3s:id>4</web3s:id></blah>
</web3s:delete>
<blah>
<web3s:id>4</web3s:id>
<web3s:delete>
<foobar/>
</web3s:delete>
</blah>
</bar>
Example 4 - A DELETE Request

Let us imagine that the net.example.blah Ell is defined such that when it is created the Web3S resource
will automatically create a net.example.foobar Ell with some resource specified contents.

NEB |j dz8



In the previous example if the deletes were not executed from the root on down but instead from the
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Admittedly this is an edge case but it is the motivation for requiring that deletes be processed from the
root on down.

7.9.6 Why aren’t you using a XML Diff format instead of inventing your own
Diff format?
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allows us to have a radically simpler syntax and to ignore XML issues like attributes and ordering that
have no relevance to Web3S.

More importantly, using a Web3S infoset specific diff format allows us to directly express the changes

that are to be made in the Web3S infoset. If we used a XML specific diff format (ala XML Patch out of the

SIMPLE working group in the IETF) then we would be specifying changes indirectly. E.g. the diff format
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the XML into a Web3S infoset and that would be the final state. This kind of indirect two stage alteration

just begs for translation errors.

So all in all we felt it was best to just stick with our own Web3S infoset specific diff format.

8 Extended Options

8.1 Location Information

8.1.1 What's the point of having location information?

Oddly enough people seem to really like to point at things, typically using URLs. We figured having a
standardwayt2 R2 GKIF G Ay 2So6o0{ 4Fa I 3I22R ARSI ® LGQa y?2
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good name to use.

8.2 Web3S Location Information

8.2.1 What use is the Web3S Location flag?

It lets the processor know that in so far as the person who specified the URL is aware the URL points to a
Web3S resource. This is useful for linking between Web3S resources.



8.3 Sort Query Segment Extension

8.3.1 Shouldn’t this be a HTTP header? Not part of the URL?

The query segment of a URL is well defined in RFC 3986. So we are just using it for its intended purpose
¢ to control the data that is returned. In this case we are controlling the sort order. So we believe our
use of the URL is appropriate.

8.3.2 But since sort is optional anyway won’t it hurt caching?
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response and return it to people looking for the non-sorted response. The only problem with this

approach is that if someone is explicitly looking for a sorted response and submitted a sort header that
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sorted differently than the client wants. So this means that anyone making sort requests will have to

know to put in cache-control: no-OF OKSYX GgKAOK AayQi ySOSaal NkAfte GKS ¢
is likely to lead to unexpected errors.

On the other hand if we put the sort value into a header then there is no way for one person to just
hand a URL to another person that will return sorted results. Since sorting is more a function of
massaging the returned data than changing its semantic or even syntax we suspect sort is best specified
in the URL.

8.3.3 Why don’t you support publishing the sort tokens in-band?
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There has been some thought that OPTIONS mightbea3d3 22 R ¢l & (12 RA&020OSNJ G KA A& |
sure if that means that every single Ell should return OPTIONS with full data or just the top resource or
Y80S dzaS NBRANBOO 2NX

In any case we have decided to punt on this for now.

8.3.4 Why require the sort tokens to be reverse DNS names?

azadte 02 LINBOSyYyid I OOARSyidlf O2fftAairzyad ¢KAA A&
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submit a token for one resource to another resource by using reverse DNS names we allow the resource

to discover the problem.



8.4 XPATH Query Segment Extension

8.4.1 Why isn’t XPATH syntax specified in the spec?
We ran out of time. So much spec, so little time.

8.4.2 Can you really support full XPATH?

Probably not. There are parts of XPATH (such as functional call outs) that are insecure, parts that are
irrelevant (attributes, ordering, etc.) and parts that have horrendous performance implications (union
comes to mind). Our expectation is that we will need to profile XPATH down to something that is
reasonably implementable.

8.5 SEARCH Method Support

8.5.1 Why isn’t SEARCH syntax specified in the spec?
We ran out of time. So much spec, so little time.

8.5.2 Why do we need a SEARCH method? Isn’t XPATH enough?
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one to specify what data one wants but how that data should be returned. To specify this kind of

complex query one really needs a request body which means one needs a method which therefore leads

one to SEARCH.

8.6 Serializing the Web3S Infoset into/out of JSON

8.6.1 Why isn’t the JSON serialization syntax specified in the spec?
We ran out of time. So much spec, so little time.

9 Appendix

9.1 Open Issues
No table of contents entries found.



