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CONCURRENT AUTHORING SESSION
MANAGEMENT FOR DECLARATIVE

DOCUMENT
CROSS -REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of U .S . Provi
2016 , which provisional patent application is incorporated
herein by reference in its entirety .
sional Patent Application Ser. No .62/329 ,098 , filed Apr. 28 ,

BACKGROUND
[0002 ] A declarative document is a collection of declara

tions that represent the logic of a computation rather than

describing the lower level control flow . Because those

declaration are often more human - readable , the collection of

declarations is often termed a " document " rather than a

" program ” . Furthermore, the creation of such a document is
often termed " authoring” rather than “ programming ” .

[0003] Because declarations aremore human -readable and
intuitive to most human beings, more individuals are

capable of authoring declarative documents than are capable

of programming using an imperative or object-oriented

language . Accordingly , a declarative authoring experience is
distinct from a computer programming experience . In a
declarative authoring experience , it seems to the user as
though the user is authoring a document, though after
compilation , the documentmay consist of computer-execut
able code . The document may be , for instance , be a trans
formation chain or graph that has associated state . A trans
formation chain is an interconnected set of nodes that each

may represent data sources or data targets .

[0004] The subjectmatter claimed herein is not limited to

embodiments that solve any disadvantages or that operate
only in environments such as those described above . Rather,
this background is only provided to illustrate one exemplary
technology area where some embodiments described herein

may be practiced .

BRIEF SUMMARY
[ 0005 ] At least some embodiments described herein relate
to the management of an authoring session in which a

declarative document is authored by multiple authoring
entities. The declarative document is a computer program
that is represented as a list of declarative statements made in
a declarative programming language . The management

occurs by evaluating incoming requests to engage in various

ways in an authoring session . The engagementmight include
initiating an authoring session , attaching to an existing

authoring session , or performing actions (such as read ,

write , publish , save , share , and so forth ).
0006 ] The management uses job tokens that are issued to
the multiple authors in a manner that concurrent authoring is
possible . For instance , job tokens that represent non - collid
ing authorizations are issued with respect to an authoring
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[0007 ] This summary is provided to introduce a selection

of concepts in a simplified form that are further described
below in the Detailed Description . This Summary is not

intended to identify key features or essential features of the
claimed subjectmatter, nor is it intended to be used as an aid

in determining the scope of the claimed subjectmatter .
BRIEF DESCRIPTION OF THE DRAWINGS

[0008 ] In order to describe the manner in which the

above -recited and other advantages and features of the
invention can be obtained , a more particular description of

the invention briefly described above will be rendered by
trated in the appended drawings . Understanding that these
drawings depict only typical embodiments of the invention
and are not therefore to be considered to be limiting of its
reference to specific embodiments thereof, which are illus

scope, the invention will be described and explained with
additional specificity and detail through the use of the

accompanying drawings in which :
[0009 ] FIG . 1 symbolically illustrates an authoring envi
ronment in accordance with the principles described herein ,
and which includes a variety of communication flows used
to accomplish the principles described herein ;
[0010 ] FIG . 2 illustrates a computing system in which the
principles described herein may operate ;
10011] FIG . 3 illustrates a flowchart of a method for
issuing a job token in response to a request to engage in an
authoring session in which a declarative document is being

authored ;
[0012] FIG . 4 illustrates a flowchart of a method for
managing an authoring session in which a declarative docu
ment is being authored ;
[0013 ] FIG . 5 illustrates a session that shows at least all
active sessions for which there is a document server host
running within a back end service ;
10014 ] FIG . 6 shows a user interface which illustrates to

the user the version of a declarative document that will work
application document available on the device ; and
[0015 ] FIG . 7 illustrates the user interface that appears
should the user select on version 3 in the user interface of

with a specific device and with a specific version of the

FIG . 6 , and in which the user is given an indication that they
can replace the current version of the declarative document
with the selected version .

DETAILED DESCRIPTION

[0016 ] The principles described herein provide an appli
cation authoring environment. In some embodiments, the
application may generate via a declarative authoring expe
rience in which it seems to the user as though the user is

authoring a document, via higher-level human -readable dec

laration . After compilation , the document may consist of

computer-executable code . The document (also called

herein a “ declarative document” ) may be, for instance, a

transformation chain or graph that has associated state . A
transformation chain is an interconnected set of nodes that

authoring session , the job token also accompanied that

each may represent data sources or data targets .
[0017] In the case that the declarative document represents

authored to engage as requested . The engagement is then

nodes, each link representing a transformation . For any
given link , the associated transformation receives copies of
values of one or more data sources situated at an input end

session . Upon receiving the request for engagement in the

request. Upon receiving a request, the corresponding job
token is evaluated to determine whether the requestor is

permitted if the engagement is authorized based on evalu

ation of the job token .

a transformation chain or graph , there are links between the

to the link , and generates resulting values being provided at
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one or more data targets located at the output end of the link .
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document, and the coder is dealing with declarative state

For any given transformation , when a value at one or more

ments more than imperative code.

tion is automatically reevaluated , potentially resulting in

identity service 120 , an authorization service 130 , a token

of the data sources at its input end changes, the transforma

changes in value ( s ) of one or more data targets at the output

[0023 ] The authoring environment 100 also includes an

of course reverse , with nodes representing data flows, and

service 140, a session initiation service 150 , a backend
service 160, a redistribution service 170 , and a request
rerouting service 180 . Each of the services 120 , 130 , 140 ,

transformation chain is, the transformations may be con

engaging in multiple sessions on multiple versions ofmul
tiple documents . As the computing system 110 , and each of

end of the transformation . The role of nodes and links may

links representing transformations.
10018 ] In one embodiment, regardless of how complex the

150 , 160 , 170 and 180 may be accessible to multiple users

structed from declarative statements expressing equations,

the various services 120 , 130 , 140 , 150 , 160 , 170 and 180 ,

rules , constraints , simulations, or any other transformation

may be offered by a stand -alone and/or distributed comput
ing system , a computing system will now be described with
respect to FIG . 2 . Then , the operation of the authoring
environment 100 will be further described with respect to

type that may receive one or more values as input and
provide the resulting one or more values as output. Trans
formation chains may be augmented as a program is built by

linking different transformation chains to honor the depen
dencies between the chains. Portions of transformation
chains may also be delegated to other devices and / or users .

Nodes of the transformation graph may encapsulate specific
data included within a given data set/ data table ( e . g ., data
included within a data field of a data table ), which data may

be visualized in a generated application , as described herein .
[0019 ] One benefit of using a declarative document is that
dependencies of every document entity are traceable and
known, which allows a subset of the document to be safely
shared . For example , suppose that a single screen of an
application is shared for edit. If the application is described

via a declarative document, the system can trace back every
single dependency (e. g . controls on other screens, data
sources, external functions , and so forth ) and apply suitable
permissions too .
[ 0020 ] At least some embodiments described herein relate

to the management of an authoring session in which a
declarative document is authored by multiple authoring
entities . The declarative document is a computer program

that is represented as a list of declarative statementsmade in

a declarative programming language . The management
occurs by evaluating incoming requests to engage in various

ways in an authoring session . The engagementmight include
initiating an authoring session , attaching to an existing

authoring session , or performing actions (such as read ,
write , publish , save , share , and so forth ).
10021] The management uses job tokens that are issued to

the multiple authors in a manner that concurrent authoring is
possible . For instance , job tokens that represent non -collid
ing authorizations are issued with respect to an authoring
se
session . Upon receiving the request for engagement in the
authoring session , the job token also accompanied that

request. Upon receiving a request, the corresponding job

token is evaluated to determine whether the requestor is

FIGS. 3 through 5 . Then , the implementation of versioning

with respect to the authoring environmentwill be described
with respect to FIGS. 6 and 7 .
[0024 ] Computing systems are now increasingly taking a
wide variety of forms. Computing systems may, for
example , be handheld devices , appliances, laptop comput
ers , desktop computers, mainframes, distributed computing
systems, datacenters , or even devices that have not conven
tionally been considered a computing system , such as wear
ables (e.g ., glasses , watches, bands, and so forth ). In this
description and in the claims, the term " computing system "
is defined broadly as including any device or system (or
combination thereof) that includes at least one physical and
tangible processor, and a physical and tangible memory
capable of having thereon computer - executable instructions
that may be executed by a processor. The memory may take

any form and may depend on the nature and form of the

computing system . A computing system may be distributed
constituent computing systems.

over a network environment and may include multiple

[0025 ] As illustrated in FIG . 2 , in its most basic configu

ration , a computing system 200 typically includes at least
one hardware processing unit 202 and memory 204 . The

memory 204 may be physical system memory , which may

be volatile, non -volatile , or some combination of the two.

The term “memory ” may also be used herein to refer to

non - volatile mass storage such as physical storage media . If
the computing system is distributed , the processing,memory

and /or storage capability may be distributed as well .
[0026 ] The computing system 200 also has thereon mul
tiple structures often referred to as an “ executable compo
nent” . For instance , the memory 204 of the computing

system 200 is illustrated as including executable component

206 . The term “ executable component” is the name for a

structure that is well understood to one of ordinary skill in

authored to engage as requested . The engagement is then

the art in the field of computing as being a structure that can

permitted if the engagement is authorized based on evalu
ation of the job token .

be software , hardware , or a combination thereof. For

[0022] FIG . 1 illustrates an authoring environment 100 in
accordance with the principles described herein . The author
ing environment 100 includes an authoring computing sys
tem 110 that communicates with as represented by arrow
102 ) an associated user 101. The authoring computing

executable component may include software objects, rou
tines, methods that may be executed on the computing
system , whether such an executable component exists in the

instance , when implemented in software, one of ordinary
skill in the art would understand that the structure of an

heap of a computing system , or whether the executable

system 110 also communicates with an authoring service in

component exists on computer-readable storage media .

order to author a declarative document. In this description
and in the claims, the terms " author” and “ document” will

recognize that the structure of the executable component

be used often in lieu of " coder ” and “ program ” as the
program is coded in declarative form and thusmay have the
sense of being a document (e.g., a MICROSOFT EXCEL )

[0027 ] In such a case, one of ordinary skill in the art will

exists on a computer- readable medium such that, when
interpreted by one or more processors of a computing

system (e . g., by a processor thread ), the computing system
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is caused to perform a function . Such structure may be
computer-readable directly by the processors (as is the case
if the executable component were binary ). Alternatively , the

structure may be structured to be interpretable and/or com

piled (whether in a single stage or in multiple stages ) so as
to generate such binary that is directly interpretable by the
processors. Such an understanding of example structures of
an executable component is well within the understanding of

one of ordinary skill in the art of computing when using the
term “ executable component” .

[0028 ] The term " executable component” is also well
understood by one of ordinary skill as including structures

that are implemented exclusively or near -exclusively in
hardware , such as within a field programmable gate array

(FPGA ), an application specific integrated circuit (ASIC ), or
any other specialized circuit. Accordingly , the term " execut

able component” is a term for a structure that is well

understood by those of ordinary skill in the art of computing,

whether implemented in software , hardware , or a combina

tion . In this description, the terms “ component” and “ ser

vice ” , or the like may also be used . As used in this descrip
tion and in the case , these terms (whether expressed with or
without a modifying clause ) are also intended to be synony

mous with the term " executable component” , and thus also

have a structure that is well understood by those of ordinary
skill in the art of computing.
10029 ]. In the description that follows, embodiments are
described with reference to acts that are performed by one or
more computing systems. If such acts are implemented in
software , one or more processors (of the associated com
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carrying or storing computer-executable instructions and /or
data structures. Such computer-readable media can be any
available media that can be accessed by a general purpose or
special purpose computing system . Computer-readable
media that store computer- executable instructions are physi

cal storage media . Computer -readable media that carry

computer -executable instructions are transmission media .

Thus , by way of example , and not limitation , embodiments
ofthe invention can comprise at least two distinctly different
kinds of computer -readable media : storage media and trans

mission media.
[0033] Computer- readable storage media includes RAM ,
ROM , EEPROM , CD -ROM or other optical disk storage,
magnetic disk storage or other magnetic storage devices, or
any other physical and tangible storage medium which can

be used to store desired program code means in the form of
computer - executable instructions or data structures and

which can be accessed by a general purpose or special

purpose computing system .
[0034 ] “ network ” is defined as one or more data links
that enable the transport of electronic data between com

puting systems and/ or modules and / or other electronic

devices. When information is transferred or provided over a
network or another communications connection ( either
hardwired , wireless , or a combination of hardwired or

wireless ) to a computing system , the computing system

properly views the connection as a transmission medium .

Transmissions media can include a network and/or data links

which can be used to carry desired program code means in

the form of computer - executable instructions or data struc

puting system that performs the act) direct the operation of
the computing system in response to having executed com
puter- executable instructions that constitute an executable
component. For example , such computer -executable instruc
tions may be embodied on one or more computer -readable

tures and which can be accessed by a general purpose or
special purpose computing system . Combinations of the

of such an operation involves the manipulation of data .

components , program code means in the form of computer

media that form a computer program product. An example

above should also be included within the scope of computer
readable media .

[0035 ] Further, upon reaching various computing system

[0030 ] The computer-executable instructions (and the

executable instructions or data structures can be transferred
automatically from transmission media to storage media (or

computing system 200 . Computing system 200 may also

vice versa ). For example , computer - executable instructions

manipulated data ) may be stored in the memory 204 of the
contain communication channels 208 that allow the com

or data structures received over a network or data link can

systems over, for example , network 210 .

be buffered in RAM within a network interface module ( e . g .,
a “ NIC " ) , and then eventually transferred to computing

[0031] While not all computing systems require a user
interface , in some embodiments , the computing system 200

age media can be included in computing system components

puting system 200 to communicate with other computing

includes a user interface 212 for use in interfacing with a
user . The user interface 212 may include outputmechanisms

212A as well as input mechanisms 212B . The principles
described herein are not limited to the precise output mecha
nisms 212A or inputmechanisms 212B as such will depend
on the nature of the device . However, output mechanisms

212A might include , for instance , speakers, displays, pro
jectors, tactile output, valves, actuators , holograms, virtual
reality, and so forth . Examples of input mechanisms 212B

might include, for instance, microphones , touchscreens,
holograms, virtual reality controls , cameras, keyboards,

accelerometers , levers, pedals , buttons, knobs, mouse of

other pointer input, sensors of any type, and so forth .
[ 0032 ] Embodiments described herein may comprise or
utilize a special purpose or general- purpose computing
system including computer hardware , such as, for example ,
one or more processors and system memory , as discussed in
greater detail below . Embodiments described herein also

include physical and other computer -readable media for

system RAM and/ or to less volatile storage media at a

computing system . Thus, it should be understood that stor
that also (or even primarily ) utilize transmission media .
[0036 ] Computer- executable instructions comprise, for

example , instructions and data which , when executed at a

processor , cause a general purpose computing system , spe
cial purpose computing system , or special purpose process

ing device to perform a certain function or group of func

tions. Alternatively or in addition , the computer -executable

instructions may configure the computing system to perform
a certain function or group of functions. The computer

executable instructions may be, for example, binaries or

even instructions that undergo some translation ( such as

compilation ) before direct execution by the processors, such
as intermediate format instructions such as assembly lan

guage , or even source code.
[0037 ] Although the subject matter has been described in

language specific to structural features and /or methodologi
cal acts , it is to be understood that the subject matter defined

in the appended claims is not necessarily limited to the
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described features or acts described above. Rather, the

described features and acts are disclosed as example forms

of implementing the claims.

[0038 ] Those skilled in the art will appreciate, after having
read this description , that the invention may be practiced in
network computing environments with many types of com
puting system configurations, including, personal comput
ers, desktop computers , laptop computers, message proces
sors, hand -held devices , multi-processor systems,

microprocessor-based or programmable consumer electron
ics , network PCs, minicomputers , mainframe computers ,

mobile telephones, PDAs, pagers, routers, switches , data
centers , wearables ( such as glasses ) and the like. The inven
tion may also be practiced in distributed system environ
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authoring session to begin and/or continue authoring of a
declarative document. Alternatively, the user 101 is that

particular entity that requests to engage in the authoring
session .
[0044 ] The process of initiating a stateful session in
response to such user interaction will now be described . The
user 101 interfaces with the authoring computing system 110
so as to indicate an intent to initiate an authoring session to
thereby author a declaratory document . The authoring com

puting system 110 responds by sending ( as represented by

arrow 103A ) a request for an identity token from an identity
service 120. The identity token may be used to prove that the

possessor thereof is of a particular identity . The identity

service 120 responds (as represented by arrow 103B ) by

ments where local and remote computing systems, which are
linked (either by hardwired data links, wireless data links , or
by a combination of hardwired and wireless data links)

providing the identity token back to the authoring computing
system 110 . As an example , if one or more of the services of
FIG . 1 were hosted within a public cloud computing envi

system environment, program modules may be located in

MICROSOFT® AZURETM public cloud , then the identity

[0039 ] Those skilled in the art will also appreciate, after
having read this description, that the invention may be
practiced in a cloud computing environment. Cloud com
puting environments may be distributed , although this is not

(as represented by arrow 104A ) that identity token to the
token service 140 with a request to perform a job . The job

through a network , both perform tasks. In a distributed

both local and remote memory storage devices.

required . When distributed , cloud computing environments
may be distributed internationally within an organization
and / or have components possessed across multiple organi

zations. In this description and the following claims, “ cloud

computing ” is defined as a model for enabling on - demand
network access to a shared pool of configurable computing
resources ( e. g ., networks , servers , storage , applications , and
services). The definition of cloud computing ” is not limited

to any of the other numerous advantages that can be obtained

from such a model when properly deployed .
10040 ] For instance , cloud computing is currently
employed in the marketplace so as to offer ubiquitous and
convenient on -demand access to the shared pool of configu
rable computing resources . Furthermore , the shared pool of
configurable computing resources can be rapidly provi
sioned via virtualization and released with low management

effort or service provider interaction, and then scaled accord

ingly

[0041] A cloud computing model can be composed of
various characteristics such as on -demand self -service ,

broad network access, resource pooling, rapid elasticity ,

ronment, and that public cloud environment were the

service 120 might be the AZURETM ACTIVE DIREC
TORY® .
[0045 ] The authoring computing system 110 then provides
request represents a request to perform a certain scope of
engagement in an authoring session in which the declarative

document is authored . The token service 140 then , if appro

priate , issues a job token that includes an authorization to
perform at least the requested job (which in this cases is to
initiate an authoring session ) .

[0046 ] FIG . 3 illustrates a flowchart of a method 300 for

issuing a job token . The method 300 may be performed by

the token service 140 each time the token service 140

receives a request to perform a job in an authoring session

in which the declarative document is being authored . The
method is initiated upon receiving a particular request to
perform a job in that authoring session ( act 301 ). This receipt

is represented by arrow 104A of FIG . 1 .

[0047 ] For instance, to initiate an authoring session, a
140 . In one embodiment, the job token returned in response
to that requestdescribes the full range of authorization of the

request to initiate a session is received by the token service

requestor including authorization to initiate the authoring
session , as well as authorization to perform other actions to
author the declarative document. In other embodiments , the

measured service , and so forth . A cloud computing model

requestor must issue another distinct request to initiate the

may also come in the form of various service models such

session , and another distinct request each time the requestor

a Service (“ PaaS ” ), and Infrastructure as a Service (“ IaaS” ).

wishes to expand upon that authorization ( e . g ., by continu
ing in the authoring session ) .

different deployment models such as private cloud , commu

0048 ] In order to attach to an existing session that another
author initiated , a request to attach to an existing authoring

as , for example , Software as a Service ( SaaS” ), Platform as

The cloud computing model may also be deployed using

nity cloud , public cloud , hybrid cloud , and so forth . In this
description and in the claims, a “ cloud computing environ
ment” is an environment in which cloud computing is
employed .
[0042 ] Returning to FIG . 1, the operation of the authoring
environment 100 to securely start a stateful session for
purposes of generating a declarative document will now be

described with respect to FIGS. 1 , 3 through 5 . Thereafter,

versioning in the context of the authoring of declarative
[0043] A user 101 interfaces (as represented by arrow 102 )
with an authoring computing system 110 . The user 101 is a
member of a particular identity that requests to engage in an
documents will be described with respect to FIGS . 6 and 7 .

session may be received . In one embodiment, the job token

returned in response to that request describes the full range
of authorization of the requestor including authorization to

attached to the authoring session , as well as authorization to
perform other actions to contribute to authoring the declara

tive document. In other embodiments, the requestor must
issue another distinct request to attached to the session , and
another distinct request each time the requestor wishes to

expand upon that authorization ( e. g., by continuing in the

authoring session ).

[0049 ] Upon receipt of any of such requests, the token
service 140 then identifies the particular identity that is
associated with the request (act 302). As described above ,
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since the request includes the identity token issued to the

authoring computing system 110 by the identity service 120

(as represented by arrow 103A ), this identification may be
performed by examination of that identity token . However,

the principles described herein are not limited to how the
token service 140 authenticates the identity associated with

the request. The particular identity might be a single user or
a group of users . A user may be human user or an artificial

intelligence capable of authoring .
[0050 ] The token service 140 then determines an autho

rization to grant to the particular identity (act 303 ). For
instance , in FIG . 1 , this authorization scope was determined

via the token service 140 interacting (as represented by
arrows 105A and 105B ) with the authorization service 130 .

The authorization service 130 may authorize in a manner
that for any given authoring session , there are no potentially

colliding authorizations. The token service 140 then con
structs an appropriate job token (act 304 ), and provides that
job token to the authoring computing system ( act 305 ). For

instance, in FIG . 1, arrow 104B represents this returning of
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number of back end systems. The back end systems may

each be , for instance , host servers within a cloud computing

environment. The back end system 161 may take responsi

bility for hosting the request session as represented by the

arrow 107 .
[0054] To begin loading an associated application docu
ment to work on in the session , a document server host 165

is prepared on the back end system 161. The back end
system 161 then publishes (as represented by arrow 108 ) to
a redistribution service 170 that the document server host

165 has taken responsibility for the authoring session . The
redistribution service 170 may have many nodes that are
distributed . Accordingly , the arrow 108 represents a pub

lishing process whereby all distributed nodes of the redis
tribution service 170 are notified that the back end system

161 is hosting the authoring session . In a similar manner, the
redistribution service 170 may be keeping track of enumer
able sessions by the session identifier GUID , and an asso

ciated Internet Protocol ( IP ) address and port that allows for

routing to the appropriate back end system that is hosting

the job token .
[ 0051] As examples only, the authorization could be

that session .

directed towards the entirety of the declarative document or

session ( e . g ., from the authoring computing system or from

tively , or in addition , the authorization might be defined by

the scope of actions allowed . As an example only , such
lar identity to read the declarative document (or a designated
portion (s )) . Alternatively or in addition , the scope might

by arrow 111 ) the request routing service 180 with the job

scope might include read authorization allowing the particu

token provided by the token service 140 for that session .

include an edit authorization which might allow the particu

( e .g ., the appropriate IP address and port ) for the document

an identified portion of the declarative document. Alterna

lar identity to edit the declarative document ( or a designated
portion ) . Alternatively or in addition , the scope might
include publish authorization allowing the particular identity
to publish the declarative document ( or a designated portion
( s ) ). Alternatively or in addition , the scope might include a

[0055 ] When future commands come in related to that

another user ), that command will come into ( as represented
That request routing service 180 will refer to the nearest
redistribution service 170 ( as represented by arrow 112 ) to

identify (as represented by arrow 113 ) the network address
server host that is handling that session . Thus, the command
from the authoring computing system 110 may be passed

share authorization allowing the particular identity to share

forward to the appropriate back end system that is hosting
the session . For instance , future commands associated with
the session being hosted within the document server host

at least one authorization with another identity , and so forth

end system 161 and ultimately to the document server host

for other possible authorization .

[0052 ] The job token also includes a unique session iden
tifier (which may be a globally unique identifier or “ GUID ” ) ,
as well as other metadata about the session in which the
declarative document is being authored . For instance , the job
token may include an identification of which application
documents that the authoring entity may engage in a session

with , what the permissions may be ( read -only , edit, share ),
the expiration period for the identity token , the expiration

period for the job token , renewal terms for the identity token
and the job token , and so forth . The job token is signed to

allow for detection of tampering should the job token be
altered . The job token serves as the authoring identity 's

165 will be routed (as represented by arrow 114 ) to the back

165 .
[0056 ] When the document server host 165 first comes
into existence on a back end system , the document server
host 165 may perhaps be empty . It is the job of the document
server host 165 ( for the duration of the session ) to receive
commands from one or more participants in the session . For

instance , a command might be to load a declarative docu

ment being authored into the document server host, to edit
the declarative document that is presently within the docu
ment server host, to save the declarative document that is
presently within the document server host, to remove the
declarative document that is presently within the document

passport when submitted subsequent commands related to

server host, and so forth .

the same authoring session .
[0053] When initiating a session , the authoring entity then

managing an authoring session in which a declarative docu

requests (as represented by arrow 106 ) to begin a session to

the session initiation service 150 . The session initiation

service verifies that the session initiation is authorized by
checking the job token that is within the request. If the

verification is successful, the session request is placed in a
to host authoring sessions. In one example, the queue may
predetermined queue that back end systems may draw from

100571 FIG . 4 illustrates a flowchart of a method 400 for

ment is being authored . The method 400 is performed each
time a request to engage in an authoring session is received
(act 401 ). If the request is to initiate an authoring session, the
method 400 may be accomplished by the session initiation
service 150. If the request is to attach to an existing

authoring session , the method 400 may be accomplished by

take the form of an AZURETM queue . For instance , in this

the request routing service 180 updating the redistribution
service 170 to reflect attachment of a new user. If the request

example , the back end service 160 includes three illustrated
represents that the back end service 160 may include any

performed by the document server host 165 .

back end systems 161 through 163 though the ellipses 164

is to continue the existing authoring session by reading or
editing the declarative document, the method 400 may be
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[0058] Once receiving the request, the appropriate com ponent determines whether the requestor is authorized to

[0063] The establishment of the second token may be
performed in a similar manner as the first token was estab

402 ). If the user is not authorized based on this determina
tion (“ No” in decision block 402 ), then the request to engage

to attach to an existing session . An identity token is obtained

engage in the authoring session as requested (decision block

lished . The user of an authoring computing system requests

in the session is declined (act 403 ). Otherwise , if the user is

from the identity service 120 . The authorization service 130
then provides authorization for the authenticated entity to

authorized based on this determination (“ Yes ” in decision

attach to a particular session . The token service 140 then

block 402), then the request is granted (act 404 ).
[0059 ] For instance , if the request is to initiate an author

ing session , if permitted by the job token , the session
initiation service 150 initiates the authoring session by
assigning a backend service 160 that thereby establishes a
document server host, which then publishes itself (as rep
resented by arrow 108 ) to the redistribution service 170 . If
the request is to attach to an authoring session , if permitted
by the job token , the request routing service 180 updates the

redistribution service 170 to reflect the new author. If the
request is to edit the declarative document by a current

author that is already registered in the session , then the

generates a signed job token indicating that this second

authoring entity has authorization to attach to the same
session . The second job token is now the passport for the

second user to participate in the same session as the first
authoring entity . The attachment request is then sent to the
routing service 180 , which identifies the session and docu

ment server version based on the second job token , identifies
the second user as authorized to attach to the session , and

adds the second job token as permissible to use the same
entry created when processing the first token . The second
user is then attached to the session as subsequent commands

from the second user (including the second job token ) will
cause the commands to be redirected towards the same

document service host 165 allows the edit if permitted by the
job token .
[0060 ] There may be a number of versions of the docu
ment server host that are potentially available , each perhaps
offering somewhat different application program interfaces
for authoring the declarative document contained within the

[0064 ] A user experience associated with restoring and
deleting versions of declarative documents will now be
described . Authors and editors of declarative documents
have the ability to view all of the previous versions of the

ment, it is important that the authoring computing system

a specific version to restore which replaces the current
version of the declarative document as its latest version . The

document server host. In such a multi- versioned environ

110 provide the appropriate commands that will be recog

nized by the version of the document server host that the

authoring computing system expects to be communicating
with . Accordingly , when establishing a secure authoring

document server host that the first user is engaging with .

declarative document that were ever created . They can pick

version count goes up by one and is ordered in a descending
order in the user interface . The authors and editors of the
resource can also delete older versions that are no longer

session , the authoring computing system may also specify a
version of the document server host that the authoring

useful.

computing system is to engage with during the session . This
session information is carried forward throughout establish
ment of the session and is ultimately saved in the redistri

versions available in the same view with the options to
restore and delete prior versions from the same screen , in a
couple of clicks . The users can do restore /delete just previ

bution service .
[0061] As illustrated in FIG . 5, the redistribution service
170 includes a session table 500 that shows at least all active
sessions for which there is a document server host running

ous versions and not the current version , represented by the

screen . After clicking on any of these icons , the user can

[0065 ] The History user interface is laid out with all the

representative iconography on the History user interface

choose to proceed with or discard the operation in the in - line
confirmation , again on the History user interface .

within the back end service 160. There is an entry ( e.g ., entry
510 ) for each session . When a command for a session is

0066 ] On a specific device , the users will see just the
versions that will work with the specific device and with the

computing system 110 , the command will include the job

version of the application document available on that device .
FIG . 6 , for instance, shows a user interface in which there

received by the routing service 180 from the authoring

token ( from which the session identifier 501 may be

are five versions of an application document available . For

obtained ). The command may also specify a version of the

each version , the version date and time are given , along with
the individual who last made the edit . For prior versions

job token . Accordingly, when the back end server that

delete that version .

a new session to be started , the back - end system may load

when the user selects on version 3 . The user is given an

document server host that the authoring computing system
expects to deal with . This version is also included within the

establishes the document server host receives a request for
the appropriate version of the document server host with the
appropriate dynamic link library .

previous to the latest version , an option is given to restore or
10067 ] FIG . 7 shows what happens to the user interface
indication that they can replace the current version of the

application document with the selected version . The user

[0062] In accordance with the principles described herein ,

may cancel the restoration or proceed with the restoration .

first job token associated with a session was obtained and

used by the authoring entity (e. g., the authoring computing

contrast versions of the application documents by viewing
metadata of the versions ( such as sharee information and
connections associated with the application or by viewing

is associated with an authoring entity that simply wants to

which version to restore .

concurrent authoring is also enabled . This is done by having
multiple job tokens associated with a particular session . The

system 110 and/or or user 101). However, a second job token

participate in the session ( e . g ., by reading or editing the

document hosted within the document server host of the

session ).

[0068 ] In some embodiment, the user may compare and

running versions of the application in a new tab ), to decide

[0069 ] Thus , the principles described herein provide an

effective mechanism for authoring application documents in
the context in which there may be multiple versions of
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environments ( e . g ., document server host) that may be used

authoring session comprising registering the second

to author the document, there may be concurrent authoring ,

requestor with the distributed redistribution service .

and there may be multiple versions of the document itself) .

Although the subject matter has been described in language

6 . The method in accordance with claim 2 , the allowance
of the request for the first requestor to establish the authoring

specific to structural features and /or methodological acts , it
is to be understood that the subject matter defined in the

hosted at a particular network address , and registering the

appended claims is not necessarily limited to the described
features or acts described above , or the order of the acts
described above. Rather, the described features and acts are
disclosed as example forms of implementing the claims.
[0070 ] The present invention may be embodied in other
specific forms without departing from its spirit or essential
characteristics . The described embodiments are to be con
sidered in all respects only as illustrative and not restrictive .

The scope of the invention is, therefore , indicated by the
All changes which come within the meaning and range of

appended claims rather than by the foregoing description .
equivalency of the claims are to be embraced within their
scope.

What is claimed :

1. A method for managing an authoring session in which
into an executable application , the method comprising:

a declarative document is being authored for compilation

receiving a plurality of requests to engage in an authoring
session in which a declarative document is authored for
compilation into an executable application , at least
some of the requests for engagement being from dif

ferent requestors , the plurality of requests collectively

including a plurality of job tokens that define authori

zation scope in engaging with the session in which the
declarative document is authored , the plurality of job

tokens generated so that concurrent authoring of the

declarative document is achieved in the session without
inconsistent activity on the declarative document;

for at least one request for engagement received from

each different requestor, performing the following:
accessing a job token associated with the request for
engagement in the session in which the declarative
document is authored ;
determining whether the requestor is authorized to
engage in the requested engagement based on evalu

ation of the job token ;
if the user is not authorized based on this determination ,

decline the requested engagement in the session in
which the declarative document is authored ; and
if the user is authorized based on this determination ,
allowing the requested engagement in the session in
which the declarative document is authored .
2 . The method in accordance with claim 1, the engage
ment in the authoring session for a first requestor being an

establishment of the authoring session for authoring the

declarative document.

session comprising causing a document server host to be

network address with a distributed redistribution service .
7 . The method in accordance with claim 6 , the registering
of the network address with the distributed redistribution

service further comprising registering a version of the docu

ment server host to be registered with the distributed redis
tribution service.
8 . The method in accordance with claim 1, the allowing
the requested engagement in the authoring session in which
the declarative document is authored comprising :

determining a network address of a document server host
that host the authoring session ; and
routing the request to the network address .

9 . The method in accordance with claim 1, the allowing

the requested engagement in the authoring session in which

the declaration document is authored comprising :
identifying a version of the document server host associ
ated with the request;
determining a network address of a document server host
of that identified version that that hosts the authoring
session; and
routing the request to the network address .
10 . The method in accordance with claim 1, at least one
of the accessed job tokens authoring its holder to share
authorization to engage in the authoring session .
11. A computing system that receives a plurality of

requests to engage in an authoring session in which a
declarative document is authored for compilation into an

executable application , at least some of the requests for

engagement being from different requestors , the plurality of
requests collectively including a plurality of job tokens that
define authorization scope in engaging with the session in
which the declarative document is authored , the plurality of
job tokens generated so that concurrent authoring of the

declarative document is achieved in the session without

inconsistent activity on the declarative document, the com

puting system comprising :
one or more processors ; and
one or more computer-readable media having thereon

computer- executable instructions that are structured
such that, when executed by the one or more proces
sors, the computing system is configured to perform the

following for at least one request for engagement
received from each different requestor, performing the
following:
accessing a job token associated with the request for

engagement in the session in which the declarative

document is authored ;

3 . The method in accordance with claim 2 , the engage
ment in the authoring session for a second requestor being
an attachment to the authoring session for authoring the

determining whether the requestor is authorized to engage
in the requested engagement based on evaluation of the

declarative document.

if the user is not authorized based on this determination ,

4 . The method in accordance with claim 3 , the allowance
of the request for the first requestor to establish the authoring
session comprising causing a document server host to be
hosted at a particular network address , and registering the
network address with a distributed redistribution service .

5. The method in accordance with claim 4 , the allowance

of the request for the second requestor to attach to the

job token ;
decline the requested engagement in the session in

which the declarative document is authored ; and
if the user is authorized based on this determination ,

allowing the requested engagement in the session in

which the declarative document is authored .
12 . The computing system in accordance with claim 1 , the

engagement in the authoring session for a first requestor
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being an establishment of the authoring session for author
ing the declarative document.
13 . The computing system in accordance with claim 12 ,
the engagement in the authoring session for a second

requestor being an attachment to the authoring session for
authoring the declarative document.

14 . The computing system in accordance with claim 13 ,
establish the authoring session comprising causing a docu

the allowance of the request for the first requestor to

ment server host to be hosted at a particular network address ,

and registering the network address with a distributed redis

tribution service.
15 . The computing system in accordance with claim 14 ,
the allowance of the request for the second requestor to
attach to the authoring session comprising registering the

second requestor with the distributed redistribution service .

16 . The computing system in accordance with claim 12 ,

the allowance of the request for the first requestor to
establish the authoring session comprising causing a docu

ment server host to be hosted at a particular network address ,

and registering the network address with a distributed redis

tribution service.
17. The computing system in accordance with claim 16 ,
the registering of the network address with the distributed
redistribution service further comprising registering a ver
sion of the document server host to be registered with the
distributed redistribution service .
18 . The computing system in accordance with claim 11 ,
the allowing the requested engagement in the authoring
session in which the declarative document is authored
comprising:
determining a network address of a document server host
that host the authoring session ; and
routing the request to the network address.
19. The computing system in accordance with claim 11 ,
the allowing the requested engagement in the authoring
session in which the declaration document is authored
comprising:
identifying a version of the document server host associ

ated with the request;
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determining a network address of a document server host
of that identified version that that hosts the authoring
session ; and

routing the request to the network address .

20 . A computer program product comprising one or more
computer -readable storage media having thereon computer
executable instructions that are structured such that, when

executed by one or more processors of a computing system ,

the computing system is caused to perform a method for
managing an authoring session in which a declarative docu
ment is being authored for compilation into an executable

application ,
wherein as part of the authoring session , the computing
system receives a plurality of requests to engage in an
authoring session in which a declarative document is
authored for compilation into an executable applica
tion , at least some of the requests for engagement being

from different requestors, the plurality of requests col
lectively including a plurality of job tokens that define

authorization scope in engaging with the session in
which the declarative document is authored , the plu
rality of job tokens generated so that concurrent author

ing of the declarative document is achieved in the
document, the method comprising the following for at
session without inconsistent activity on the declarative

least one request for engagement received from each
different requestor, performing the following :

accessing a job token associated with the request for
engagement in the session in which the declarative
document is authored ;

determining whether the requestor is authorized to engage
in the requested engagement based on evaluation of the
job token ;
if the user is not authorized based on this determination ,
decline the requested engagement in the session in

which the declarative document is authored ; and
if the user is authorized based on this determination ,
allowing the requested engagement in the session in
which the declarative document is authored .
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