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Introduction

Purpose

Corporations, schools, government agencies, and software vendors have amajor investment in their
systems for Training Administration, Human Resource Management, Student Administration, Financial
Management, Library Management and many other functions. They also have existing infrastructure and
systems for managing access to electronic resources. To be effective and efficient, Instructional
Management systems need to operate as an integrated part of this Enterprise system environment.

The objective of the IMS Enterprise specification documentsis to define a standardized set of structures
that can be used to exchange data between different systems. These structures provide the basis for
standardized data bindings that allow software devel opers and implementers to create I nstructional
Management processes that interoperate across systems devel oped independently by various software
developers.

Scope

The scope of information included in this version of the specification isintended to support interoperability
between Learning Management systems (LM S) and the following classes of Enterprise Systems:

Human Resource Systems track skills and competencies and define eligibility for training programs.
Student Administration Systems support the functions of course catalog management, class
scheduling, academic program registration, class enrollment, attendance tracking, grade book functions,
grading, and many other education functions.

Training Administration Systems support course administration, course enrollment, and course
completion functions for work force training.

Library Management Systems track library patrons, manage collections of physical and electronic
learning objects, and manage and track access to these materials.

The scope of the IM S Enterprise specification is focused on defining interoperability between systems
residing within the same enterprise or organization. Data exchange may be possible between separate
enterprises, but the documents comprising the IM S Enterprise specification are not targeted at solving the
issues of dataintegrity, communication, overall security, and othersinherent when investigating cross-
enterprise data exchange.

The IMS Enterprise Information Model is designed to support interoperability of the following four
business process components, which typically require interaction between Learning Management systems
and these types of Enterprise systems:

Personal Profile Data Maintenance

Typically, data about people is maintained in the Enterprise systems, and is passed to the Learning
Management environment. When this personal profile data changesin the Enterprise system, it
needs to be updated in the Learning Management system.



Group Management

Group management processes can include data from class creation and class scheduling, and the
ongoing maintenance of that data. A source system creates and maintains group information,
which needs to be shared with other systemsthat are involved with group management functions.
The flow of group management information is not necessarily one way; some data may be updated
by atarget system and passed back to the source system.

Enrollment Management

Enrollment management encompasses theinitial creation of Group membership and various
changes to that data over time. Examples of enrollment management include learner enrolimentin
courses and instructor assignment to courses.

Final Result Processing

Final result processing refers to the evaluation and recording of final group membership results
(final grade, course completion, etc.). This processing can occur in the Learning Management
systems or in the Enterprise system.

Markets

The IMS Enterprise system interoperability standards are intended to serve al organizationsinvolved in the
development and delivery of education and training using I nternet-based technology. These organizations
include:

corporate and training departments;
military and government agency training;
primary and secondary education;
universities;

community, junior, and vocational colleges.

The specifications are intended to meet the need of these organizationsin all parts of the world.

The primary constituents for these specifications are organizations involved in the development of
management component of Internet-based I nstructional Management systems, or in the devel opment of
other systems that need to interoperate with Instructional Management systems.

Requirements

No assumptionsregarding Data Owner ship and Distribution of Functions

The specifications do not define aunified system architecture. The distribution of functionsand
data ownership between various systems will vary widely between industries, software vendors,
and individual organizations. Class enrollment may occur in a Student Administration system at a
particular university, in atraining management component of a Human Resourcessystem at a
specific company, or in the Internet-based Instructional Management system at another company.



These are architectural and systemsintegration decisions that will be made on a site-by-site and
system-by-system basis.

Allow any type of Publish / Subscribe and Query / Response Protocol — Synchronous or
Asynchronous

Some system architectures will support a synchronous Query / Response interaction where a
consumer system makes arequest for data and waits for a synchronous response message froma
source system before proceeding to the next step of aprocess. Other systemswill generate a
guery, and an asynchronous response will be received from the source system at some point in the
future.

Some system architectures will be better served by a Publish / Subscribe interaction. This
interaction happens when the source system publishes a message every time a particular event
occurs. Then, the consumer system chooses which messages they subscribe to, and the timing
with which they read the messages.

This specification supports any of these messaging architectures.
Define Core Messages with Minimal Required Data

The data structures define aminimal set of datathat isrequired to support basic interoperability.
This allows a consistent specification to be widely adopted across various industries, countries,
and systems. If the core structures were defined too "richly"”, they would have to specify data
elements and vocabularies that are limited to particular industries or countries.

Support Extensibility

The core information structures define only the most basic data needed to support interoperation.
However, there will be a need to extend these basic transactions to fully support the requirements
of specific industries and countries. Different vendorswill form partnershipsto support tighter,
richer integration and they must be able to develop extensions to the standard transactions. Also,
different industries will devel op extended message schemas for specific purposes. Therefore, the
IMS Enterprise Information Model provides support for this extensibility recognizing that itisa
critical requirement for a meaningful standard.

Scalability

The data structure and binding specification can support any scale of implementation. Groups
using these specifications must consider the scalability requirements of their solution, and design
it to allow processes to perform effectively and in atimely manner for whatever scale of
implementation they are intending to support. This may include partitioning the passing of data
objects between systemsinto smaller “chunks’ to avoid passing massive XML objects.

Security Considerations

This specification describes a data format standard for interoperability among systems within an enterprise
or within an admi nistrative domain of an enterprise. Some data items are often associated with
authentication (e.g. Userl D) and/or authorization (e.g.Role). Some dataitems (e.g. Demographics) may have
privacy regulationsimposed by government or other organizations external to the Enterprise. Asaresult, an
entire data stream based on this specification may be considered sensitive even within the same enterprise



or administrative domain. The sensitivity of the entire data stream is the sensitivity level of the most
sensitive data element within the stream.

Enterprise and/or domain data administrators should apply the appropriate security measuresin the storage
and transfer of information represented according to this specification. Appropriate security measures are
determined by the privacy requirements of the information, the threats to the confidentiality of the
information, and the liability of the Enterprise should confidentiality be compromised. Appropriate security
measures may include cryptographic techniques for confidentiality and integrity, and mutual authentication
between partiesin adatatransfer.

Related IMS Documents

Version 1.0 of the IMS Enterprise Interoperability specification is made up of three documents:

1. “IMSEnterprise Interoperability Best Practices and Implementation Guide— Version 1.0" (The
document you are reading). This document provides an overview and describes how the IMS
Enterprise Information Model and XML Binding specifications can be applied to specific types of
interoperability scenarios.

2. “IMSEnterprise Information Model — Version 1.0" This document describes the data structures that are
used to provide interoperability of Internet-based I nstructional Management systems with other
systems that are used to support the operations of an organization.

3. “IMSEnterprise XML Binding— Version 1.0” This document describes how to encode the Enterprise
information objectsin XML and providesan XML DTD.

Related I nitiatives

The IMS Enterprise Interoperability specification is related to several other IM S specifications, both
completeand in progress. This specification isintended to be consistent with these other initiatives
wherever possible, in order to reduce redundancy and confusion between specifications.

Related IMS Initiatives

IM S M eta-data Specification
The IMS Enterprise specification shares anumber of common data object elementswith the IMS
M eta-data specification. They are consistent where appropriate.

IMS Profile Specification
The IMS Enterprise specification shares acommon data model with the upcoming IMS Profile
Specification. The IMS Enterprise Interoperability datamodel should be a subset of the larger
Profile datamodel.



Other Specification Initiatives

Mappings between the IM S Enterprise Information Model and these other initiatives will be provided as
appropriate in future versions of the IMS Enterprise Best Practice and Implementation Guide.

ANS| X12-TS130
Thisisthe Student Educational Record (transcript) as defined by the Speede/Express group. Itisa
well-developed standard that isintended to support the Electronic Data Interchange (EDI) sharing
of full student transcripts between North American institutions.

Gestalt Initiative
Gestalt, building on the work done in the PAPI specification is defining amore extensive Personal
Profile model that supports the exchange of data within and acrossinstitutions.

|EEE 1484.8 Enterprise Interfaces SG
Thereisan |IEEE 1484 subcommittee tasked with the development of Enterprise | nteroperability
standards for learning systems. IMSwill submit this specification to that group for consideration
asthe basis for their specification.

|EEE 1484.2 L earning Model WG
Thereisan |IEEE 1484 subcommittee tasked with the devel opment of aLearning Profile standard for
learning systems. The PAPI model isbeing used as the basis for the development of this standard,
and IMSwill continue to track thisinitiative looking for opportunities to synchronize standards
whenever possible.

Schools Inter oper ability Framework (K-12)
Thisinitiativeis developing standards for the interoperability of administrative systems for North
American K-12 schools and districts. The market focus and scope of systems considered is
different than the IMS Enterprise Interoperability specification, but IM Swill continue to track this
initiative looking for opportunities to synchronize standards whenever possible.

California Schools I nformation System Project
Thisinitiative is developing standards for the interchange of data between CaliforniaK-12 schools
aswell as between these schools and the state department of education. The group is currently
working on a data exchange and state reporting. The project is also considering standards for the
exchange of data between CaliforniaK-12 and higher education institutions. (www.csis.k12.ca.us)

Directory Services Markup Language (DSML)
DMSL iscomprised of abroad consortium of vendors working to develop an XML binding for
directory services products. Directory servicesproduct track data about people and groups, so
they deal with some of the same data addressed by the IM S Enterprise specification.
(www.dsml.org)



Specification Development Process

Specifications are the core deliverable of IMS. The publicly released IMS Meta-data specification is the first
in an evolving series of specifications to define the Internet architecture for learning. The IMS Enterprise
specification is the second publicly released specification from IMS.

Within IM S, the specification development process begins with a scope document that bounds the
interoperability functionality supported by the specification. The scope document isrecommended by the
IMS Technical Board, which includes representatives from developers and users from around the world.

A draft specification is devel oped within the IMS devel oper and user community, which currently includes
more than 200 organizations from around the world. In anumber of cases, one of these organizations
represents many other organizations, such asthe Australian Government's DETY A organization, which
provides access to the IMS community for all institutions of learning in Australia.

Work teams with full-time IMStechnical staff and volunteers from the IMS developer and user community
meet in face-to-face and virtual meetings to develop draft specifications, which are formulated from white
papers, proposals, and other document fragments.

Theterm "Base document" is used for draft specifications that have reached arelatively high level of
stability based on input from the team and the Technical Board. Base documents represent the stage in the
specification process of final development and refinement. It is base documentsthat are presented in their
find formto the IMS Technical Board for vote. If approved, the document becomes afinal specification and
islisted as such on the IMS public web site. If not approved, the team works through whatever adjustments
and recommendations the Technical Board provides, and then resubmits the document.

After afinal specification isreleased, the team devel ops the next scope document for subsequent work.
New requirements and features dropped from the previous specification constitute the scope of the next
effort.



Overall Data Model

The following diagram provides a conceptual overview of the IMS Enterprise Interoperability data model.

Group
can be
Related
Group to other
Groups
Group can Person
Contain
People
and
Groups
Group
DATA OBJECTS:

Thismodel is supported through the use of three data objects, described briefly below:

Per son — This data object contains elements describing an individual of interest to the Learning
Management environment.

Group — This object contains elements describing a group of interest to the Learning Management
environment. There are many types of groups that may be shared between systems. The most
common isa Course Instance, but they may also include Training Programs, Academic Programs,
Course sub-groups, clubs, etc. A group can also have any number of relationships with other
groups.

Group Member ship— This data object contains elements describing the membership of a person or
group within agroup. Group members may be instructors, learners, content developers, members,
managers, mentors, or administrators.

A NOTE ON REFERENTIAL INTEGRITY:
In the information model shown above, thereisan implied referential integrity between data

objects. For example, defining a Group Membership instance first requires the existence of the
Group, and of the Person or Group that is a member of the Group.



IMS Enterprise Elements and Structure

1 Properties

11 DataSource
12 Target

13 Type

14 Datetime
15 Language

16 Extension

2 Person

21 SourcedID

211 Source

212 ID

22 RecStatus

23 UserlD

24 Name

24.1 FN

242 Sort

243 Nickname
244 N

2441 Family
2442 Given
2443 Other
2444 Prefix
2445 Suffix
25 Demographics

251 Gender

252 BDay

26 Email

27 Tel

271 TelType

272 TelNum

28 Adr

281 POBox

282 ExtAdd

283 Street

284 Locdlity

285 Region

286 PCode

287 Country

29 Photo

291 ExtRef

29.2 ImgTyp

210 DataSource
211 Extension



3 Group

31
311
312
32

33
331
332
3321
3322
34
341
34.2
343
35
351
352
353
354
36
361
3611
36.1.2
3.6.2
3621
36.22
363
3.7
371
372
38
39
310
3101
31011
3101.2
3.10.2
3103
311
312

SourcedID
Source
ID
RecStatus
GroupType
Scheme
TypeVaue
Level
Vdue
Description
Short
Long
Full
Org
OrgName
OrgUnit
Type
ID
TimeFrame
Begin
Date
Restrict
End
Date
Restrict
AdminPeriod
EnrollControl
EnrollAccept
EnrollAllowed
EMail
URL
Relationship
SourcedID
Source
ID
Label
Relation
DataSource
Extension



4 Membership

41 SourcedID

411 Source

412 ID

42 Member

421 SourcedID

4211 Source

4212 ID

422 IDType

423 Role

4231 RoleType

4232 SubRole

4233 Status

4234 RecStatus

4235 UserlD

4236 Comments

4237 Date

4238 Timeframe

42381 Begin
423811 Date
423812 Restrict
42382 End
423821 Date
423822 Restrict
4239 Final result

42391 Mode
42392 Vaues
423921 VaueType
423922 List
423923 Min
423924 Max
42393 Result
42394 Comments
42310 Email

42311 DataSource

42312 Extension

I mplementation Notes

Tracking Group ldentifier Across Systems

Target systems need to be capable of storing the source system’s*“ Group Identifier”.

Itis possible to have aviable interface without automatically exchanging Group data. This means
that one or the other systemsinvolved in an interface must store the other system’s Group
Identifier in order to support the passing of Group membership data. In this case, the responsibility
for storing the Group ID falls on the system that will act as the source for Person and Group
Membership data. Theimplicationisthat if Group datais not automatically being passed between
systems, then it is being created in both systems independently. In this situation, the Group 1D of
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one system needs to be entered into the relevant record in the other system, otherwise an interface
cannot occur between the two systems. This process may be manual or automated. Discussions
to date have indicated that this model may be followed by many organizations.

Assigning Group Membership Role Type

RoleTypeisamandatory element in the Group M embership object (element 4.2.2.1) that hasa
defined set of domain values. This meansthat only those values defined in the domain can be
used for this element. Recognizing that no defined list of roles can ever be absolutely complete; the

optional element SubRole can be used to further qualify aperson’srolein agroup.

Itisessential to have a defined list of values for the mandatory RoleType element so source
systems can generate standard Group Membership data objects that target systems can process
without having to first negotiate the meaning of RoleTypes with the source system. To help
developers understand what meaning is embedded in each of the RoleType values, the following
table shows the L earning Management System functions that each RoleTypewill typically have
accessto. Thisisnot intended to be a precise and exclusive list of all functions that these roles
will have accessto in al Learning Management Systems. Rather, itis provided asan interpretive
guide intended to communicate the meaning the devel opers of the specification had in mind for
eachrole. Inaddition, access to these functions will be less for some subroles. For example, a
supervisor may be a subrole for amanager, and a supervisor will likely not have accessto results

for the people they supervise.

01 02 03 04 05 06 07
Learner Instructor | Content Member Manager Mentor |Administrato
Developer r
Read |Main |Read |Main |Rea |Main |Rea |Main |Read |Main |Read [Main |[Read [Main
d d
Learning (X X X X X X X X X
Content
Learner X theirs | X X X theirs X X
Enrollment
Group X X X X X X X
Roles
Learner theirs [theirs [ X some some X
Submission
S
Unofficial [theirs X X some some X X
Results
Official theirs X X some some X X
Results
Final Result|theirs X X some some X X
Certificatio [theirs X X some some X X
n

In any particular implementation or in any specific vendor’ s product, the Instructor role and the
Administrator role will frequently have several subroles.

1



Interface Architectures

The IMS Enterprise Information Model and XML Binding specification are intended to support either the
“Snapshot” or Event Driven interface types discussed bel ow:

The “Snapshot” Interface

The IMS Enterprise team’s consensus is that the most robust and easily implementable interface would
involve the passing of a complete “snapshot” of the Person, Group, and Group Membership data. The
target system would examine this snapshot to determine what changes had occurred. Thisvery basic type
of interface allows areceiving system to pick up an interface at any time and synchronize its data with the
source system-- regardless of how many interfaces had been passed in the interim. A purely event driven
“transactional” interface, on the other hand, cannot tolerate any loss or skipping of interface records.

Thisbasic interface also allows the target system to implement many different strategies for dealing with the
interface data. Taking a“snapshot” means that the full set of relevant data from the source system can be
moved to the target system environment on any timing needed to support the business processes.

Thisinterface architecture has the advantage of being very tolerant of lost messages or missed data objects
because the next transmittal will always get the target system back in synchronization with the source
system. However, the major drawback is that the target system can never be sure that the data has not
changed in the source system since the last snapshot was received. Also, thisinterface architecture does
not effectively support two-way interfaces. In atwo-way interface, data object maintenance occurs in both
systems, and the data objects are passed in both directions.

Event Driven I nterface

In an event driven interface, the source system publishes data object messages when events occur. This
changes the relevant data, and the target system receives and processes the event transactions.

The existence of an event driven interface does not eliminate the usefulness of the “snapshot” interface.
Because an event driven interface is not tolerant of missed transactions, the “ snapshot” interface can be
used at regular intervalsto “re-synchronize” the datain the target system with that in the source system.
Thisincreases the fault tolerance of the overall interface architecture.



Usage Scenarios

This section describes some scenarios where the IM S Enterprise Information Model and the IMS Enterprise
XML Binding Specification can be applied.

Thisis not intended to be acomplete list of scenarios, nor isthere any implication that these scenarios
describe the best method for designing an interface between systems. It is expected that this section will
expand extensively over time as organi zations gain experience implementing the specification in various
scenarios.

General Scenarios

Thefollowing list describes some types of systems for which the IMS Enterprise specification may support
Learning Management interoperability. It includes alist of some interfaces that the current specification can

support.

Human Resource Management System

Human Resource Management Systems (HRMS) manage personnel records, payroll, benefits,
competency management, and other functionsfor an enterprise. Interoperability that can be
supported by this specification include:

FromHRMSto LMS:

= Person datamaintained in the HRM S and passed to the LMS.

= HR departments passed as groups, and employees of those departments passed as members.

= Specia groups of employees (new hires for example) passed to the LM S as training groups.

From LMSto HRMS:

= After the completion of training courses, course information return to the HRM S as groups,
and completion of training courses, - could come back as membership in those groups, with
result information included.

Corporate Training Management System

Corporate Training Administration systems keep track of employee training plans, schedule
training courses (including instructors and resources), enroll peoplein training, record training
completed, and update employee competenciesin an HRMS. They are also used to manage
training delivered to customers. Interoperability that can be supported by this specification
include:
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From Trainingto LMS:;

=  Person data might be passed to the LM S from the training system .
= Training groups (courses) and memberships could be passed from training to the LMS.

From LMSto Training:

= After the completion of training courses, membership objects could be sent to the Training
Administration system from the LM S with result (completion) information included.

Student Administration System

Student Administration systems (SA) keep track of student education plans, schedule courses
(including instructors and resources), enroll people in courses, record course results, and update
student academic progress. Interoperability that can be supported by this specification include:

From SA toLMS;

=  Person datafor people enrolled in groups that are managed by the LM S.

= Group data could be passed from SA to the LM Sto create the groups.

= Group membership (courseenrollment) data may be passed from SA to the LMS.

= Final grade information may be passed to the LM S from the SA in an updated Membership
object if final grading occursin the SA, and the LM S needs the final grade for its records.

From LMSto SA:

=  Final grades could be returned to SA from the LM S by passing back Membership records with
the Result data provided. Thisdata could then be entered into aformal grade roster process
on the SA side.

Library Management System

Library Management systems can be thought of as a particular class of Learning Management
system, in that they provide a set of servicesfor managing the interaction of learners with learning
objects. Therefore, it isappropriate to use this specification to support interfaces from other
enterprise systemsto Library Management systemsin much the same way that these interfaces are
supported with Learning Management Systems.

From SA or HRMSto Library:
= Peopledata
= Groups (course sections for access to specific material, HR departmentsfor access to services,

alumni for accessto limited services, etc.)
= Group membership.

14



Enterprise Element to LDAP Attribute M apping

Most enterprise systems utilize a directory to store organizational and person information. Many directories
use the Lightweight Directory Access Protocol (LDAP) to store this data and make it accessible to other
Enterprise applications. Itislikely that Learning Management Systems will use some of the datain an LDAP
directory to populate equivalent fieldsin the IMS Enterprise XML binding.

The table below represents a preliminary mapping between LDAP base schemaitems and IMS Enterprise
elements. Thisisprovided only as an example. The reader who wishesto incorporate LDAP datainto
learning management applicationsis encouraged to consult authoritative sources regarding LDAP.

Category Enterprise Enterprise Element L DAP Attribute Name, Alias
Element # Name

Person 212 ID Uid
243 Nickname cn, commonName
2441 Family sn, surName
2442 Given GivenName
272 TelNum TelephoneNumber
28 Adr Postal Address
281 POBox PostOfficeBox
283 Street Street
284 Locality I, locality, localityname
287 Country c, countryName
29 Photo Photo

Group 312 ID 0, organization
34.1 OrgName 0, organization
342 OrgUnit ou, organizational UnitName
343 Type BusinessCategory

Group 4225 UserID uid

Membership

Guidancefor Very Specific Scenarios
Cross-Listed Course Sections

Cross-Listed course sections are afairly common scenario in higher education. A Cross-Listed course
section refersto a situation where the same course is offered under more than one name. Thisistypically
done because different groups of studentswill enroll in different sections based on the program they are
studying. For example, Statistics 101 section 1 and Psychology 101 section 1 are really the same course
section, offered by the same instructor, meeting at the same time and place (physical or virtual), using the
same course materials. Theonly differenceis that Math students enroll in Statistics 101, and Psychology
students enroll in Psychology 101. A problem arisesin this situation when the Enterprise system treats

15



these sections as separate groups. In the Learning Management System, they need to be treated as asingle
group, or at least the LM S needs to know they are related.

One approach isto resolve thisin the source system before passing Groups and Memberships over to the
target system. In other words, a single group (perhaps called “Introductory Statistics”, without the Math or
Psychology designator) would be created in the Learning Management System and membership from both
groupsin the Enterprise system would be passed to thissingle group inthe LMS.

Another approach isto pass two separate groups to the target system, but relate them to each other
through the use of the Relationship element. In this case, the two groups could be tagged asfollowsin the
Relationship element:

Sourced ID — The ID of the cross-listed course section in the source system.
Label — Would contain something like “ Cross Listed Section”
Relation —Would contain “3” (also known as)

In general, the best practice would be to resolve the issue in the source system, before passing the group
and membership data to the target system, but there may be cases where the second approach is required.

Single File from Multiple Systems

During integration engagements conducted by Blackboard in the Summer and Fall of 1999, it was determined
that some institutions might store certain objectsin multiple systems. The current version of the IMS
Enterprise Information Model (1.0) handlesthis situation if the file are sent separately from each system and
the system isidentified by the DataSource attribute in Properties. However, Blackboard found that some
institutions preferred to produce one file and send that to Blackboard Courselnfo Enterprise. In this casea
DataSource attribute at the file level is not sufficient.

It isrecommended that the IM S Enterprise Information Model change to include a DataSource element for
People, Groups and Group Membership. The element would be at the top level for People and Groups, but
off Role for Group Membership.

This DataSource element identifies the system from which the record (object) came. W hile the Source off of
SourcedI D identifies the system that guarantees the uniqueness of the record.

For example, if welook at a Peopleflat file containing two records:

Tom Scott, CSUM Banner, 403-34-1234
Fred, Sinpson, CSUM People Soft, 502-12-4312

CSUM isthe Source while Banner and People Soft are the DataSource. If you assume that one application
(for example the SnapShot generator) generated the merge of the two systems data, the DataSourcein
Properties would be the " SnapShot Generator."
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An example flow of aBlackboard integrated system:

CSUM Banner

People objects

. Blackboard
. SnapShot Flat File of SnapShot Bridge _Interchange_’ Courselnfo
Generator People records Package Enterprise

People objects

CSUM People Soft

A real life example of where this occursiswhen an institution uses an SIS system to manage academic
activities, but has another system to manage organizations.

By adding the additional DataSource as an element, integration vendors and institutions can track down
where errors occurred and use DataSource, DataSource (from Properties) and Source to determine from
which the data came while doing integration testing .



Conformance

Conformance to the IMS Enterprise Information Model is defined for instances [data, files, documents] and
for applications. Additional requirements may be included in binding specifications for thisinformation
model.

I nstance Conformance
An IMS Enterprise Information Model instance conformsif it satisfies the following seven requirements:

1. Theinstance must contain all mandatory elementsidentified in the packaging and control data
object. The elements must meet the multiplicity, domain, and type requirements.

2. If theinstance contains person data, the instance must contain all mandatory elements identified
in the person data object. The elements must meet the multiplicity, domain, and type requirements.

3. If the instance contains group data, the instance must contain all mandatory elements identified
in the group data object. The elements must meet the multiplicity, domain, and type requirements.

4. If the instance contains group membership data, the instance must contain al mandatory
elements identified in the group membership data object. The elements must meet the multiplicity,
domain, and type requirements.

5. If an optional element is contained in the instance, then the instance must contain all mandatory
elementsthat are a part of that optional element in the packaging and control data object, person
data object, group data object, or group membership object.

6. The instance may contain conditional elementsin the packaging and control data object, person
data object, group data object, or group membership object.

7. The instance may contain extension elements, if the extensions meet the requirements of this

specification.

Sour ce Application Conformance
An application that acts as a source for one or more data objects conformsto the IMS Enterprise
Information Model if it satisfies the following requirement:

1. A conforming source application must be able to write an instance of the mandatory elements of
the packaging and control data object, and one or more of the person data object, group data
object, or group membership object.

2. The ability to write optional elementsis desirable, but is not required.
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Target Application Conformance
An application that acts as atarget for one or more data objects conforms to the IM S Enterprise Information
Model if it satisfies the following requirement:
1. A conforming target application must be able to read, process, and store an instance of the
mandatory elements of the packaging and control data object, and one or more of the person data
object, group data object, or group membership object.
2. Optional element reading, processing, storage, and persistence is desirable, but is not required.

3. Extension element reading, processing, storage, and persistence is not required.
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Appendices

Additional resources

IM S Enter prise Documents

The IMS Enterprise XML Binding Specification can be found at:
http://www.imsproj ect.org/enterprise/enbind03. pdf

The IMS Enterprise Information Model document can be found at:
http://www.imsproject.org/enterprise/eninfo03.pdf

vCard Information

A variety of vCard related links can be found at: _http://www.imc.org/pdi/

XML Resour ces

The XML specification and additional links can be found at:_http://www.w3.org/ XML/

Articles, software and many things related to XML can be found at: http://www.xml.com/
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Addendum

Changes from Version 1.0 of the Enterprise Systems Best Practice Guide include the following:

Date: December 14, 1999
Document IM S Best Practice and |mplementation Guidev 1.0
Submitter Wayne Veres, Geoff Callier, Christopher Etesse (Blackboard)

Type of Problem

Addition

Date:

December 14, 1999

Problem Description

DataSource is needed in the Person, Group and Membership objects, not just in the Properties object.
Thisalowsasinglefileto contain objects from more than one source system, and allows the target
system to track the source of the objects for future reference back.

This changeis being made in the Information Model, and must also be made in the Best Practice and
Implementation Guide.

Referencesin Best Practice and Implementation Guide — IM S Enterprise Elements and Structure section
Document

Solution Proposed by | 1) Make the following additions and changes.

the Submitter

Per son Object:
=  Renumber the “Extension” element as 2.11
= |nsert “2.10 DataSource” element before Extension, indented at the same level as
Extension

Group Object:
=  Renumber the “Extension” element as 3.12
= |nsert “3.11 DataSource” element before Extension, indented at the same level as
Extension

Group Membership Object:
=  Renumber the“Extension” element as4.2.3.12
= |nsert “4.2.3.11 DataSource” element before Extension, indented at the same level as
Extension




Type of Problem

Addition

Date:

December 14, 1999

Problem Description

DataSource is needed in the Person, Group and Membership objects, not just in the Properties object.
Thisallowsasinglefileto contain objects from more than one source system, and allows the target
system to track the source of the objects for future reference back.

Referencesin
Document

Best Practice and |mplementation Guide — Guidance for Very Specific Scenarios

Solution Proposed by
the Submitter

2) Add anew subsection to this section that describes a scenario on how the DataSource and Source
fields should be used when passing objects from multiple systems. This scenario is provided by
Blackboard based on real world IM S implementation experience.

See below for contents of new section.
Guidance for Very Specific Scenarios

Single File from Multiple Systems

During Integration engagements conducted by Blackboard in the Summer and Fall of 1999, it was
determined that some institutions might store certain objects in multiple systems. The current version
of the IMS Enterprise Information Model (1.0) handlesthis situation if the file are sent separately from
each system and the system isidentified by the DataSource attribute in Properties. However,
Blackboard found that some institutions preferred to produce one file and send that to Blackboard
Courselnfo Enterprise. In this case a DataSource attribute at the file level is not sufficient.

It isrecommended that the IM S Enterprise Information Model change to include a DataSource element
for People, Groups and Group Membership. The element would be at the top level for People and
Groups, but off Role for Group Membership.

This DataSource element identifies the system from which the record (object) came. While the Source
off of SourcedI D identifies the system that guarantees the uniqueness of the record.

For example, if welook at a Peopleflat file containing two records:

Tom Scott, CSUM Banner, 403-34-1234
Fred, Sinpson, CSUM People Soft, 502-12-4312

CSUM isthe Source while Banner and Peopl e Soft are the DataSource. If you assume that one
application (for exampl e the SnapShot generator) generated the merge of the two systems data, the
DataSource in Properties would be the " SnapShot Generator."

An example flow of aBlackboard integrated system:




CSUM Banner

People objects

N SnapShot
Generator

People objects

CSUM People Soft

Flat File of
People records

SnapShot Bridge

| Interchange
Package

—»

Blackboard
Courselnfo
Enterprise

A real life example of where this occursiswhen an institution uses an SIS system to manage academic
activities, but has another system to manage organizations.

By adding the additional DataSource as an element, integration vendors and institutions can track
down where errors occurred and use DataSource, DataSource (from Properties) and Source to

determine
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