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The Unity Data Object Model

Before getting too far into the inner workings of Unity it’s important to get an understanding of the basic Unity object model.  It’s difficult to grasp the administration structure, how calls flow through Unity and how various conversations work without understanding how all the objects that make up the Unity database hang together.  The terminology and objects discussed here will come up again often as we discuss administration topics, audio text applications and digital networking among other things.  It’s important to make sure you understand the relationships between all these objects moving forward or many of the topics covered later will not make sense.  This chapter assumes you have a fairly good understanding of the Unity web based system administration console (SA) and have a basic understanding of the objects you can create and use via the SA and how they work.

NOTE: This chapter covers the high level object model, a quick overview of the SQL tables in the Unity database is covered in the next section.  A more detailed look at the tables and columns the make up the SQL back end for Unity is covered later in the Administering Unity Programmatically chapter.

The place to start looking at the object model is by using the DOH Property Tester (DPT) tool.  In the early days of Unity development this utility was the only administration interface into Unity since the web based system administration console was one of the last items to be completed in the first production release.  It continues to ship with the product as a mechanism for support folks to get under the covers and look around for troubleshooting reasons.

While it’s possible to go directly to the SQL database Unity uses to store it’s information, using DPT is usually easier and faster since it groups everything into proper collections and allows you to easily jump around between related objects automatically.   We’ll cover the SQL tables themselves in broad terms, however to get down to the details on what each column in particular tables means and what it’s valid values are, you’ll want to get the latest version of the Cisco Unity Data Link Explorer (CUDLE) off the CiscoUnityTools.com web site.  This tool has a full data dictionary built into it that’s designed specifically to help folks wanting to drill down on these specifics quickly.  For now let’s walk through the objects collections and their relationships.  If you have a running version of Unity 3.0(1) or later handy, I highly encourage you to open DPT and explore as we go through this chapter.

You’ll find the DPT tool in the Tools Depot in Unity 3.1(3) or later or you can run it directly off the hard drive from the \Commserver\TechTools\DOHPropTest.exe.  You will be prompted for a password which can be ignored – the tool will open in read only mode without the password which is just fine for exploring.  
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Figure 1

Figure 1 shows the DPT interface when opened with the password (notice the set, delete, create and remove buttons are active.  They are disabled in read only mode).  The main collections of objects are on the far left column, the members of that collection are in the middle column and the properties of the selected object are in the far right column.  Fun fact: The “AVP_” prefix on all the property names stands for “Active Voice Property” which is what our company was called before joining Cisco.

While the back end storage scheme for Unity data has changed dramatically between the 2.x and 3.x lines, the basic object model for Unity has not changed significantly since 2.0 hit the streets circa 1998.  New properties have been added to objects and collections have been expanded to include more items and the like however if you fire up DPT on Unity 2.2, 2.3, 2.4, 3.0, 3.1 or  4.0, they will look remarkably similar to figure 1.

I’m going to briefly describe each of the primary objects in the system and discuss some of their more important properties.  A more complete list of each property, what it’s value means and which columns in which SQL tables contain which values and what their legal ranges are can be seen in the CUDLE data explorer tool on CiscoUnityTools.com mentioned earlier.

Applications

The applications object is not currently exposed in the Unity administration interface and isn’t used for anything.  Every object in the database, however, is associated with the one default application object in this collection by convention.  The original idea behind this was to use it as a way to group objects together into separate application groups for providing tenant services type applications, however work for this was never done.  Future versions of Unity may press this collection into service for tenanting applications.

Call Handlers  

Call handlers are the essential building blocks for constructing audio text applications within Unity and are the primary mechanism for routing calls around within Unity as well as sending callers to internal and external phones.  It is the call handler that plays custom recorded greetings to callers, responds to input from users and rings phones.  It is, in short, the most fundamentally important object in the system.

Each subscriber is associated with a call handler which is referred to as the “primary call handler” for that user.  If you look on the Unity SA and compare the call handler’s administration pages with the subscribers pages you will notice that a subscriber is an almost perfect superset of a call handler.  The only important limitation a primary call handler has that a stand alone call handler (referred to as an “application call handler”) does not is that the subscriber administration interface only allows one transfer rule to be enabled (the alternate).  An application call handler has 3 transfer rules (alternate, standard and off hours).  This limitation was imposed early on to simplify the subscriber administration phone conversation.  Subscribers can simply enable or disable transfers to their phones since dealing with lists of devices that can each be enabled/disabled via a phone interface can be somewhat daunting.  

In figure 1 the call handlers that have a prefix of “ch_” are primary call handlers that are associated with a subscriber that has the alias that matches the remainder of the call handler alias.  “ch_jsmith” is the primary call handler for the mail user with the alias “jsmith” for instance.  The “cht_test template” call handler seen in figure 1 is a primary call handler for a subscriber template.  Oddly, the two built in subscriber templates are associated with primary call handlers “ch_DefaltTemplate” and “ch_DefaultAdminTemplate”.  New templates you create will be prefaced with “cht_” however.  The call handlers that have no prefix are application call handlers and they appear in the Unity administration interface under the call handlers page.  The other call handlers listed in the collection do not appear on their own in the SA, their properties are exposed on the subscriber and the subscriber templates pages instead.

All call handlers also have 3 sub collections of objects for messaging rules (greetings), contact rules (transfers) and menu entries (user input rules).  If you click on any of these properties in DPT a pop up window will come up on top of the main DPT interface to show the objects in the collection.  Figure 2 shows the AVP_CONTACT_RULES collection.
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Figure 2

AVP_CONTACT_RULES

Contact rules are the internal term for what the Unity SA calls transfer rules.  There are three transfer rules on each call handler although, as noted above, primary call handlers associated with subscribers only use one: the alternate.  The values for most of these properties are exposed on the “Call Transfer” page for call handlers, subscribers and subscriber template pages in the SA.

In short a contact rule is designed to optionally allow you to ring a phone when a call is passed to that call handler.  By default, the first thing a call handler does when a call is passed into it is to process its contact rules and act on them.  We’ll cover this in much more detail in the Audio Text applications chapter later.

The three rules in the collection are “alternate”, “standard” and “off hours”.  Which rule is evaluated depends on which are enabled in the SA and what time of day it is.  If the alternate rule is active it is always the one evaluated, it over rides the other two in all cases.  If the off hours rule is enabled in the SA and the schedule the call handler is associated with indicates it’s after hours, it will be evaluated.  If neither the alternate or the off hours rules trigger, the standard rule is evaluated.  The standard rule can never be disabled in the SA and if it’s disabled programmatically or by fiddling directly with SQL or DTP callers can end up being sent to the “failsafe” conversation (“I’m sorry, I can’t talk to you now…”) and hung up on.  The standard rule is enabled to act as a “backstop” and prevent calls from falling through all three rules and into oblivion like that.

AVP_MENU_ENTRIES

The menu entries collection corresponds to the data visible on the “Caller Input” pages on the call handler and subscriber pages in the Unity SA.  A total of 12 objects are in this collection that represent the programmable actions for the 0-9, * and #  keys.

Each key can be setup to perform an action when pressed during the greeting for a call handler or subscriber.  You can opt to hang up the call, take a message, send the caller to a different handler, route the call to the subscriber sign in conversation and the like.  The values for the properties on the menu entry objects themselves can be looked up in the CUDLE tool on CiscoUnityTools.com as mentioned above. 

The same set of menu entries is active and will take action for any of the 5 greetings that can play for a handler.  This means you can’t have different key actions active during the day vs. after hours which can present difficulties in some audio text applications.  We’ll cover ways to work around this in the Audio Text Applications chapter later.

AVP_MESSAGING_RULES

The messaging rules correspond to the greetings on the call handler and subscriber pages in the SA.  You will see a total of 6 messaging rules in this collection, however the astute observer will note only 5 greetings are visible in the SA by default.  The “Error” greeting is hidden by default in the SA but can be exposed by making a registry edit available in the Advanced Settings tool.  You can also edit the Error greeting using the Bulk Edit Utility or the Audio Text Manager tool, both available in the Tools Depot or off the CiscoUnityTools.com web site.    The Error greeting is a special greeting that dictates what happens when a user attempts to dial an extension that does not exist in the system during a greeting.  This is hidden on the SA by default since we got so many calls and questions about how it worked in early versions and the need to customize it is reasonably rare in the field.

When a call is handed off to a call handler (either an application or a primary call handler associated with a subscriber) the transfer rules are processed first by default and then the call proceeds to the messaging rules if appropriate.  You can change this to skip the transfer rules entirely by sending the caller to the greetings entry point in the call handler directly, which we’ll discuss in the Audio Text applications chapter later. The schedule the handler is associated with and the source of the call and how it was routed to Unity determine how which greeting gets played.  The greetings are processed in the following order:

· Alternate.  If the alternate greeting is enabled, it will always play no matter what.  It over rides all other greetings when active.

· Internal.  If the internal greeting is enabled and the calling extension corresponds to a subscriber in the database, the internal greeting will play.  Notice the distinction here: this greeting plays if the calling number corresponds to a subscriber’s ID in the database, it has nothing to do with the actual origin of the call.  This is one folks stumble on fairly frequently in the field.

· Busy.  If the busy greeting is enabled and the forwarding reason is busy, this greeting will play.

· After Hours.  If the after hours greeting is active and the schedule associated with the call handler indicates it’s after hours, this greeting will play.

· Standard.  If none of the other greetings kick in, the standard greeting will always play.  It cannot be disabled in the SA and is always active.

· Error.  The Error greeting is always active and enabled by default and is the one that gets played only when a caller enters an extension that cannot be found in the database while another greeting for the call handler or subscriber is playing.  By default it tells the user “I’m sorry I did not hear that entry…” and routes the caller back to the opening greeting call handler created by setup.  This can cause headaches for folks trying to do simple tenant services type applications since there may be multiple opening greeting handlers for multiple incoming numbers.  Ways for dealing with basic tenant services type scenarios are covered in the Audio Text Applications chapter.

Aside from the sub collections noted above, a call handler has several important properties that link it to other objects in the system:

AVP_ADMINISTRATOR_OBJECT_ID

The Administrator Object ID corresponds to the “owner” property on the profile page of a call handler or an interview handler.  Anything that has the “Object ID” tag on it indicates a unique identifier for an object in a collection.  In most cases when you click on any AVP_xxx property that ends in “OBJECT_ID” in the DPT application you will get a pop up dialog similar to figure 3.  
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Figure 3

By clicking on the “Find” button DPT will automatically take you to the appropriate object collection and show you that object.  This is very handy for jumping around following various links off an object since the Object ID values themselves are not human readable in Unity 3.x.  In versions of Unity 2.4.x and earlier the Object ID values were LDAP strings that referenced the container and alias of the object which made it reasonably easy to figure out which one it was pointing at.  In 3.x and later they are GUID strings which would require tedious manual filtering to run down on your own.  The fine folks in the DOH group added this functionality to make our lives a bit easier.

The Administrator Object ID can point to either a mail user or a distribution list and is found on call handlers, public distribution lists, interview handlers and name lookup handlers.  While the Administrator Object ID value has been in the schema since day one it hasn’t been used for anything of significance until the release of Unity 4.0.  This value was originally intended to allow owners of objects to administer them over the phone and/or via the SA interface.  For instance the ability to record the greeting on a call handler over the phone would be limited to the owern(s) of that handler.  This was another one of those things that was originally slated to go in early on and the resources and time just never allowed us to get to it.  However, starting in Unity 4.0 if you are the mail user or are a member of the public distribution list noted as the administrator (or “owner” in the SA) for a call handler you are allowed to record the greetings for that handler over the phone.  This will make some folks happy in the field since the only other way to change the greeting over the phone is to use a “dummy” subscriber which, of course, uses a subscriber license.  Currently that’s the only use for this property, it is not possible to change properties on any other objects in the directory over the phone yet.   It should be noted that this value has no impact whatsoever for user’s access to objects via the web based SA interface. 

AVP_RECIPIENT_OBJECT_ID

The Recipient Object ID points to a mail user or a public distribution list object that will get messages left for a call handler or interview handler.  This is exposed on the SA on the “Messages” page for call handlers and subscribers.

In the case of a primary call handler associated with a subscriber, both the recipient and the administrator object Ids should both point to the mail user.  This is one of the checks the dbWalker application makes while crawling the Unity database.  If a primary call handler doesn’t have both these properties pointing to a mail user and the mail user doesn’t have the primary call handler object Id pointing back at the same handler, there’s a problem that needs to be cleaned up.  When a user creation action fails for whatever reason such a “cross linked” primary call handler can result.  This means a primary call handler is left in the database that’s pointing to the wrong subscriber for the owner and/or the recipient values.

The first thing Unity does when a call is sent to a call handler is to go fetch handles to both the recipient and the administrator objects.  If the recipient value cannot be found, the caller will go to the “fail safe” conversation even if no greetings on that call handler are configured to take a message.  This is where Unity sends calls it doesn’t know what to do with.  The caller hears “I’m sorry, I can’t talk to you now, please try your call again later” and Unity logs one or more errors in the application event log to help in diagnosing the situation.  It was decided to do this rather than risk the possibility of taking a message we couldn’t deliver.  If the owner value is not valid, in Unity 3.1(5) and earlier we used to also send the caller to the failsafe conversation, however in 4.0(1) and later this is no longer the case.  An error is logged however the call proceeds as normal.

If, for instance, you have a customer feedback call handler setup to leave a message for Bill and you delete Bill as a subscriber (or delete Bill’s mail account entirely) then that call handler has a “broken link” and will not work properly.  The dbWalker utility is designed to help quickly run down and help administrators fix such broken links but it’s important to understand that currently Unity does not dynamically “fix up” these types of links when objects are removed since it’s very difficult to do this only the fly.  For instance deciding what to do with broken owner and recipient links requires some sort of user feedback from the administrator.  

AVP_LOCATION_OBJECT_ID

The Location Object ID points to the location this call handler is associated with.  The location object is one of the items pushed into the directory and is replicated around to other Unity servers on the network so they can all “know” about one another automatically.  All objects in the Unity database are associated with a location object, but only special types of subscribers can be associated with anything other than the default location object created by the Unity setup.  Eventually this design will allow for full tenant applications in Unity by allowing entire groups of objects (call handlers, interview handlers, subscribers, directory handlers, COS objects etc…) to be associated with different locations on the same Unity server.  Currently, however, there’s only one “primary” location object per Unity box.

Additional location objects can be created for various networking schemes using AMIS, SMTP, the Cisco Unity Bridge and VPIM transport mechanisms to other Unity servers and/or other foreign voice mail systems.  This is covered in detail in the Networking chapter later.

The Location object also serves an important roll for identifying other Unity servers on the network and finding out which Unity server a subscriber in the directory is associated with.  When you install a Unity server onto your network the setup creates a uniquely named primary location object which is also replicated into the directory.  All Unity servers in the directory, then, can identify one another via information in these location objects and their subscribers also in the directory.  The details of how this works are covered in the Unity Networking chapter later.  An example showing how to find and attach to a remote Unity server’s database to update the properties on a subscriber found in the directory will also be covered in the Administering Unity Programmatically chapter.

AVP_AFTER_MESSAGE_ACTION, AVP_AFTERMESSAGE_CONVERSATION, AVP_AFTER_MESSAGE_OBJECT_ID

These three properties work together to define where a caller is sent after leaving a message for a call handler or subscriber.  This values for these are exposed on the “Messages” page for call handlers and subscribers under the “after message action” section in the SA.

You’ll see a very similar trilogy of properties for action, conversation, destination object ID in the messaging rules and menu entry collections and other places as well.  They all work in much the same way.  The Action determines if a call is to be hung up or sent to another object.  The conversation indicates which type of object and how it’s to be used if the action is set to send the caller to another object.  The destination object ID indicates which object will handle the call.  

For instance if the after message action in the SA were setup to go to the greeting for the Operator Call handler, the AVP_AFTER_MESSAGE_ACTION would be 2, the AVP_AFTER_MESSAGE_CONVERSATION would be “phGreeting” and the AFTER_MESSAGE_OBJECT_ID would be the CallHandlerObjectID column for the operator call handler object in the call handlers collection.  If you use the CUDLE tool to view these columns in their respective tables it will indicate which actions and conversation names are legal for that particular instance.

Fun Fact: The conversation “phGreeting” actually stands for “Phone Handler Greeting”.  Early in the development of Unity we were calling things phone handlers until it dawned on us that we weren’t handling phones, we were handling calls.  In the user interface things were renamed to call handlers but the underlying conversation code was already in place with the “ph” prefix and remains there today.

AVP_SCHEDULE_OBJECT_NAME

Schedules do not appear in the DOH Property Tester tool but call handlers have an AVP_SCHEDULE_OBJECT_NAME reference.  This schedule defines what times of the day are considered “standard” and what times are considered “off hours” in 30 minute increments for each of the 7 days of the week.  This is used to determine which greeting and transfer rules are triggered for the call handler when processing calls.  In Unity 3.1(3) and later schedule definitions appear in the Schedule table in the UnityDB database in SQL.  For versions of Unity prior to that they appear as separate keys in the registry under:

HKLM\Software\Active Voice\Schedule

The unique identifier for schedules in all versions is simply their name (i.e. “Day Shift”) which means the schedule names themselves must be unique.  You define different schedules in the SA on the “Schedules” page.  There’s no practical limit to the number of schedules you can create.

COS Objects

The Class of Service object is used to dictate which features a subscriber has access to over the phone, which administration functions they are allowed to perform via the web administration interface, if any, and which numbers they are allowed to dial.  This is how licensing and administration restrictions are enforced and how dialing restrictions are imposed throughout the system.  Every subscriber is associated with one and only one COS object which is set on the profile page for subscribers in the Unity SA.  No other objects are associated with COS objects other than subscribers.

When you delete a class of service object via the SA interface, it does provide you with a mechanism for replacing references to the deleted COS object with a link to a valid one instead of leaving the link broken as is the case with most other objects you can remove via the SA.  If you break this link by editing SQL or DPT directly you will cause many problems in the phone conversation and administration end of things.  This is another check made by the dbWalker application covered in chapter XXX.

The COS object contains no sub collections however it does include links to 3 external objects that are of interest.  The AVP_FAX_RESTRICTION_OBJECT_ID, AVP_OUTCALL_RESTRICTION_OBJECT_ID and AVP_XFER_RESTRICTION_OBJECT_ID all point to objects found under the restriction tables collection.  The restriction tables limit which numbers can be entered into the fax delivery number, transfer number and out dial delivery numbers respectively.  It’s important to note that these restrictions are enforced at the time they are changed, not at the time they are dialed.  This was done such that administrators could change delivery/transfer/fax numbers for subscribers using their own COS privileges.  Once a number is accepted into a field, Unity will always dial it no questions asked.

There are a number of properties on the COS object that are not used by Unity.  Most of the administration access properties (i.e. AVP_ACCESS_CALL_HANDLER_CUD) end in _CUD and _RO which was originally going to be to provide Read Only and Change/Update/Delete rights on a per access flag basis.  This was never implemented and only the _CUD flags actually have any affect.  You’ll notice the COS objects created by setup may have the _RO flags set to “1” but any COS you create yourself will never change any of those values from “0” no matter what you do in the SA.

In Unity 3.1 a more granular SA access scheme was added to the COS object.  Access to subscribers, public distribution lists and the COS administration pages in the SA were expanded to include read, edit, add and delete flags for each.  This allows customers to have more specific limitations for these areas for helpdesk type applications where full administration access is not desired.   You’ll see these as sets of 4 flags for each of those objects (i.e. AVP_PDL_ADD_ACCESS,  AVP_PDL_DELETE_ACCESS, AVP_PDL_MODIFY_ACCESS and AVP_PDL_READ_ACCESS).  Earlier versions of Unity will not contain these properties.

Distribution Lists

Public Distribution Lists are unique in the Unity object model in that they are shared objects across all Unity servers in a directory and are also used by Exchange/Domino clients as well.  No other objects in the scheme are shared across multiple systems like this.  While a subscriber, for instance, is a mail user in Exchange/Domino it can only be a Unity subscriber in one Unity system.  Attempting to import that same subscriber into another Unity server will fail.  Public Distribution Lists in Unity are actually just regular old distribution lists in Exchange or Domino.  When you “import” a distribution lists via the SA it simply writes a few properties through to the list object that indicate to Unity that it’s a distribution list that we know about.  The properties we write through to are covered in the Architecture Overview chapter.  If you have configured Unity to be able to create new distribution lists via the SA, when you add a new list it will show up in Exchange 5.5/AD/Domino as a normal distribution list.  There’s nothing special or proprietary about these lists.  In DPT you will only see distribution lists in this collection that have been “imported” into Unity using the SA.

A public distribution list is only available for addressing over the phone directly if it has an extension number and/or a voice name recorded on it.  However, you can “import” a distribution list and make it the recipient of a call handler’s messages, for instance, as a way to get messages to a group of users without having them address the distribution list by name or by ID.  This is also a way to let unidentified callers leave messages for groups of users.  It is not necessary to associate an extension with a distribution list or record a voice name for it to use it in this way.

Up through Unity 4.0 any properties changed on a distribution list via the SA simply writes through to the distribution list object itself in the directory.  For instance if you have 2 Unity servers using the same public distribution list in AD and an administrator changes the extension number on it via the SA, this change will also happen on the other Unity server.  This can cause problems in large organizations where some distribution lists will be shared across numerous Unity servers.  Unity will eventually move to a model where each Unity server can dictate it’s own values for extension and voice names on each distribution list instead of having to share those values.

The public distribution list object has one sub collection, AVP_MEMBERS, that contains a list of all the top level mail users and distribution lists contained in the public DL, it does not provide a full, flattened list of all members of all sub lists (and sub-sub lists and so on) contained in the distribution list.  DOHPropTest does not show the new “scope” distribution lists that do have tables that include all members of all sub lists contained within them.  This is discussed in more detail in the Audio Text Applications chapter later.

NOTE: When Unity sends a message to a public distribution list, it simply addresses the message to the DL itself and lets Exchange or Domino “flatten” the list of addresses for us.  We do not populate the “to” line with the members of the DL on our own.  It’s much faster and easier to let the messaging back end handle it for us.
FaxLibrary Handlers

FaxLibarary Handlers are not used in Unity at this point.  Early on we intended to implement the ability to have large collections of faxes bundled into “libraries” that callers could browse over the phone and have sent to their fax machines.  For instance a library of specifications for various hardware platforms could be on file and customers could call in and select the document(s) they wanted from the library by ID or document name instead of having to call a support person to have them fax the document to them.

At this point I’m uncertain when or if this feature will ever be implemented.

FaxMail Handler

Along with FaxLibrary handlers, the FaxMail handler has not been implemented in Unity.

A FaxMail handler was envisioned as a mechanism to dynamically switch from voice to fax services within Unity for handling “one number fax” functionality.  For instance if a call came into a subscriber’s mailbox and CNG tone was detected, the call would be routed to the fax mail handler for that user which would accept the fax and make sure it got delivered to their mailbox.

This feature depends, among other things, on dynamic CNG tone detection capabilities and the ability to switch from voice services to fax on the fly.  A number of items external to Unity need to change to make this a reality so, again, I’m uncertain when or if this feature will be implemented.

Interview Handlers

Interview handlers are a special type of call handler that has very specific and limited functionality.  This is, as they say, a one trick pony.  You can configure an interview handler to ask a series of questions and get answers for each.  It appends all the answers, separated by beeps, and sends the resulting message to the selected recipient which can be either a single subscriber or a public distribution list.

An interview handler has no greetings collection, no transfer capabilities no user input abilities or anything else.  It’s sole purpose in life is to ask callers a series of questions and collect the answers.  These are typically used for support type applications where it’s important that the caller leaves their name, number, version number, customer ID etc… when requesting a callback.

While the interviewers have fewer properties than call handlers, you’ll notice most of the properties on interview handlers are also seen on call handlers.  These properties serve the same purpose for interviewers as they do for call handlers.  For instance the administrator and recipient object ID values and the after message action/conversation/destination object Id work the same as they do on call handlers.  The one item in the property collection for interviewers that you wont find on call handlers, however, is the AVP_QUESTIONS sub collection.  This is the list of questions you can add to the interviewer, up to 20 total.  The questions are played in the order of the alias names (1-20) even though DOHPropTest doesn’t display them in order – it sorts them alphabetically instead.

Locations

All objects in the Unity database are associated with a location object, but only special types of subscribers can be associated with anything other than the default location object created by the Unity setup.  Eventually this design will allow for full tenant applications in Unity by allowing entire groups of objects (call handlers, interview handlers, subscribers, directory handlers, COS objects etc…) to be associated with different location on the same Unity server.  Currently, however, there’s only one “primary” location object per Unity box which is created by setup.

Additional location objects can be created for various networking schemes using AMIS, SMTP, the Cisco Unity Bridge and VPIM transport mechanisms to other Unity servers and/or other foreign voice mail systems.  This is covered in detail in the Voice Mail Interoperability chapter later.

The Location object also serves an important roll for identifying other Unity servers on the network and finding out which Unity server a subscriber in the directory is associated with.  When you install a Unity server onto your network the setup creates a uniquely named primary location object which is also replicated into the directory.  All Unity servers in the directory, then, can identify one another via information in these location objects and their subscribers also in the directory.  The details of how this works are covered in the Unity Networking chapter later.  An example showing how to find and attach to a remote Unity server’s database to update the properties on a subscriber found in the directory will also be covered in the Administering Unity Programmatically chapter.

Mail Users

The mail users collection includes all the subscribers on the local Unity server.  As noted in the About Unified Messaging chapter earlier subscribers in Unity are simply regular mail users in Exchange or Domino that have some additional properties written through to them in the directory.  The Directory and Messaging section covers the details of which properties are added to the directory schema for mail users.

There are several “types” of subscribers are contained in the mail users collection, the value for the AVP_SUBSCRIBER_TYPE will dictate which one you’re looking at. The basic distinction is between a “full” or “regular” subscriber (type 1 for Exchange or type 3 for Domino) and an Internet Subscriber (type 2, 4, 6, 8).  Refer to the CUDLE application’s data dictionary for a full accounting of the subscriber type meanings.  A regular subscriber is built on top of a full mail user in Exchange/Domino and has a mail store, can call in to check messages and all the things you’d expect a voice mail subscriber to be able to do.  An Internet Subscriber is basically a routing mechanism for getting messages to a remote store via STMP, AMIS, OctelNet or VPIM transport mechanisms.  These subscribers appear to callers as any other subscriber but they do not have a message store associated with them and, as such, you cannot call into Unity and sign in as an internet subscriber.  The various subscriber types are covered in more detail in the Unity Networking chapter later.

The Mail User object contains four sub collections for notification rules and devices, MWI devices and private distribution lists.

AVP_NOTIFICATION_DEVICE

The notification device collection contains all the definitions for the devices that Unity can use to notify subscribers they have messages of a specific type and urgency.  In Unity 4.0 these include 13 devices for phones, text pagers (email addresses) and DTMF pagers that a subscriber can configure to contact them based on a simple set of rules.  Information about the devices shows up for subscribers in the SA on the “Message Notification” page.

The notification device object indicates the numbers to be dialed, what to dial (if anything) after connecting, how many times to retry if the number is RNA/Busy and the like.  It works in conjuction with the AVP_NOTIFICATON_RULES collection below.

NOTE: Earlier versions of Unity will have fewer notification objects.  Additional notification devices were added in versions 2.3.6, 2.4.5 and 3.1.  And, since I get asked this a lot, it’s not possible to simply add new objects into this collection to increase the number of delivery devices in Unity.  The notifier component that actually triggers the delivery action references these objects by alias and it wont simply use any object it finds in the collection.

AVP_NOTIFICATION_RULE

The notification rule collection contains the same 13 object aliases that the notification device collection does.  The rules collection defines the types of messages the device should trigger on (i.e. urgent voice messages), what schedule the notification device should use (i.e. so you don’t get paged at 3am), what to do if the device fails to connect, how many times to trigger the device and the like.  The notification rules and the notification devices collection together contain all the settings you see on the “message notification” page for subscribers in the SA.

The reason the rule and the device information is stored separately is because originally the idea was that folks may want to have the same device, say a cell phone, that would have multiple sets of rules and schedules associated with it.  This concept, however, proved to be more confusing that helpful and the idea was dropped but the work to merge the tables into one was never done.

AVP_NOTIFICAITON_MWI

The notification MWI collection contains information about activating message waiting indicators when a voice mail message arrives for a subscriber.  Normally this collection contains one object named “MWI-1” which is the default MWI extension found on the “Messages” page for subscribers in the SA.  However you can add up to 10 alternate MWI strings for a single subscriber which show up as additional items in this collection.  When a voice message arrives for a subscriber all active MWI objects for that user will have their lamp activated.  This can be useful for phone systems that support multiple message waiting lamps per phone or for doing simple shared mailbox scenarios.

I get asked quite a bit if you can turn MWIs on for other types of messages other than voice mail messages.  No, this can’t be done.  The Notifier component that triggers the dialouts is hard coded to look specifically for messages in the inbox that are considered voice mails for triggering the MWI devices.

Unity can simultaneously support lighting lamps on multiple switches using multiple methods such as dialing DTMF codes on analog lines and sending serial packets across RS-232 connections.  See the Integration chapter for more details on how that’s configured.

AVP_PERSONAL_DLS

The personal distribution list collection contains up to 20 lists of objects for each subscriber that can be used to address messages to groups of subscribers or public distribution lists.  Private lists are visible only to the subscriber they belong to, they cannot be shared across users and do not appear in the directory for Exchange or Domino.  The personal DLs can contain references to subscribers or public distribution lists, but not other private distribution lists.

In Unity 3.x and later each private list can contain any number of mail users and public distribution list references.  In versions prior to that each private had a limited number of entries allowed since they had to be crammed into existing fields in the Exchange 5.5 schema.  

By default the personal DLs collection is empty for new subscribers.  Users can create/edit personal distribution lists via the SA or the personal assistant web interface

The Mail User object has several important references to other external objects:

AVP_CALL_HANDLER_OBJECT_ID

This references an object in the call handler collection which is the “primary call handler” for this subscriber.  As noted above, the call handler controls greetings rules, transfer rules and user input mappings that are exposed on the Subscriber pages in the SA.

AVP_COS_OBJECT_ID

This references which class of service object the subscriber is associated with.  As noted above this dictates which features the user has access to, what numbers they are allowed to dial and what access, if any, they have to the web based administration consoles.

AVP_LOCATION_OBJECT_ID

This points to the location object the mail user is associated with.  As noted above for normal subscribers this is not editable and points to the primary call handler created by the Unity setup.  For internet subscribers this value can point to other location objects used to connect to remote voice mail systems using AMIS, OctelNet, VPIM or SMTP transport mechanisms.  This is covered in the Unity Networking chapter later.

ALTERNATE EXTENSIONS

The keen observer may have noticed one very big hole in the mail user’s collection: what about alternate extensions?  If you add additional extensions for a subscriber in the SA (Unity allows for up to 10 of these) and then go looking in DPT for where those extensions show up, you wont find them.  All alternate extensions are written to the DTMFAccessID table in the UnityDB database in SQL.  This table, in fact, will hold all information about all extensions for call handlers, subscribers, interviewers, public distribution lists, location objects and name lookup handlers in Unity database.   DOHPropTest was not updated to pull out information from this table as a sub collection on the mail user and call handlers objects.  We’ll cover how to deal with alternate extensions and check for ID uniqueness using this table in the Administering Unity programmatically chapter later.

Mail User Templates

Mail users templates are very similar to mail users with just a few exceptions.  The mail user templates are used to define a set of default data that is copied onto a new mail user when they are created or imported.  By default there is a “Default Subscribers” and a “Default Administrators” mail user template created by the Unity setup.  You can add additional templates from the Subscriber Template page in the SA.  As noted above, mail user templates are associated with a primary call handler just like mail users are.  New templates created after setup get a call handler that has a prefix of “CHT_” for an alias as opposed to a prefix of “CH_” for mail users.

The primary differences between mail users templates and mail users is that templates do not have properties that must be defined on a “per user” basis which include extensions, alternate extensions and private distribution lists.  The subscriber template includes a few properties that are not found on the normal mail user.

· The AVP_ADD_TO_DLS is a collection of public distribution lists that a new subscriber is added to when created or imported using this template.  While it’s a collection DPT does not pop up the usual collection dialog it does for most other collections in the system.  Public Distribution Lists are simply referenced in a table at the bottom by their object id.

· AVP_DEFAULT_PW_XXX.  There’s a set of 4 properties that dictate default TUI (telephone user interface) and NT passwords.  The phone password defaults are applied to all new or imported users.  The NT passwords are used only when creating a new user in the directory, imported users do not use this value.

It’s important to note that changes made to the subscriber templates only affect new users created after that change.  This question comes up in the field from time to time.  Changes made to a COS object affect those users associated with that COS immediately since mail users reference that COS object directly via the AVP_COS_OBJECT_ID property noted above.  Values in the mail user template, however, are simply copied over when the user is created.  There is no reference back to the template used to create a new user.

Name Lookup Handlers

The Name Lookup Handler corresponds to the “Directory Handler” page in the SA.  This is the object that handles outside callers searching for subscribers by spelling their name in the case where they don’t know the user’s extension number.  In versions prior to Unity 4.0 there was only one system wide name lookup handler per Unity install.  In 4.0 and later there are multiple name lookup handlers possible and each can be configured to allow callers to search a different groups of users across the directory.

The name lookup handler in 4.0 has a couple of properties added to handle the new search scope options.  The AVP_SEARCH_SCOPE and AVP_SEARCH_SCOPE_OBJECT_ID values work together to determine which subscribers the caller’s spelled name search includes for this particular name lookup handler.  You can refer to the CUDLE application to get details on what values in these two fields mean.
The Name Lookup handler has the usual links to external objects that include the location object ID, administrator object ID (not used for anything yet) and the application object ID (also not used) that show up on other objects in the system.  However there are three important links to external objects in the name lookup handler you should notice:

AVP_EXIT_OBJECT_ID, AVP_EXIT_ACTION, AVP_EXIT_CONVERSATION

These three properties work together to determine what Unity does with a call when they exit the name lookup handler by pressing * (the exit key).  Obviously if a user selects a subscriber by name, Unity sends the caller to that mail user.  However if they “back out” by hitting * that’s considered an exit action and the values for these three properties determine what Unity does with the call.  You have the option of hanging up on the call, sending the caller to another object, sending them to a specific conversation such as the subscriber sign in conversation and the like.  By default it sends the caller back to the “opening greeting” call handler created by the Unity setup.  This value can be adjusted on the Caller Input page of the directory handler section of the SA.

There are two other “exit” action property sets for no selection and zero key events in this table.  For the 4.0(1) release, however, the other two sets of actions are not used, all exit actions from the directory handler follow the instructions contained in the AVP_EXIT_XXX values.  In future versions of Unity these may all be individually adjustable but at the time of this writing there are no concrete plans along those lines.

NOTE: The details for what these property values are and what they mean is covered in the CUDLE application’s data dictionary capabilities. 

AVP_NO_SELECTION_OBJECT_ID, AVP_NO_SELECTION_ACTION, AVP_NO_SELECTION_CONVERSATION

These three properties work together to determine what Unity does with a call when they fail to spell the name of a user they are looking for and simply wait on the line.  By default it sends the caller to the “say goodbye” call handler created by the Unity setup.

This value is not exposed on the directory handler page in the SA and it is not used.  The no selection action follow the AVP_EXIT_xxx values above.

AVP_ZERO_OBJECT_ID, AVP_ZERO_ACTION, AVP_ZERO_CONVERSATION

These three properties work together to determine what Unity does with a call when they press 0 instead of spelling the name of a subscriber in the system.  By default it sends the caller to the “operator” call handler created by the Unity setup.

This value is not exposed on the directory handler page in the SA and it is not used.  The zero action follow the AVP_EXIT_xxx values above.

Primary Domain Accounts

This collection isn’t really part of the Unity object model.  It shows all the accounts Unity sees in the directory regardless of if they’re tagged as a subscriber or not.  This is useful for some troubleshooting scenarios.

Primary Domain Groups

Similar to the domain accounts collection, this is not part of the Unity object model.  It shows all the groups defined in the directory.  These objects are not referenced directly by objects in the Unity database, this collection is here for troubleshooting purposes.

PW Policies

The password policy object determines how phone passwords are treated by the Unity conversation.  Administrators can dictate the passwords expire after a specified period of days, must be of a certain minimum length, how long users are locked out if they exceed the max number of PW retries etc… The values for this show up on the Account Policy page in the SA.

Currently there’s only one password policy defined for the entire Unity server so this collection will never contain more than the one object created by the Unity setup.  Down the road, however, there will likely be multiple policies to handle multiple tenant type configurations.

Restriction Tables

The restriction tables are referenced by the COS objects noted above.  These objects are used to determine which numbers a subscriber is allowed to delivery messages to, transfer callers to or deliver faxes to.  The Unity setup program creates three restriction tables by default: “DefaultFax”, “DefaultOutdial” and “DefaultTransfer”.  All three of these restriction tables are all configured to limit long distance and international numbers in the North American dialing plan.

As noted above, restriction table rules are applied at the time the number is set, NOT when the number is dialed.  The user making the change to the number in question uses the restriction tables associated with their Class of Service to determine if they can set a number to a particular string.

AVP_NUMBER_PATTERNS

This collection contains a series of “masks” which can be configured to allow or disallow a number to be entered into a particular field in the SA or over the phone.  The strings consist of numbers, “?”, and “*” symbols used to match any single digit or string of digits respectively.  The masks are evaluated from the top of the collection down until a match for the number is found using the AVP_INDEX value to sort by.  Only the first match encountered is evaluated.  The “AVP_BLOCKED” property on the number pattern determines if a number match indicates it’s allowed or if it’s disallowed.

The restriction table can contain as many number patterns as you like, however as noted above the rules are evaluated from the top down until a match is made and then it stops.

Trusted Domains

The trusted domains collection is not part of the Unity object model, it’s there to show all the domains visible to the Unity server for troubleshooting purposes.

Data Storage

With a basic understanding of how the objects in the Unity system relate to one another, the next obvious question to ask is where is all the configuration information actually stored on the system?  There’s four different areas configuration data is located for Unity, we’ll cover the important items in each area.

SQL

The majority of the Unity related information is stored in the SQL database which runs locally on each Unity server.  When conversations in the telephone interface or the SA/PCA pull up information about users, call handlers, interviewers etc… they are, for the most part, pulling this from the SQL database.  As of the Unity 4.0 release most of the clients getting at this data are still going through the abstracted DOH (Data Object Hierarchy) interface that’s been around since Unity 1.0 to get at this data rather than going directly to SQL.  The DOH interface was necessary when the data was strung out in the Exchange 5.5 directory and getting at it required complex and error prone LDAP queries.  Now that Unity has transitioned to SQL as the primary backend, this abstracted (and slow and somewhat cumbersome) interface is no longer necessary.  

Moving forward with releases after Unity 4.0, the DOH interface will be retired and eventually no longer supported at all.  Some folks may be somewhat familiar with the AvXML interface which allows for limited remote access to DOH information via an XML interface.  This is built on top of the DOH and, as such, will also be going away which is one of the reasons I don’t discuss this option in the Administering Unity Programmatically chapter.  Other interfaces into the Unity database such as new XLM and SOAP options or possibly web services mechanisms will come on line, however at the moment the only viable alternative to the DOH is going directly to the SQL database itself.  The Customer Applications Team (CAT) within the ECSBU is using exclusively SQL to generate all new tools and utilities that ship with Unity which can be found on the http://www.CiscoUnityTools.com web site or the CCO utilities page.  The details of doing basic administrative functions using SQL directly are covered later in the Administering Unity Programmatically chapter.  For now we’ll just cover the high level functions of each of the tables in SQL.  You’ll want to have read the data object model covered earlier in this chapter first to get the most out of this section.  It would also be a good idea to get the Cisco Unity Data Link Explorer (CUDLE) application in front of you since many of the details of what specific columns are used for and what valid data can be contained in them is held in it’s data dictionary tables.

A quick word about tables versus views.  A “view” in SQL is a way to provide an interface into the database which allows you to change the actual structure of the tables in subsequent versions without breaking clients that have written queries against the view.  In Unity 4.0 each of the tables will have a corresponding view, however initially many of them will simply be a straight mapping of columns from their corresponding table.  As Unity moves forward the database will be reorganized to make it more efficient and fast.  As data moves around between tables or tables are collapsed into each other and the like, any client writing directly to the tables themselves will have to update their applications each time a new release of Unity hits the streets.  Not ideal.  The views, however, can help prevent this by providing logic underneath to get the data from it’s new location such that clients are none the wiser to the back end shenanigans going on under the covers.  As a rule folks interested in writing applications to interact with the Unity database should use views when querying data and stored procedures when writing information into the database.  When opening a connection to a database in SQL you access views in the same way you would a table.  All the views for Unity tables are named with a ‘vw_’ prefix and for the 4.0 release correspond more or less one for one to the tables we’ll cover here.  More on this in the Administering Unity Programmatically chapter later. 

NOTE: In each database there are a number of tables that are all in lower case and start with “sys” such as “syscolumns” and “syscomments”.  These are present in every SQL database and are used by the system.  They are not relevant to the inner workings of Unity and wont be covered here.
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AccountLockout.  These first three “Account…” tables are used for the new authentication model being used for the Unity 4.0 release.  These dictate the desktop login authentication behavior for the clients.  The values in these tables are exposed on the SA administration console on the Authentication page.  See section XXX for more about the new authentication model for 4.x.

AccountLockoutPolicy.  See AccountLockout.

AccountLogoinPolicy.  See AccountLockout.

ADMonitorDirObjsList.  This is a “scratch pad” database used by the active directory monitor.  It’s basically a list of GUIDs for objects in the directory it’s interested in at any given time.  See the Unity Architecture chapter for more on what the directory monitor component does.

ADMonitorDistributionListMember.  This table, along with the ADMonitorScopeDistributionList, ADMonitorScopeDistributionListMember, ADMonitorScopeDistributionListPendingChanges are all used as a “scratch pad” tables for the Active Directory monitor to use when pulling in distribution list members from the directory.  There are three sets of such scratch pad tables for use when the system is connected to Active Directory (Exchange 2000), Exchange 5.5 or Domino.  

None of these 12 “scratch pad” tables contains static information that’s of interest, data in here eventually ends up in one of the four general distribution list tables listed below.  There are two types of distribution lists stored in the database: System and Scope.  A system distribution list is a public distribution list that has been imported into Unity and optionally assigned a voice name and/or extension number.  This distribution list is updated in the directory with Unity specific information (see the schema extensions made to distribution lists in the directory section of this chapter).  These distribution lists are used for addressing messages or as a recipient and/ore administrators for handlers in Unity.  Scope lists, on the other hand, can be any public distribution list in the system, even those that have not been imported into Unity.  These are used only for limiting user searches for the directory handlers starting in Unity 4.0.  A public distribution list can be both a system distribution list and a scope distribution list and will appear in both tables.

The following four tables contain all the relevant information Unity knows about distribution lists in the system, regardless of which back end it’s hooked up to.

· DistributionList.  This table contains all the public distribution lists that have been imported into Unity.  These are the distribution lists that can be addressed by subscribers over the phone by name or ID (if assigned) and can be set as the administrator or recipient of a handler.  Yes, this table really should be called “SystemDList” but since this existed before the concept of a ScopeDList came into existence it’s not.

· SystemDListMember.  This table contains all the members of all the distribution lists in the DistributionList table.  You find all the members of a specific distribution list by filtering this table’s ParentObjectID column against the SystemDListObjectID column in the DistributionList table.  You can also filter against the ParentAlias field but since strictly speaking the alias is not guaranteed to be unique and the ObjectID is, this is not a good practice.  A member of this list can be a mail user OR a distribution list.

· ScopeDList.  This table contains all the public distribution lists that are being used to as subscriber lists for directory handlers in Unity.  These public distribution lists don’t have voice names or extensions added to them and Unity doesn’t update any extended attributes on it.  The big difference here, though, is that the list of members for the scope distribution lists is “flattened”.  In other words if a distribution list contains other distribution lists Unity will recursively traverse the entire tree of lists and get all mail users in the list out.  The SystemDList members, on the other hand, include only the top level members.  In other words distribution lists included in the system distribution list are simply referenced in the SystemDListMember table and users in that list (and sub lists) are not explicitly referenced.

· ScopeDListMember.  This table contains all the members of all the ScopeDList objects.  Members of this table can only include mail users since, as noted above, Unity recursively traverses the list and all sub lists to pull out all users.  This is done so the directory handler conversation can quickly do name lookups across all users in the list.  To find all members of a specific scope distribution list you need to filter this table by it’s ParentObjectID column with the ScopeDListObjectID column in the ScopeDList table.

Be aware that Unity is monitoring the directory for changes to the distribution lists setup as “scope” lists.  If changes are made to a distribution list in the directory, it may take a while to replicate around the directory to where Unity “sees” the change and pulls it into the ScopeDListMember table.

ADMonitorScopeDistributionList.  See ADMonitorDistributionListMember.
ADMonitorScopeDistributionListMember.  See ADMonitorDistributionListMember.
ADMonitorScopeDistributionListPendingChanges.  See ADMonitorDistributionListMember.
Application.  Currently the application database will only contain one row which doesn’t contain any data of interest just yet.  The “applications” collection in DOHPropTest simply shows this row.  As noted in the object hierarchy section above, however, this table may get pressed into service when tenant services features are added to Unity down the road.

AuthenticationProvider.  This table contains a list of all the authentication providers Unity supports for authenticating desktop users connecting to the SA and PCA web administration consoles.  This concept is new to 4.0, earlier versions of Unity supported only NTLM authentication for clients.  See section XXX for more on the new authentication schemes supported by 4.x.

CallHandler.  All call handlers in the system are stored in this table.  This includes primary call handlers for subscribers and templates.  The CallHandlers collection in DOHPropTest is simply a list of the rows found in this table.  Sub collections such as contact rules, messaging rules and user input rules are stored in separate tables (below).  DOHPropTest does queries in those tables to populate those sub collections when you click on them.  To find all the information for a specific call handler in this table you need to:

· Find the administrator (or “owner”) of the call handler by following the AdministratorObjectID value which could reference a row in the Subscriber table or the DistributionList table.  The AdministratorObjectIDType column will tell you which to look for.

· Find the message recipient for the call handler by following the RecipientObjectID value which could reference a row in the Subscriber table or the DistributionList table.  The RecipientObjectIDType column will tell you which.

· Get it’s transfer rules.  To do this, filter the ContactRule table’s ParentObjectID column against the CallHandler’s CallHandlerObjectID column.  

· Get its user input key mappings.  To do this, tilter the MenuEntry table’s ParentObjectID column against the CallHandlerObjectID column.

· Get the greetings for the handler.  To do this, filter the MessagingRule table’s ParentObjectID column against the CallHandlerObjectID.

· Get the schedule associated with the handler.  To do this, find the Schedule row that has a DisplayName value that matches the call handlers ScheduleObjectName column.

Well walk through an example in the Administering Unity Programmatically chapter that pulls most of the top level data for a subscriber out.  This will include the call handler as well, of course, since the subscriber includes a link to a call handler.

ContactRule.  All the contact rules (transfer rules on the SA) in the system are stored in this table.  To get the contact rules for a particular call handler you filter the ParentObjectID column in this table against a match for the CallHandlerObjectID in the CallHandler table above.  This should return 3 rows from the ContactRule corresponding to the standard, off hours and alternate transfer rules for the selected call handler.  Remember, primary call handlers associated with subscribers only use the alternate contact rule.

COS.  This stores all the Class of Service objects in the system.  The COS objects determine what subscriber can and can’t do in the web based administration console, what numbers they’re allowed to dial, how long their greetings and messages can be and which features they are licensed for among other things.  The restriction tables referenced in this table are stored in RestrictionTable table below.

Credential.  This table contains a mapping of SIDs of users in the directory to ObjectID of subscribers on the local Unity server.  When a user attempts to gain access to the SA or PCA web administration consoles, their SID is collected by IIS and passed through to Unity.  This ID is then searched for in this table.  If a match is found and the ObjectID corresponds to a subscriber that has a COS reference which allows access to the SA or PCA then they are allowed to proceed.  If no entry is found or the subscriber the ID is associated with does not have rights to access the SA/PCA then they are denied entry.


Every subscriber on the system will have an entry in this table regardless of if they have SA/PCA rights or not.  This table is also how administrators can gain SA access to multiple Unity servers without being a subscriber on more than one.  The GrantUnityAccess tool found in the ToolsDepot can be used to add additional DirectoryID mappings to this table.  This allows a single account to be associated with a subscriber that has SA access on multiple Unity servers.  For large sites that use a central administration staff this is critical.


In Unity 3.x the table used for this was called SIDHistory.  The SIDHistory table still exists in the UnityDB database in 4.x versions, however it is no longer used for anything.

DefaultDListMembership.  The next 4 tables that start with “default” are ones that should go away by the time Unity 4.0 is released, I list them here only because there’s a chance this work wont get completed before final release.  These are used by the DOH when creating new subscribers.   These tables are not needed any longer and are residual stuff left over from older versions of Unity that needed them.  All the default information for creating new subscribers should be pulled from the subscriber template selected by the user when creating/importing a subscriber in the system.

DefaultNotificationDevice.  See DefaultDListMembership.

DefaultNotificationMWI.  See DefaultDListMembership.

DefaultNotificationRule.  See DefaultDListMembership.

DistributionList.  All the public distribution lists “imported” into Unity are listed in this table.  Currently any public distribution list that’s tagged with a  voice name and/or an extension number by any Unity server on the network will end up showing up in this list.  In later versions each Unity servers will only “see” the public distribution list specifically imported into it’s database and every Unity server on the network can use it’s own, unique extension number and voice name to identify the same, shared distribution list.  For the time being, however, all public distribution lists share a single extension number and voice name among all Unity servers on the network.


The top level members of these distribution lists are stored in the SystemDList table.  See the ADMonitorDistributionListMember comments above for more on the distribution list scheme in the database.

DominoMonitorDistributionListMember.  See ADMonitorDistributionListMember.
DominoMonitorScopeDistributionList.  See ADMonitorDistributionListMember.
DominoMonitorScopeDistributionListMember.  See ADMonitorDistributionListMember.
DominoMonitorSchopeDistributionListPendingChanges.  See ADMonitorDistributionListMember.
DTMFAccessID.  The DTMFAccessId table contains all the extension numbers for all subscribers, call handlers, interview handlers, directory handlers, location objects and public distribution lists in the entire system.  Remember that call handlers can have up to 10 alternate extension numbers, however if you look through the call handler table you will only find one DTMFAccessID column in the table.  The alternate extensions for all call handlers (which, of course, also includes primary call handlers associated with subscribers) are stored in this table.  To find all the extension numbers for a particular call handler you need to filter this table’s ParentObjectID column against the CallHandlerObjectID from the CallHandler table.  The resulting rows will be all the extension numbers for the selected call handler.

This table also contains subscriber and location extensions from other Unity servers on the network.  The use of “subscriber” here instead of “call handler” is deliberate.  As discussed in the Architecture Overview chapter, only subscriber and location extensions get pushed into the directory and replicated around such that other Unity servers can pull that information in.  Call handlers and interview handlers are local objects only and are not replicated around the directory.  The GlobalSubscriber and GlobalLocation tables (below) contain subscriber and location object information from other Unity servers in the directory.  These 3 tables work together to provide the networking functionality discussed in the Digital Networking chapter later.

The DTFMAccessID tables serves a couple of very important rolls.  When you go to add a new subscriber, handler etc… you need to make sure it does not conflict with an ID at the Dialing Domain scope (this term will be discussed in depth in the Digital Networking chapter later).  This table provides an easy way of doing that with a single query instead of having to check several tables individually.  When conversations are collecting an ID from the caller for addressing a message by ID or for doing an auto attendant ID lookup or the like, the lookups for a match have to be done against this single table instead of using a complex multi table search.  In fact, the DTMFAccessID columns found in many of the tables will simply go away, all extension information will be stored only in this table.  Since some client code is written to expect the DTMFAccessID columns to be there, however, the views for these tables will still have these columns represented and will pull the data out for you to provide backwards compatibility when this change is made.  Yet another example of why you want to be using views instead of direct table queries.

Ex55MonitorDistributionListMember.  See ADMonitorDistributionListMember.
Ex55MonitorScopeDistributionList.  See ADMonitorDistributionListMember.
Ex55MonitorScopeDistributionListMember.  See ADMonitorDistributionListMember.
Ex55MonitorScopeDistributionListPendingChanges.  See ADMonitorDistributionListMember.
FaxLibraryHandler.  The fax library handler table is not used in the current system.  As noted above in the data object hierarchy section this may be used in the future for providing fax on demand type applications.

FaxMailHandler.  Like the fax library handler table, this table is not currently used by Unity.  It may be used in later versions of Unity to provide “one number fax” functionality.

GlobalLocation.  The global location table contains all the location objects for all Unity servers on the network.  This is important to the networking functionality for Unity and is discussed later in the Digital Networking chapter.  The monitor “watches” the directory for any location objects for other Unity servers that might be on the network and then pulls its information into this table.  The Architecture Overview chapter talks more about this process.  

GlobalSubscriber.  The global subscriber table contains a small amount of information about all subscribers on all Unity servers on the network.  This is important to the networking functionality for Unity and is discussed later in the Digital Networking chapter.  The monitor “watches” the directory for any mail users that have been “tagged” as a subscriber and pulls their information into this table.  The global subscriber table contains much less information than you’ll find in the subscriber table for local subscribers, of course, since pushing all the hundreds of pieces of data for each subscriber into the directory would be impractical and unnecessary.  This information is only used to locate and address messages to users on other Unity servers.  The Architecture Overview chapter discusses which properties are written through to the directory and replicated around for subscribers.  

This table is extremely useful for creating global management tools such as the Global Subscriber Manager found in the tools depot section.  Unity does a lot of heavy lifting for you here to collect information about remote users, locations and servers that you can leverage to find which server a subscriber in the directory is associated with and, for instance, launch the SA page for that user directly.  An example of how to do just this is covered in the Administering Unity Programmatically chapter later.

Handler.  This table is a bit of an odd kettle of fish.  It contains a couple of properties for each call handler, interview handler and directory handler in the local Unity server.  In earlier versions of Unity it was sometimes possible to run across an object ID that referenced a particular kind of handler but not know which type it was.  For instance the “AfterMessageObjectID” value could be filled in for a call handler but there was no indication of if it was a call handler or an interview handler or a directory handler.  You’d have to check to see which conversation was being used to handle it to tell which object type it was.  For instance the “PHTransfer” or “PHGreeting” conversations are used for call handlers and the “AD” conversation (short for “Alpha Directory”) is used for directory handlers and so on.  This table allows programmers to find the ObjectID, figure out what its type is and do the lookup in the appropriate table.  The object type information is now readily available wherever you need it without the use of this table.  In the AfterMessageObjectID example above there is another column in the call handler table called “AfterMessageObjectIDType” which indicates the type of the object referenced by the AfterMessageObjectID.  


This table isn’t really necessary any longer and will be removed soon.  A view for this table (vw_Handler) will be kept around, however, to provide backwards compatibility for clients that may still be using it.

Holiday.  The holiday table contains dates for days that schedules can indicate they are in holiday mode.  When in holiday mode a schedule simply acts as “after hours” for the day regardless of what time it is or what the schedule normally considers “standard” vs. “off hours” times.  Schedule can be set to respect or ignore holidays on a per schedule basis.

InterviewHandler.  This table contains all the interview handlers on the local system.  Like a call handler, an interview handler has an owner and recipient which are found by following the AdministratorObjectID and RecipientObjectID column values.  These can be either a subscriber or a distribution list reference, you use the AdministratorObjectIDType and RecipientObjectIDType columns to determine which it is.  The primary piece of data for an interview handler are the questions the caller hears when they hit this object which are stored in the InterviewQuestion table (next).

InterviewQuestion.  All questions for all interview handlers on the system are stored in this table.  To get all the questions for a specific interview handler you need to filter this table’s “ParentObjectID” column against the “InterviewHandlerObjectID” column in the InterviewHandler table.  The resulting list of questions will those for the interview handler you’re interested in.  The conversation is going to play these questions out in the order of the “Alias” field which is a number from 1 to 20 representing up to 20 questions allowed per interview handler.  Note that it is possible to have non contiguous entries in here where you have, say, questions with alias 1, 2, 3, 6 and 8.  The conversation is simply going to sort these in ascending order and play them out, it wont freak out if there’s a “missing” number in there.  The SA, on the other hand, will look a little odd since it’ll include “blank” questions for the missing entries so in general this is to be avoided.

Location.  The location table contains all the location objects created on the local Unity server.  By default there is one “primary” location created by setup that must always be in this table since all objects created on the local server are associated with this location either directory or indirectly.  Additional locations can be created for addressing messages to remote systems via AMIS, SMTP, OctelNet and VPIM.  This is discussed in the Digital Networking chapter later. 


All location objects created on the local Unity server are also “pushed” into the directory so they will replicate around.  All other Unity servers using the same directory will “see” these location objects and pull their information into their local GlobalLocation table mentioned above.  The directory section later in this chapter talks in more detail about how this process works.

MailboxStore.  The MailboxSotre table contains an entry for each mail store the local Unity server cares about.  Every Exchange or Domino mailstore that contains one or more Unity subscribers on the local box should have an entry in here.  In the case of Exchange 2000 a single Exchange server can have several separate mail stores which can show up in this table.  For Exchange 5.5 there is one store per Exchange server.  This table is automatically updated to when you import or create a new subscriber, there should never be any need to edit any values in here or remove any rows for any reason.

MenuEntry.  This table contains all the user input key mappings for each call handler in the system.  Of course this includes primary call handlers associated with subscribers as well.  There are 12 key mappings per call handler for all 12 of the keys on the phone pad (0-9, * and #).  To get the menu entries for a particular call handler you need to filter the “ParentObjectID” column on this table against the “CallHandlerObjectID” column in the CallHandler table.  The resulting list should contain 12 rows for the 12 key mapping actions for the call handler you’re interested in.  The “Alias” field contains the key map the row is for.

MessageRule.  This table contains all the message rules (greetings) for all the call handlers in the system.  Again, this includes primary call handlers for subscribers.  Each call handler has a total of 6 messaging rules: Standard, Off Hours, Busy, Internal, Alternate and Error.  To get the message rules for a particular call handler you need to filter this table on it’s “ParentObjectID” column using the “CallHandlerObjectID” column in the CallHandler table.

MovedMailbox. When a mailbox gets moved in Exchange (either between Exchange servers or between mail stores in the case of Exchange 2000) Unity needs to take some special action.  From the architecture section in the last chapter you’ll remember that the notifier component stays logged into every subscriber’s mailbox to monitor for message events that might require a MWI update or a notification dialout or the like.  When a mailbox moves, the notifier is now no longer monitoring that guy.  When the Exchange monitor notices that the mailbox of a subscriber has now changed, it throws a row in this table.  The notifier will then know to log into this new mailbox and start monitoring it and should remove the row.  Technically this table should not have any rows hanging out in it for very long.

NameLookupHandler.  This contains all the directory handlers (also call “name lookup handlers”, also called “alpha directories”) in the local Unity server.  Prior to Unity 4.0 there was only one hard coded directory containing all subscribers in the local system and optionally including subscribers on other Unity servers that were a part of the same dialing domain (this term is discussed in the Digital Networking chapter later).  In Unity 4.0 and later there can be any number of directory handlers per Unity box with custom user lists. 

NotificationDevice.  Contains all the notification devices for all subscribers on the local Unity server.  In Unity 4.0 there are a total of 13 notification devices available per subscriber.  Earlier versions of Unity have fewer going back to the base set of 4 devices supported in the Unity 2.1 release a few years back.  The notification device contains information about the delivery mechanism (i.e. pager, email, phone call) such as the phone number to dial, email address to send to and the like.  To find all the notification devices for a particular subscriber you need to filter this table on it’s “ParentObjectID” matching the “SubscriberObjectID” value from the Subscriber table.  The resulting list of rows should be all the notification devices for the subscriber in question.  The alias column in this table indicates which notification device you’re working with.

Note that you cannot simply add new devices here and expect Unity to start triggering on them (this has been tried, believe me).  The notifier is hard coded to deal with devices it knows about only, not just any deviced added to the collection.

NotificationRule.  Contains all the notification rules for all the subscribers on the local Unity server.  Each device (above) is associated with a rule which determines the schedule the device is active for, what types of messages will cause the device to trigger and the like.   To find all the notification rules for a particular subscriber you need to filter this table on it’s “ParentObjectID” matching the “SubscriberObjectID” value from the Subscriber table.  The resulting list of rows should be all the notification rules for the subscriber in question.  The alias column in this table indicates which notification rule you’re working with.

Note that there is no direct link from the notification device to the notification rule or back.  You have to get the list of devices and rules for a subscriber and match them up using the alias column in the rule and device tables.  These tables will eventually merge into one (with separate views for each being maintained for backwards compatibility of course).  The need to have the device information and the rule information in separate tables is questionable at best since there’s a strict one to one relationship here.  The original idea was to have a single device, such as a cell phone, support multiple rules and schedules for it.  However this concept proved to be more confusing than helpful and was scrapped.

NotificationMWI.  Contains all the MWI devices for all subscribers on the local Unity server.  Remember that each subscriber can have up to 10 MWI numbers associated with their mailbox for handling multiple line appearances or multiple phones.  To find all the MWI devices for a particular subscriber you need to filter this table on it’s “ParentObjectID” value matching the SubscriberObjectID from the subscriber table.  The alias column in this table indicates which MWI device you’re working with.  By default all subscribers get one MWI device with an alias of “MWI-1”.  Subsequent devices added via the SA get an alias which is made up of the subscriber alias followed by the MWI extension itself.  For instance if you added a 2nd MWI extension for the Example Administrator that dialed “4321” you’d see an MWI device in this table with an alias of “Eadmin4321”.  Since multiple MWI extensions must be unique for a single user, this ensures the aliases for all MWI devices associated with a single user are always unique.

OctelNetObjectQueue – This table is used as a “scratch pad” table for the service that talks to the Unity Bridge server.  The Bridge is used to communicate with OctelNet nodes when interoperating with legacy voice mail systems.  One of the features it supports is getting user information about subscribers on remote systems including their voice mail name.  This allows for name confirmation and addressing by name or ID options for subscribers wanting to get messages to these remote users.  This table temporarily holds that type of information coming from and going to the Unity Bridge.  Nothing hangs out in this table for long, however.  The Bridge functionality is discussed later in the Digital Networking chapter.

PersonalDList.  This table contains all the personal distribution lists for all subscribers on the local Unity server.  Each subscriber can have up to 20 private distribution list that contain subscribers and/or public distribution lists.  By default this list is empty, lists are added only when subscribers configure them via the SA or PCA web interfaces or over the subscriber phone conversation.  To find all the personal distribution lists associated with a particular subscriber you need to filter this table by it’s ParentObjectID column matching the SubscirberObjectID column in the subscriber table.

PersonalDListMember.  This table contains all the members of all the personal distribution lists for all subscribers on the local Unity server.  A member can be either a mail user or a public distribution list.  You cannot include a private list in another private list.  Only subscribers (i.e. mail users that have been imported into Unity) and public distribution lists that have been imported into Unity can be included in this list.  The reference to the subscriber or public distribution lists is done via an ObjectID (a Unity identifier) as opposed to a DirectoryID (an AD/Ex55 identifier) which means we need to be able to find these guys in the subscriber or Public Distribution lists tables in SQL to get messages to them.


To find all the members of a specific private distribution list you need to filter this table’s ParentObjectID column on the PersonalDListObjectID column from the  PersonalDList table.  The resulting set of rows will be all the members of the personal distribution list in question.

In earlier versions of Unity the number of members in a private list used to be limited to 20 or 25 users per list.  This restriction was lifted as Unity moved to SQL and you can now add as many members to a list as you like via the GUI administration applications.  However the phone conversation wasn’t updated to allow this so adding new users to a private list still limits the total members to be no more than 25 at the time of this writing.  This is a know issue and will be fixed in later versions of Unity.

NOTE:  When a subscriber is deleted via the SA or the mail user is removed entirely from the directory (the monitor picks this up and deletes the subscriber on the fly) there are a series of SQL triggers that fire to make sure all the references to that subscriber are removed from the system.  All their contact rules, messaging rules, primary call handler etc… are removed.  All private distribution lists membership references to that guy should be removed as well, however in Unity 3.1(4) and earlier this is not the case.  This doesn’t cause any big problems just be aware that you may see “stranded” users referenced in this table which causes the SA to show a blank entry in the list of recipients displayed for that private list.

PwPolicy.  Currently this contains one row which stores the settings for the phone password rules that appear on the Account Policy page in the SA.  This is in it’s own table since at some point down the road there will be multiple phone password policies supported for multiple tenants on a single Unity server.  Currently, however, the phone password policy applies system wide.

RestrictionTable.  This table contains all the restriction table definitions referenced by all the Class of Service objects on the local Unity server.  The COS object references three restriction tables to limit what numbers can be entered into transfer strings, delivery dialout strings and fax delivery numbers.  There is no ParentObjectID type filter you do on this table since a single restriction table can be used by multiple COS objects.  You query the RestrictionTableObjectID column in this table using the FaxRestrictionObjectID, OutcallRestrictionObjectID and XferRestrictionObjectID columns found in the COS table to find the restriction table you’re looking for.

RestrictionPattern.  This table contains all the dial restriction strings contained in all the restriction tables on the local Unity server.  A restriction table can have any number of string patterns (i.e. “91??????????” or “011*”)  which can be marked for allow or disallow.  To find all the number patterns for a specific restriction table you need to query on the ParentObjectID column in this table against the RestrictionTableObjectID column in the RestrictionTable table.  The strings are evaluated in order of the Index column value in this table which goes from 0 to the number of patterns associated with the table.  Order is important here since the first string pattern that matches the number will dictate if the number is considered blocked or allowed.

Rule.  This table contains rows for all the call routing rules used to route incoming calls to the local Unity server.  This is the info that shows up on both the direct and forwarded pages in the SA’s Call Routing section.  We’ll discuss the use of these rules later in the Audio Text Applications chapter.


This table showed up in SQL for the release of Unity 3.1(3).  It was necessary to move this data into SQL such that it could replicate between two Unity servers for the fail over functionality revamped in that release.  In versions prior to that this information was stored in a Unicode text file “routing.rul” found under the \commserver\support\ directory.  You’ll still see this file in there for some versions later than 3.1(3) but it’s not used for anything.

Schedule.  All the schedules defined in Unity that you associate with call handler and subscribers are stored in this table.  For each day there is a binary string with a series of 0s and 1s that represent 48 half hour increments for the day indicating if the schedule is active or inactive for that 30 minute period.  This is the same format for schedule information you’ll find in the notification rules table above.

Note that although this table has the usual ScheduleObjectID in it, references to objects in this table are done by name, not by ObjectID which is normally the case.  In the CallHandler table there is a column named “ScheduleObjectName” which contains the string found in the “Display Name” column in the Schedule table.  This means, of course, that the display name must be unique for all schedules (which is enforced by the SA).  This is a little unusual and is a hold over of the fact that up until Unity 3.1(2) the schedule data was stored locally in the registry and referenced by it’s key name.  It was moved into SQL to help support the fail over feature and in an effort to minimize the impact of this move, the existing reference scheme was kept in tact.

ScopeDListMembers.  See ADMonitorDistributionListMember.
Servers.  In early versions of Unity this table contained all the Unity servers found in the directory but it’s no longer used for that.  The Servers table now actually only contains one row in it which stores information about the UnityDB table version.  Whenever Unity updates any of the tables as part of an upgrade, this row gets updated to indicate what revolution the database is on.  Based on this value the upgrade knows which SQL scripts to apply to a database to get it to the version being installed.

SIDHistory.  This table used to store the links between NT/AD SID values and subscriber object ID values for the purposes of authenticating users trying to gain access to the SA and AA web administration consoles.  In Unity 4.x this table has been replaced with the Credential table above.  Even though the table continues to hang around in the UnityDB database, it is no longer used.

StreamsToDelete.  When an object that contains a voice name or a set of greetings gets deleted, this table gets a list of WAV files (called “streams” internally) that need to be removed from the \Commserver\StreamFiles\ directory.  For instance if a call handler is removed, it’s voice name and up to 6 greeting files will be put into this table.  A background process will eventually get around to checking this table and will remove those WAV files from the StreamFiles directory and then delete the rows from this table.  There shouldn’t ever be any static information in here that’s of any value.

Subscriber.  This table contains all the subscribers on the local Unity server.  This table and the CallHandler table are the two most central tables in the database.  This table references the objects in several other tables and several tables contain items that can be associated with the Subscriber row through their ParentObjectID column.  To get all information about a particular subscriber on a row in this table you need to:

· Find their “Primary call handler” by filtering the CallHandler table against the CallHandlerObjectID column.  The call handler, of course, has several collections with data in other tables (contact rules, message rules and menu entries for instance).  See the CallHandler table above.

· Get the class of service for the user.  To do this, filter the COS table against the COSObjectID column

· Get the notification devices the user has setup.  To do this, filter the NotificationDevice and NotificationRule tables against their ParentObjectID columns matching the SubscriberObjectID column.

· Get the MWI device information for the user.  To do this, filter the NotificationMWI table’s ParentObjectID column against the SubscriberObjectID column.

· Get the private distribution lists the user may have set up.  To do this, filter the PersonalDList table’s ParentObjectID column against the SubscriberObjectID column.  PersonalDLists, of course, have members stored in the PersonalDListMembers table.

In the Administering Unity Programmatically chapter we’ll actually walk through an example that uses all these tables and the call handler related tables to glean most of the basic information about a subscriber and dumps it to a CSV file.

SubscriberPwDTMFHistory.  This table contains encrypted versions of all the subscriber passwords for all subscribers on the local Unity server.  These are kept around as long as is dictated on the password policy page in the SA.  This is used to make sure subscribers don’t reuse passwords more often than administrators want them to.

SubscriberTemplate.  This table contains all the subscriber templates on the local Unity sever.  A subscriber template contains much of the same data and references all the same tables as the a subscriber object does.  These objects are used to copy in default settings for new subscribers being created on the system.  See the Subscriber table above for more details on what to find in this table, they are very similar. One thing to be aware of is the primary call handler associated with a subscriber template is stored in the CallHandler table along with all other handlers.  There is no special “CallHandlerTemplate” table and there’s no property you can check for that indicates the handler is associated with a template as opposed to a subscriber.  As such, determining which handlers are being used for templates in the system can be a bit tedious since you need to walk this table and create the list backwards.  

SystemConfiguration. This table is no longer used and, in fact, hasn’t been used from day one.  Why it’s still in the database is a mystery to me.

SystemDlistMember.  See ADMonitorDistributionListMember.
SystemState.  This table contains an encrypted binary blob that contains a bunch of licensing information for all Unity servers that can be “seen” by the local Unity box.  This is unpacked and used by the licensing module running on Unity to determine which features/limits are licensed and how many are used up.  This is particularly important for the new “pooled” licensing features added in Unity 4.0(1) that allow multiple Unity servers to “share” sets of licenses with one another.

It’s not possible to unpack this information yourself to get at the license data.  We’ll cover an example of how to get at the licensing information from off box using a web page query in the Administering Unity Programmatically chapter later.

UnitySetupParameters.  This table contains a number of replacement variables that are used by the setup and upgrade routines and other scripts run on the Unity box.

VPIMObjectQueue.  This is another “scratch pad” table that keeps a list of subscribers that have changed their display name, extension or voice name for the purposes of knowing when to include that information with messages to remote systems.  No static information sticks around in this table for long.  This table is only used if the VPIM feature is enabled.

UnityReports

The UnityReports database contains tables for each of the reports you can run in the SA.  These are used as scratch pad tables the report engine uses when generating the HTML or CSV outputs requested from the SA.  After a report is complete, however, the information in the tables is kept around.  This can be useful for folks that may be interested in generating their own reports off the residual data.

Two tables in here, however, are a little different than the others in that they actually contain data regardless of if you’ve run a report on the Unity server or not:

· The EVENTS table is populated by information in the event logs every 30 minutes by a background process in Unity.  When you run the “Event Log” report it actually pulls data from this table, not from the event log itself.  

· The SYSTEMAUDIT table gets information about adds/moves/changes made in the SA.  This data is gleaned from the IIS logs every 30 minutes as well.  When you run the “Administrative Access” report it pulls it’s information from this table.

The reports engine in Unity is going to get a pretty significant overhaul down the road in the not-too-distant future.  The same backwards compatibility requirements imposed on the UnityDB table do not apply here so expect these tables to change or be removed entirely without notice.

Registry

There’s quite a lot of data stored in the Unity branch in the registry, arguably too much.  A healthy portion of it is “scratch pad” information for various components that are not intended to be fiddled with by folks in the field.  Another fairly large chunk consists of keys that are not even in the registry by default that can be added for debugging purposes.  Quite a bit, however, are items that folks troubleshooting problems in Unity or administrators wanting to affect system wide behavior of various components of Unity would be interested in.  Unfortunately there is little, if any, accurate documentation on many of these properties, either internally or externally.  Some of the more common properties administrators and field techs might want to edit are exposed in the Advanced Settings Tool found in the tools depot on the desktop.  The CAT group tries to keep the Advanced Settings Tool up to date with the most necessary registry edits and it’s strongly recommended you stick to this list unless someone in TAC directs you otherwise.  Changing properties in the registry without knowing the appropriate range of values and what behavior change to expect is asking for trouble.

As Unity moves forward with post 4.0 releases, much of the configuration information currently stored in the registry will start to move into new tables in SQL.  This will be necessary for being able to support proper clustering designs where this information needs to be shared across multiple servers acting in concert to provide more scalable solutions.  It’s also going to be necessary for being able to easily administer a Unity server programmatically since access to a remote registry is difficult at best.  We’ll cover an example on how to get at some of the more critical registry data from off box in the Programmatically Administering Unity chapter later.  An effort is being made as part of this process to get decent documentation in place for each component’s configuration data and to track changes to it.  The careful observer of the current registry information will also note quite a bit of duplicated data in slightly different formats.  This is another issue that should be improved as this configuration information moves into SQL.  As a general rule at the moment, however, developers treat the registry as their own private spot to stick data necessary for debugging or for not hard coding some behavior that may be changing down the road or the like.  Data in the registry should be treated with caution by administrators, field technicians and anyone wanting to write applications that uses this information.  All that being said, we’ll cover the high level keys here just to give the more eager students of Unity an idea of what type of information can be found down each path.

NOTE: Much of the data in the registry is only read during the initial Unity startup sequence.  As such, changing anything in the registry may require a restart of Unity before it’s change takes effect.  For keys exposed in the Advanced Settings Tool a note is made of which ones require a reboot, however it’s always a good idea to assume a restart is necessary.

The following branches can be found in the registry under HKEY_LOCAL_MACHINE\Software\Active Voice\

Arbiter.  The Arbiter component is responsible for handling inbound calls and allocating voice port resources to incoming and outbound calls.  Most of the settings under this branch have to do with what each port on the local Unity server is capable of doing which is exposed in the SA on the Ports page.  There’s also settings under here which determine if Unity will allow an incoming call which originated from a Unity port in the first place (by default this is off) and how many ports Unity will allow to be busy before stopping dialouts to handle the incoming call load.  

AvCsGateway.  The CsGateway (Active Voice CommServer Gateway) is the component that talks to all external parties wanting to connect to the Unity services.  Access to the DOH requires a component to first authenticate through the gateway service before being allowed to connect.  By default there aren’t any visible keys under this branch, “hidden” keys can be added under here for debug purposes.

AvCsMgr.  The AvCsMgr (Active Voice CommServer Manager) is the primary service for Unity.  Most processes currently run under this umbrella although individual items will be breaking out into their own services moving forward to provide better scalability and multiple box cluster configurations in the future. The primary piece of data under here is the list of which Unity components to load and in what order.  This is the same information that technicians can edit using the MaestroTools.exe application in the \commserver directory.  Removing services from the startup list or changing the order is not something folks should be attempting without instruction from TAC, of course.

AvCsNodeMgr.  The Node Manager is used for Unity fail over configuration data.  You’ll see this key on all Unity 3.1(1) and later systems however there will only be data under here if the local Unity server setup as a primary failover server.

AvLogMgr.  The Log Manager is used by all Unity components to write to data files (used for reports), diagnostic files and to the event log.  Under this branch you’ll find settings to control how much hard drive space diagnostics can take up, how low the hard drive space can get before diagnostics are turned off, which directory the log manager will use for data and diagnostic files and, most importantly, the diagnostic levels for each component.  When you turn a diagnostic trace on in the SA or using the Unity Diagnostic Tool, that value is set in this branch.  

AvRdbSvr.  The Remote Database Server component provides a wrapper around the database lookup functions.  Currently there’s nothing under this branch, items can be added for debugging purposes.

AvRepDir.  The Report Director is responsible for aging data and diagnostic files so they don’t end up eating up the entire hard drive space.  The settings in the SA on the Configuration page under the “Files Cleanup” section are stored in this branch.

AvRepMgr.  The Report Manager, on the other hand, controls which reports are available to run and what directory their output ends up in.  Each report offered in the system and subscriber pages in the SA is represented under this branch as a collection of modules (DLLs) that are used to extract the raw data and crunch that information into a report.  You’ll also find settings under this branch to control the “file scavenging” behavior of Unity.  Every so often (every 30 minutes by default) the report manager will go scrape (or “scavenge”) information out of the event logs and the IIS activity logs and pull them into tables in the UnityReports database.

AvSkinny.  Unity uses the “Skinny” protocol to talk with the Call Manager system.  Settings for that connection appear under here, most of which are not visible by default but can be added for debugging purposes.

AvWM.  The Windows Messaging component (or as it’s affectionately known in house, the “Wedgie Manager”) is in charge of determining the up or down status of all external Exchange servers the local Unity server is interested in (i.e. all Exchange boxes that home one or more Unity subscribers).  This is referred to internally as the “MAPI Traffic Cop” service.  Since MAPI has such long timeouts (in excess of 15 minutes at times) when you attempt to log into a mailbox that is not available, Unity has to take preventative measures to ensure we don’t try to do that.  Every so often (15 seconds by default) Unity “pings” remote Exchange servers to ensure that the necessary message store and directory services are up and running on that box.  If those services are not running properly or the server does not respond in the specified time (25 seconds by default) then Unity assumes that Exchange server is “off line”.  Subscribers homed on that server will not be allowed to log into their mailbox over the phone interface while their server is considered off line.  You will see error messages in the application event log each time Unity marks an Exchange server as being off or back on line.

CallControl.  The Call Control feature was never completed in Unity, however this registry branch still hangs out containing keys for the partially implemented functionality.  It’s unclear at this point if the call control functionality will ever be fully added into Unity or not, for now there’s nothing of interest in this branch.

CDE.  The Conversation Development Environment is the engine on which all telephone conversations are developed in Unity.  The idea was to allow the development of several different types of conversations using the same engine such that partners could design and implement their own phone conversations.  The dream of having separate subscriber mailbox conversations, for instance, has not yet been fully realized although a few partners reselling Unity for Active Voice did develop their own custom conversations on their own.  The most interesting piece of information under here from an administration standpoint is the soft key configuration file.  This file determines if the subscriber message retrieval conversation uses the default Unity menu options or the optional conversation menus (which sound more like what an Octel Aria user might be used to).  This key is exposed in the Advanced Settings tool.

CommServer.  This branch holds some general information about the local Unity configuration setup such as the server name, the Unity install path and the path to the localized resource files and event log files.  You’ll notice some of this data (in particular the server name and install path) is also available in several other branches below.

Commserver Setup.  This branch holds a number of general configuration settings for the local Unity install.  Information about the Dialogic and NMS drivers installed (if any), the Unity installation path (in a couple of places in this branch), the version of Unity installed, which type of mailstore Unity is connected to, the default languages to use for the SA, TTS and phone conversation and a number of other items can be found under here.

Conversations.  The conversation branch has several settings that can change the phone conversation behavior system wide, some of which are visible in the branch by default and some which need to be added for the change to take effect.  For instance the option to characterize return receipts as voice mail messages or not is under this branch.  The need for that option will go away in 4.0 since receipts of all types will have their own stack in the phone conversation.  The options in this branch are exposed in the Advanced Settings tool.

DalDB.  The Directory Access Layer branch indicates the program ID of the monitor the local Unity server is using to keep the directory and the local SQL database in synch.  There is a separate monitor for Exchange 5.5, Exchange 2000 (Active Directory) and Domino.  Depending on what back end your Unity server is connected to, the monitor for that back end will be noted in this branch.

Directory Connectors.  The directory connectors branch holds quite a bit of very important information for the local Unity server.  The sub branches under here will look somewhat different depending on if you’re connected to AD (Exchange 2000), Exchange 5.5 or the Domino directories but the basic idea is the same.  All the domains the local Unity server is monitoring, the root containers used for searches in each of those domains and which container objects are created in by default is all stored under this branch.  Information about the Unity Bridge Server the local server is connected to (if you’re using that feature) is also found under this branch since the Bridge is considered a connection of sorts to the remote OctelNet directory.  

One very important piece of information found under this branch if you are using AD (i.e. the Unity server is connected to an Exchange 2000 server) is the global catalog server reference.  This is found under \Directory Connectors\DirSynchGlobalCatalog\1.00\Directory\DefaultGlobalCatalogServer.  It’s stored as it’s fully qualified domain name (i.e. “testbox.mydomain.com”).  If Unity is unable to contact the global catalog server using that name for whatever reason, it will not run properly.  If a global catalog server is taken off line and replaced with another, for instance, it may be necessary to change this reference and restart Unity.  The Unity 4.0 development team is working on a mechanism to dynamically discover and replace this connection on the fly but at the time of this writing it’s not known when this functionality will make it into a production line of Unity.

DOH.  The Data Object Hierarchy (DOH) as noted in the architecture chapter is actually a collection of three layers:  The Directory Access Layer (DAL), the Message Access Layer (MAL) and the Security Access Layer (SAL).  This branch has some general defaults the DOH component uses when initializing it’s components.  The only items under this branch that field technicians might end up editing is the option to not create domain accounts when subscribers are created in the SA (i.e. in Exchange 5.5 only create a mail account, don’t create an NT account with it).  This option is exposed in the Advanced Settings tool.

DPT.  The DOHPropTest branch will only be visible if you’ve run the DOHPropTest.exe application at least once.  By default it has no data under it but keys can be added for debugging purposes.

ExchangeMonitor.  If the Unity server is connected to Exchange 5.5 or 2000 the keys under here will determine how often Unity checks the “companion” Exchange server (i.e. the Exchange server selected during the configuration setup) to see if it’s message store is up and running properly.  If the companion server is determined to be off line or unresponsive then Unity will go into “UMR mode” and start storing messages locally until the mail store comes back up.

FailureConv.  Whenever the Unity conversation runs into an error it can’t resolve (i.e. it loads a call handler but the message recipient for that call handler is no longer in the database) it sends to caller to the “fail safe” conversation.  The caller is told “I’m sorry, I can’t talk to you now.  Please try your call again later” and an error is logged to the application event log indicating why the call was routed to the failsafe conversation.  The FailureConv branch indicates the path and the WAV file to play for the failsafe conversation.  The WAV file to play for the shutdown conversation is also listed under here.  The Shutdown conversation is played to callers currently in the Unity conversation when an administrator selects to shut Unity down through the status monitor web page and opts not to wait for the conversations to finish up on their own first.

GAEN.  The General Audio Error Notification (GAEN) utility monitors the event log for errors and then notifies administrators by voice mail, email or pager access that there is a problem with the local system.  This utility is known more commonly by the name “Event Notification Utility” or ENU.  This registry branch contains some default configuration data for the ENU utility which includes the path to the directory containing the Access database with the list of errors it’s monitoring and notification method(s) to use when each error is seen.  This information is configurable using the Event Notification Utility administration interface which is available in the Tools Depot or the Unity program group in the start menu.

Initalization.  This branch used to contain some of the default system wide settings now found in the Commserver Setup and Commserver branches above.  While it’s not used for anything the branch continues to live on in the registry.

Keypad Mapping.  When callers spell the name of a subscriber or a distribution list they are looking for over the phone, the mapping of letters to numbers on the phone keypad is called a “key pad map”.  There are three basic keypad mappings used in the world today, although there are a few proprietary phone systems that use their own and some countries (i.e. Japan) that don’t use any.  This branch contains information about the 3 keypad mappings supported by Unity and which one the local Unity server is using.  Since Unity stores everyone’s first and last “DTMF names” using all three keypad mappings it’s possible for users on other Unity servers to spell the name of a user on another Unity server using a different keypad map, however Unity will make the translation for them so they wont have to account for it.  In versions of Unity prior to 3.0 this was not possible and callers had to adjust the keys they used to spell the user’s name by paying attention to the message addressing prompts played to them over the phone with predictably high failure rates.

MALEx/MALDom.  As noted above the Message Access Layer (MAL) is a DOH component and it’s used to talk to the message store the Unity server is configured to talk to.  In the case of the MALEx branch that means an Exchange server is configured as the Unity “companion” server.  This branch contains information about that server and the local message profile used to log into the Unity messaging system account on that server.  In addition to the message store connectivity information in here there is also configuration information for how Unity identifies fax messages in the inbox of subscribers.  Since Unity supports numerous 3rd party fax servers, the message class(es) and file extensions supported by the fax server software being used by a customer can vary quite a bit.  This information can be adjusted either in the Third Party Fax Configuration tool found in the Tools Depot interface.

MIU.  The Media Interface Unit (MIU) component is responsible for all communication to the switch(es) Unity is configured to work with.  There are numerous keys under the initalization branch in here that are exposed on the SA pages and in the UTIM (Unity Telephone Interface Manager) application.  This branch also contains information about the Automatic Gain Control (AGC) settings for the local system as well as the recording codec being used for new recordings in Unity.

MsgStoreMonitor.  This branch just contains the program ID of the mailstore monitor used for the message back end Unity is setup to use.  There’s no editable configuration information that lives under this branch.

Notifier.  The notifier is responsible for all outdials and MWI triggers for the local Unity server.  This process logs into the mailbox of every subscriber homed on the local Unity box and “watches” for message activity that may require a notification or MWI event.  This includes the AMIS message delivery functionality as well.  This registry branch contains default configuration data for the notifier, most of which should not be fiddled with unless TAC specifically requests it.  One value under here that is of interest is the alias of the public distribution list that gets all outside caller messages which could not be delivered.  Many times sites in the field do not want to use the Unaddressed Messages distribution list created by the Unity setup and delete it without realizing the impact this can have on the system (i.e. “lost messages” from outside callers).  It’s possible to enter the mail alias of any distribution list in this key, restart Unity and you’re good to go.  


NOTE: The need for this unaddressed messages distribution list is reduced, but not eliminated with the Unity 4.0 release.  By default Unity 4.0 can be configured to check if a subscriber’s mailbox is full before taking a message for that subscriber from an outside caller.  There’s a small resource impact of making such a check across the network each time a message is taken from an unidentified user so this option is configurable system wide.  

ResourceLoader.  The resource loader is the mechanism Unity uses for providing localized versions running in several languages at once.  Components such as the SA send an Id representing a string and a language identifier to the resource loader which returns that string in the appropriate language to display.  This branch contains a few global variables used by the resource loader, there’s nothing under here which needs to be configured. 

Ruler.  The ruler component is used by the Arbiter when processing incoming calls to determine where the call should be sent in the Unity system.  These rules are visible in the SA under the “call routing rules” pages.  In Unity 3.1(3) and later the rules are stored in an SQL table in the UnityDB database but for earlier versions of Unity they were stored in the ROUTING.RUL file on the hard drive.  This branch just stores the path to that file.  For whatever reason this branch continues to hang around for versions after 3.1(3) even though it contains no usable data.

SA.  This branch stores the data for the “Contacts” section under the configuration pages in the SA.  It’s just a series of text strings for the contact name and phone numbers for the customer and administrator for the Unity box.

SecurityKey.  There’s no data in this branch for any version of Unity to date.  With the changes for Unity 4.0 in the security key area (the old dongles are being replaced with FlexLM software license files) that may change moving forward.

SystemParameters.  This branch contains some more general properties for the system as a whole.  This information could easily be contained in the Commserver Setup branch noted above but for whatever reason another branch of general settings was added by one development group or another along the way.  The primary data under here has to do with the Graphical User Interface (GUI) and Telephone User Interface (TUI) languages loaded on the system and what the default languages are for the GUI, TUI and TTS functions.  This is also where the number of simultaneous SA sessions can be configured which is exposed in the Advanced Settings tool.

ToolsDepot.  Starting in Unity 3.1(3) the Tools Depot showed up on the desktop.  This branch contains information about all the applications and categories visible in that tool. There is also occasionally application specific data such as recent file lists, window size/position and the like stored under here.

TTS.  This branch contains information about which TTS engines are installed on the box, the languages supported by each engine and characteristics of that engine.  Most notably the pitch, speed and default speaker for the installed TTS engine is set under here.  

UMR.  This branch is no longer used.  The UnityUMR branch contains the information that was once in this branch.  Why this was done is not clear at this point and why this branch is still around is even less clear.

UnityUMR.  The Unity Message Repository (UMR) is used to store messages that need to be sent to the mail store while that mail store is off line or unavailable to Unity for whatever reason.  When Unity is in this state, it’s referred to as being in “UMR mode”.  Messages are stored as pairs of files (the message itself and a routing file indicating where it needs to go) on the hard drive in a directory specified in this registry branch (by default \commserver\UnityMTA).  You can also indicate what the minimum amount of disk space can be left on the drive the UMR is storing messages on before Unity stops allowing messages to be stored here (by default 5 MB).  If that limit is reached and Unity is still in “UMR mode” then callers will simply not be allowed to leave messages, they will instead get the “fail safe” conversation noted above.

VirtualQueue.  There’s nothing under this branch, however some keys can be added for debugging Unity’s internal call queuing capabilities.

Directory

Just a brief note about information that’s in the directory itself.  The details on which objects are added to the directory and which objects have additional information added to them is covered in the Architecture Overview chapter.

In versions of Unit prior to 3.0 all Unity directory information was stored right in the Exchange 5.5 directory.  All lookups from the SA, conversations and other clients were done to the DOH interface which did lookups via LDAP right in the directory.  This was rather slow and presented serious scalability issues among other things.

In Unity 3.0 and later the primary storage location for Unity directory data is the local SQL database.  In this model a small subset of the data stored in the local SQL database is also pushed into the directory the Unity server is connected to (either Exchange 5.5, AD or Domino).  This is done so other Unity servers on the network can address messages to one another easily and allow transfers across multiple Unity boxes in a “dialing domain” (more on this in the digital networking chapter later).  Monitors on the local Unity store “watch” the directory for information about subscribers and location objects from other Unity servers attached to the same directory and pull that information into the SQL database.  More details on this process can be found in the Architecture Overview Chapter.

For the most part clients do not go straight to the directory to get at this information, they go to SQL and use the data the monitors have gleaned from the directory for them.  This is much faster than accessing the directory itself and is also much less complicated since the client code remains identical regardless of which back end Unity is connected to.  All the complexity of dealing with the quirks of the various back ends is concentrated in the monitors and change writers.

There are two exceptions to this rule:

1. The Import tools (both in the SA and in the stand alone import tools) have to go to the directory to get mail users that can be imported as subscribers. 

2. The Internet Voice Connector (IVC) does lookups right to the directory when routing inbound messages.  This is necessary since a single IVC can service many Unity servers and it normally does not run on a Unity server so access to SQL on the box could present problems.  The IVC handles routing messages that come into Unity from external sources via SMTP, AMIS, VPIM and via the Unity Bridge server.  More on this in the Digital Networking chapter later.

Local Files

In Unity 4.0 there is very little in the way of configuration information stored in local files on the hard drive itself.  As mentioned earlier, moving forward there will be even less of this as Unity moves towards an architecture that will allow for clustering multiple boxes together which will require mechanisms to share all such configuration data across boxes.  Most configuration data will eventually end up in a table in SQL which can be configured for remote access and/or replication to other servers on a network.  Currently, however, there is some data on the hard drive itself which you should be aware of.

· Switch configuration information.  The characteristics of the phone system the Unity box is connected to and the specifics about it’s integration data are stored in local files under the commserver\Intlib directory.  A switch INI file is referenced in the MIU section of the registry based on what’s selected in the switch configuration pages in the SA and, in Unity 4.0, the Unity Telephone Interface Manager (UTIM) application.  Various PBXs are supported with serial, analog and digital integration mechanisms.  This will be covered in the Switch Integration chapter later.

· Prior to 3.1(3) routing rules exposed in the “call routing” page in the SA were stored in a Unicode file called “routing.rul” stored in the \commserver\support directory.  You’ll still see this file in later versions of 3.x however it is not used.  These rules got moved into SQL so failover configurations between two Unity servers could share schedule information easily.

· The Event Notification Utility (ENU) has an Access database stored by default under \commserver\localize\GAEN\Gaen.mdb.  The name of the database reflects it’s original name: General Audio Error Notification utility.  This database stores information about which event log errors the ENU utility should notify administrators about as well as  who to notify and how.  This data is exposed in the ENU Administration utility found in the Tools Depot interface or the Unity program group.

· The logs that generate reports are, of course, on the local hard drive as well.  By default these are stored under commserver\logs.  These are “aged” and cleaned up automatically based on settings in the configuration section of the SA.

· Greetings and Voice Names are both stored in the stream files directory which is by default in \commserver\streamfiles.  When the conversation goes to play a voice name or a greeting, it’s being pulled off the local hard drive from this directory.  Greetings are not pushed around in the directory but voice names are since they are needed for name confirmation when addressing to a subscriber which may be homed on another Unity server in the network.  The monitors push and pull voice name information for subscribers and public distribution list in and out of the shared directory.  As such if you just copy a voice name WAV file over an existing voice name WAV file in the stream files directory, it will eventually get over written with the old version that’s floating around in the directory.  Special consideration is required if you want to change/add/remove voice names from subscribers in bulk.  We’ll cover this in the Administering Unity Programmatically chapter later.

· Of course there has to be an exception to every rule.  While MOST voice names and greetings can be found in the stream files directory noted above, there is a big exception to this.  All objects created by the Unity setup have their voice names and greetings stored in the default configuration directory which is found under \commserver\localize\defaultconfiguraiton\enu.  The reason for doing this has long since been lost in the fog of history but it is something you need to be aware of.  The list of default objects created by the Unity setup that have greetings and voice names stored in this directory include:

· The operator, opening greeting and say goodbye call handlers

· The default interview handler

· the example administrator and example subscriber mail users

· The unaddressed messages, system event messages and all subscribers public distribution lists.

It’s important to note that even if you change or delete and rerecord the greetings and voice names on these objects they will still end up being stored in the default configuration directory instead of the stream files directory with everything else.  

· As noted above, the Unity Message Repository (UMR) stores voice mail messages as pairs of files on the local hard drive until they can be delivered to the companion Exchange server which then routes them to the destination mailbox.  If Exchange is off line or the network connectivity to that box is interrupted or the like, those messages will stay on the Unity server’s hard drive until connectivity is restored.  By default the directory where these files reside is under \commserver\UnityMTA.
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