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The Shaken system contains data structures called Concepts.  A Concept will include a unique name, a set of axioms implementing the concept, and a graphical representation (concept map) that represents the axioms.  (Note: the graphical representation does not necessarily have a one-to-one correspondence with the atoms in the axioms.  It is expected that the representation will be at a higher level.)   

Concept Maps

Syntactically, a concept map consists of a set of labeled nodes and links.  Links in turn are composed of inbound and outbound arcs between nodes and links.  Semantically, a link specifies a relation between its nodes.  Typically a concept map has a main node which represents the main concept in the graph.


[image: image1.wmf]
This graphical representation will be modified by the Concept Map system (“CMap”) that has been developed by the University of West Florida (UWF) to aid in the presentation of concepts in education.

The graphical representation will be maintained in two corresponding data structures stored together by the Shaken system.  The first is the internal data representation of the Concept Map as used by the CMap system.  It will be simply stored, and not interpreted, by the Shaken system.  The second is a simplified representation of that same Concept Map.  The CMap system will produce this simplified representation which contains the nodes, links, and arcs.  (In the figure, there are three nodes (labeled Node1, Node2, Node3), one link (labeled Link1) and three arcs (between Node1 and Link1, between Link1 and Node2, and between Link1 and Node3).  The simplified representation includes the label of each node and link, and a unique identifier for each node, link, and arc that is corresponds to the information stored in the binary CMap representation.  The Shaken system will use the simplified representation to understand what is represented in the CMap internal representation.  The Shaken system will not modify either of these two representations.

The basic architectural design of the system involves a server machine where the main program (“Shaken”) and a client machine (not necessarily different than the server machine) where a web browser application and a Concept Map application (“CMap”) runs.  The user’s interface to Shaken will be the browser and CMap.  Future interfaces to Shaken may also run on the client (and, at least initially, they may require the client and server to be the same machine).

Shaken may consist of one or more processes running on the server.  The main process will be referred to as Shaken.  Shaken will be an Allegro CL program that includes CL-HTTP (an HTTP server that runs within Common Lisp).  The SRI RKF team has experience with using CL-HTTP.  There will be other modes of input other than CMaps.

We have discussed whether CMap might run as an applet or as a separate process.  If run as an applet, CMap has the advantage of communicating directly with the browser.  Issues such as window positioning and focus might be more tightly controlled if an applet approach were taken.  Difficulties in using an applet include download time and the capabilities of CMap versus Java security issues.

Currently CMap is not available as an applet but it may be in the future.  At least initially we will use it as a Java application.


[image: image2.wmf]
The CMap system has a number of modules.  Some modules, such as the modules to use servers for storage of Concept Maps, will not be necessary for RKF.  We may include a CMap Resource Server process on the server machine in the future to moderate coordinated editing of CMaps but currently we don’t need it.

Shaken will communicate with both the browser and CMap via HTTP (over TCP/IP).  In this document, we will primarily be concerned with the Shaken-CMap communication so we won’t further delve into the Shaken-Browser communication.

In all cases, both ends of the communication must be capable of generating and accepting error returns.  These errors will be noted to the user.

In each case, if a transmission fails, an error will be generated.  This means we need time outs (as well as other error trapping capabilities) for data transmission.  Other errors that may be trapped include when a system is out of resources.

There is a session id that is passed with all commands.  All parameters are strings unless otherwise specified.

Embedding commands on HTTP

The communication between the Shaken and CMap software systems will be over HTTP.   The user will establish a connection between a browser and the Shaken system.  Shaken will respond with a page that, via JavaScript, will cause the CMap software to be started. [Alternatively, the user may start the CMap software which will then contact Shaken as well as start up the browser with a URL to contact Shaken with the appropriate session ID.]

The CMap software will initiate an initial connection to the HTTP server of Shaken.  Shaken will keep this connection open until the end of the session to do a “server push” where it uses this channel to communicate Shaken-initiated commands to the CMap software.  We will call this connection the “control connection.”  When the CMap software needs to communicate to Shaken, it will do so by a GET command with the command encoded in the URL.

Shaken will normally communicate commands and responses on a web page after an initial <HTML></HTML> pair.  Thus its commands are not required to be embedded in HTML but are passed as part of an HTML document.  (All text after </HTML> is defined to be ignored by HTML.)  Any HTML commands may be placed between the <HTML></HTML> pair but they will be ignored by the Shaken and CMap.

CMap will normally issue commands and responses via a URL with an encoding similar to that used by HTTP forms.  In some cases CMap will need to pass more data and will do this as an HTTP POST command.  (POST is used rather than PUT because the HTML specification indicates that PUT commands may only store the data at the indicated URL and that the server may not store the data elsewhere.  The server may do whatever it wants with a POST command.)

HTTP terms

The general format of the HTTP GET arguments will be

http://<base_url>/<command_name>?sid=<session_id>&id=<command_id>&<parameter1>?<parameter2>…
The general format of the commands encoded in HTML pages will be

<HTTP>

<ignored http commands>

</HTTP>

<command_name>?sid=<session_id>&id=<command_id>&<parameter1>&<parameter2>…
<base_url> will be the URL used to contact the Shaken HTTP server.  For example, labrea.ai.sri.com:8001
<command_name> will be the command in question such as “cmap.view”

<session_id> will be a case-insensitive html text string.

<command_id> will be a case-insensitive html text string that will be a random id generated for each command and repeated in further exchanges in response to the command.

<html_text_string> will be the standard HTML encoding of text within query strings.

<parameter1> (etc) is a standard form-type parameter of the form  <key>=<value> where key and value are html text strings.  Value may be a set in which case the elements of the set are separated by “+” (i.e., an encoded space).  Keys will be case-insensitive.

Shaken and CMap will heed HTTP errors.  In addition, error responses will have the following parameters


Command name:
<name of command as passed in>

Parameter:
error=<error id> indicates the nature of the error



text=<text> with more details on the error (optional)

HTTP/1.1 is defined in RFC 2616 (http://www.rfc-editor.org/rfc/rfc2616.txt ), with the format of extensions (which we are defining here) defined in RFC 2774 (http://www.rfc-editor.org/rfc/rfc2774.txt).  

Window Commands

View CMap:  (Shaken ( CMap)  The Shaken system passes a CMap name to the CMap system and  causes the CMap system to open a new window (unless the named CMap is already open), to issue a Get CMap for that CMap, and to display that CMap in the window..  An optional annotation may also be passed as part of the View command, which will be displayed in the window.  An optional set of highlighted nodes and link/arc identifiers will also be passed with the View  command.  The CMap system will highlight these nodes and arcs when it displays the CMap.  When the user edits the CMap in the window, the highlighting will be turned off.  Highlighted nodes may be used by Shaken to identify nodes of interest (such as those involved in some error).

HTML encoding:


Shaken ( CMap over the control connection


Command name:
cmap.view


Parameters:  
name=<concept_name>   specifying the name of the concept (required)



annotation=<annotation>  specifying the annotation to be presented (optional)



highlight=<set of node ids and link/arc ids> specifying which nodes and connections are to be highlighted (optional)

See the Get CMap command below for the continuation of the interaction.

New CMap:  (Shaken ( CMap).  The Shaken system tells the system to open a window to edit a Concept Map.  This command also optionally passes a CMap name.  If such a name is passed, the CMap system then does an Get CMap to place this CMap in the window. 


Shaken ( CMap  over the control connection


Command name:
cmap.new


Parameters:
name=<cmap_name> (optional) to specify a concept map to initially fill the window


Response:  CMap ( Shaken via a GET command


Command:
cmap.new


Parameter:
<none>

Response:  Shaken ( CMap in response to GET command


Command:
cmap.new


Parameters:
<none>

If a concept map name was passed, the CMap software now executes a Get CMap command.

Get CMap:  (CMap ( Shaken)  The CMap application will pass the Concept Map name to Shaken which will return the full concept map (as a binary object) to the CMap system.   It is an error if the name does not correspond to a known concept map.  This command is for importing a map into an existing window (and so it may be added to existing structure already in that window). 

The CMap system will load the concept map and place it into the window (somewhere).  The CMap system may assign new unique ids (those known to the CMap software) to all the objects in the imported concept map.  This is necessary to avoid problems in case the same CMap is imported more than once in a particular Concept Map. 


CMap ( Shaken  via a GET command


Command name:
cmap.get


Parameters:
name=<cmap name> specifying what the name is.


Shaken ( CMap, in response to the GET command


Command name:
cmap.get


Parameters:
<none>


A binary file of MIME type application/octet-stream

Store CMap:  (CMap ( Shaken) The CMap application will send a concept name, a full concept map (as a binary object) and a simplified concept map (to be interpreted by Shaken).  Shaken will store the full CMap for later use by the CMap system.  It will also interpret and store the simplified concept map.


CMap ( Shaken via a POST command as a MULTIPART/MIXED MIME type


Command name:
cmap.store


Parameters:
name=<cmap name>

Part 1 of the multipart message is the binary  (i.e., Content-type: application/octet-stream) concept map. Currently this should be encoded as identity (i.e. as octets with no content-encoding specified).


Part 2 of the multipart message is the simplified concept map.  This is passed as type text/plain.  The only content-encoding accepted is identity.


Shaken ( CMap, in response to the POST command


Command name:
cmap.store


Parameters:
name=<cmap name>
Create CMap -- (CMap ( Shaken)  Only enabled for sessions logged in as knowledge engineers.   Shaken allows creating or overwriting of any concept or concept’s CMap this way.


CMap ( Shaken via a POST command as a MULTIPART/MIXED MIME type


Command name:
cmap.create


Parameters:
name=<cmap name>

Part 1 of the multipart message is the binary  (i.e., Content-type: application/octet-stream) concept map.  Currently this should be encoded as identity (i.e. as octets with no content-encoding specified).

Part 2 of the multipart message is the simplified concept map.  This is passed as type text/plain.  The only encoding accepted is identity.


Shaken ( CMap, in response to the POST command


Command name:
cmap.component


Parameters:
name=<cmap name>
Edit Commands

These commands are issued during editing of a Concept Map.  All of these are from CMap to Shaken.  All pass the simplified CMap to identify the nodes involved.  At this point in the project many of these will generate errors as we do not allow such editing.  If an error is generated by Shaken, the CMap system must undo the action indicated.  The purpose for these commands is so the Shaken system understands the current content of each Concept Map.

Merge nodes passes a set of unique node Ids and a unique node ID for the new node  These nodes are merged into a single node.   Shaken must check whether the nodes may be merged.  If no error occurs, Shaken passes back the new property/value pairs of the node.  Visually, the system will merge this set of nodes into a single node.  Some of the input unique node Ids may represent previously merged nodes.  The CMap software should remember the oldnodes and their properties so the command may be undone.


CMap ( Shaken via a POST command


Command name:
cmap.merge


Parameters: 
name=<cmap name>


oldnodes=<set of node ids>


The simplified concept map is passed as type text/plain.  The only encoding accepted is identity.


Shaken ( CMap in response to the POST command


Command name:
cmap.merge


Parameters:
properties=<node property/value pairs>

In case of error, the CMap software issues an error response, possibly with text to explain why the merge was prohibited.  The CMap software must not merge the nodes if an error response is returned.

Legal node value passes a unique node ID and property name (most often “type”) and the simplified concept map.  Shaken passes back a list of legal values for this node for that property.


CMap ( Shaken via a POST command


Command name:
cmap.node.value


Parameters:
node=<node id>


property=<property name>


name=<cmap name>

 The simplified map is passed.


Shaken ( CMap in response to the POST command


Command name:
cmap.node.value


Parameters:
legalvalues=<set of values>
Legal link value passes a unique link ID and a property name (most often “label”).  Shaken passes back a list of legal values.


CMap ( Shaken via a POST command


Command name:
cmap.link.value


Parameters:
link=<link id>


property=<property name>


name=<cmap name>

 The simplified map is passed.


Shaken ( CMap in response to the POST command


Command name:
cmap.link.value


Parameters:
legalvalues=<set of values>
Search Commands

This section covers the commands dealing with a user editing a CMap to specify a schema used for matching other concept maps.  This capability isn’t fully specified at this time.

Edit Search Schema passes a CMap name from Shaken to the CMap system for it to open a window with that CMap in it for a search schema to be edited.  The CMap system returns a window ID.

Return Search Schema is the command for the CMap system to pass the simplified CMap of a search schema back to Shaken for a search to be done. The window id indicates which search schema this is.

Resume Search Schema is the command for Shaken to tell CMap that the user intends to continue editing the search schema that was recently returned.  The argument of the window id indicates which search schema to resume.

Cancel Search Schema is the command for Shaken to tell CMap that it should discard the search schema.  Window ID indicates which search schema.

Abort Search Schema  is the command from CMap to Shaken that the user has aborted this search while editing it.  Window ID indicates which search schema.  Control is passed back to Shaken’s search window.

Session Commands

Startup session (CMap ( Shaken)  is issued by the CMap system with User and Password.  If Shaken accepts, a session id will be returned as per the normal interaction.  If it declines, an error will be issued with a string to be shown to the user.  Shaken will indicate whether the user has administrator (knowledge engineer) capabilities.  The session-id normally given with every command isn’t required with this command.


CMap ( Shaken via a GET command


Command name:
login


Parameters:
user=<user id>


password=<password>


This command does not need a session id parameter.  If one is given, it is ignored.


Shaken ( CMap in response to the GET command responds with a MULTIPART/MIXED-REPLACE MIME type


Command name:
login


Parameters:
privs=<y or n>

The MULTIPART/MIXED-REPLACE response allows the system to leave the response (“command”) channel open for future commands.  Each subsequent command from Shaken to CMap will be sent as a segment of this command.  When the session is terminated, a (possibly empty) final segment will be sent.  (MULTIPART/MIXED-REPLACE is the mechanism used for server-push, at least for Netscape Navigator.) 

The Shaken system may choose to issue an occasional AreYouThere command to determine whether the CMap client has been lost.

Terminate session – Either system can issue this command.  All information is discarded for the session.  If the CMap system receives this command, it will notify the user.


CMap ( Shaken via a GET command


Command name:
logout


Parameters:
<none>


Shaken ( CMap in response to the GET command


Command name:
logout


Parameters:
<none>

Or


Shaken ( CMap as a GET command over the command connection


Command name:
logout


Parameters:
<none>


CMap ( Shaken via a GET command


Command name:
logout


Parameters:
<none>


Shaken ( CMap in response to the GET command


Command name:
logout


Parameters:
<none>

Show Message – The Shaken system may cause a message to be shown on the CMap window.  For instance, this could warn of impending shutdown.


Shaken ( CMap as a GET command over the command connection


Command name:
message


Parameters:
text=<message>


CMap ( Shaken via a GET command


Command name:
message


Parameters:
<none>

Shaken ( CMap in response to the GET command


Command name:
message


Parameters:
<none>

Note that in this response has no text parameter and so is easily distinguished from the initial command.

Are You There – Either side initiates this message.  The other side responds with the session id.  If there is no response within 30 seconds or an error response, the sending side should issue a Terminate Session command.


CMap ( Shaken via a GET command


Command name:
areyouthere


Parameters:
<none>


Shaken ( CMap in response to the GET command


Command name:
areyouthere


Parameters:
<none>

Or


Shaken ( CMap as a GET command over the command connection


Command name:
areyouthere


Parameters:
<none>


CMap ( Shaken via a GET command


Command name:
areyouthere


Parameters:
<none>

Shaken ( CMap in response to the GET command


Command name:
areyouthere


Parameters:
<none>

Simplified CMap

The Shaken system must know the structure of the concept map if it is to respond to queries put to it by the CMap system.  In order to do this, the CMap system will need to pass some form of the Concept Map up to the Shaken system.  The binary form in which the CMap software saves its data is unsuitable as it contains extraneous data and is optimized for the CMap software’s use.

Instead, the CMap software will pass up a simplified form of the Concept Map.  This form may be considered a database and could be treated as such.  However, for our purposes, we will pass it as a Lisp s-expression that represents the structure of the Concept Map.

Data such as location of nodes and links are not of interest.  We are only interested in the nodes, the connections between the nodes, and the labels on each.

<simplified-CMap> = “(“ (<ws>) “CMAP”  <ws> <nodes> <ws>  <links> <ws>  <arcs>  (<ws>) “)”

<ws> = whitespace

<nodes> = “(“  (<ws>) “NODES”  {<ws> <node>}* (<ws>) “)”

<links> = “(“ (<ws>) “LINKS” { <ws> <link>}* (<ws>) “)”

<arcs> = “(“ (<ws>) “ARCS” {<ws> <arc>}* (<ws>) “)”

<node> = “(“ (<ws>) “NODE” {<ws><property-pair>}+ (<ws>) “)”

<link> = “(“ (<ws>) “LINK” {<ws><property-pair>}+ (<ws>) “)”

<arc> = “(“ (<ws>) “ARC” {<ws><property-pair>}+ (<ws>) “)”

<property-pair> = “(“ (<ws>) <property-name> <ws> <property-value> (<ws>) “)”

<property-value> = <identifier> | “(“ <identifier>* “)” |  <quoted-string>

<property-name> = <identifier>

<quoted-string> = ‘”’ <quoted-string-characters>* ‘”’

<quoted-string-characters> = <any character except quote or backslash> | ‘\”’ | ‘\\’

The property named ID is required on each node, link, and arc.  Its value will be a unique identifier within the graph and can be used to specify a particular node, link, or arc. 

The property named NAME is generally on each node and link.  Its value will be an identifier that will be the name visible that is associated with the node or link.

Nodes and Links have two properties named OUTARCS and INARCS.  Each of these has a value a (possibly empty) set of arc values.

ARCS have two properties named START and END, each of which has a value that is either a node or a link.  If START has a node value, then END must have a link value.  If START has a link value, then END must have a node value.

If an arc has a node or link as its START value, then that node or link must have the arc in its OUTARCS value set (and vice versa). If an arc has a node or link as its END value, then that node or link must have the arc in its INARCS value set (and vice versa).

So the simple graph of three nodes in Figure 1 might be represented by

(CMAP


(NODES
(NODE (ID N00001) (NAME Node1) (OUTARCS (A0001)) (INARCS ()))



(NODE (ID N00002) (NAME Node2) (OUTARCS ()) (INARCS (A0002)))



(NODE (ID N00003) (NAME Node3) (OUTARCS ()) (INARCS (A0003))) )


(LINKS
(LINK (ID L00001)
(NAME Link1) 




(INARCS (A0001)) 




(OUTARCS (A0002 A0003))))


(ARCS
(ARC (ID A0001) (START N00001) (END L00001))



(ARC (ID A0002) (START L00001) (END N00002))



(ARC (ID A0003) (START L00001) (END N00003))


)
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Figure 1:  Simple 3 node graph
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FIGURE 2: Communication between server and client processes












