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Purpose 
Provide a shared understanding of the goals and requirements for the first 
version of the DML (hereafter referred to as V1).  This document can then be 
used to guide the development of the system specification for V1. 

Overview 
Our approach to V1 is to think of it as a problem to be solved.  To properly solve 
the problem we first outline the mandated context and physical environment in 
which the problem is found.  This context is presented in the form of constraints, 
which can be temporal (deadlines), based on existing systems (hardware and 
software), as well as institutional/administrative.  
 
Given this context, we must further specify what the problem actually is.  What 
exactly is it that we are attempting to solve?  We describe the problem in terms of 
the functionality necessary to solve the problem using functional requirements.  
Given that our problem is to support various user activities over a complex data 
model, our functional requirements describe those activities and the model over 
which they are employed.  This document also outlines likely interface 
components, and where appropriate, associates functional requirements with 
those interfaces as well. 
 
Finally, we describe the necessary quality or thoroughness of the solution to the 
problem.   In general, just meeting the functional requirements is insufficient to 
ensure a satisfactory solution to the problem. We describe qualitative 
requirements that further indicate the nature of the appropriate solution where 
many possible solutions exist that may meet the bare functional requirements. 

Goals 
Goals are the abstract, high-level requirements for the project.  Goals are used to 
drive or motivate more specific requirements.   Goals can also provide guidance 
should conflict arise or changes be suggested while carrying out the 
implementation of V1.  
 

1. Provide an extensible and stable backend implementation to support 
further iterations of DML interfaces and services. 

2. Provide a mechanism for building and maintaining the DML collection and 
evaluating metadata/cataloging requirements. 

3. Provide user interfaces for basic library functions to allow for evaluation of 
usability and pedagogical effectiveness and enable real-world testing of 
backend system services. 
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User Roles 
V1 is, of course, created to support user interaction.  Different users may have 
different activities in which they wish to engage.  The following are types of users 
(roles) that are identifiable in V1, and the activities to which they will need 
access. 

 
(Generic) Users:  Search and browse collection, Interact with content by 
playing or viewing 
Instructors:  Integrate media content in lessons via web access 
Project Researchers/Observers:  Access logs of user access patterns 
Library Staff:  Build and maintain collections 
Administrators:  Monitor and maintain services, Control access 
 

The generic user class identifies activities that will be shared amongst all of the 
user classes. 

Terms 
 

Must:  System is not acceptable without meeting this requirement 
Should:  System should meet this requirement barring technical or 
conflicting requirements. Requirement may be inappropriate in some 
situations in which it could conceivably be applied 
Alpha:  Generally, early internal release of an implementation.  Some 
functionality may remain to be implemented.  Release may be quite 
unstable and “skeletal” in implementation. 
Beta:  Generally, later internal releases of an implementation. All 
functionality should be implemented, with primary functionality being 
reasonably stable.  

Constraints 

Deadlines 
 

4. Implementation plan and initial specifications MUST be available by 
9/21/01. 

5. Entire system MUST be available for BETA testing by 12/21/01. 
6. Development MUST be complete by 1/21/02. 

Solution constraints 
Because we hope to share this system with other groups, we must implement a 
solution that can be adopted at other institutions. 
 

7. System MUST use technologies that can be adopted by satellite sites for 
client software. 
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8. System SHOULD use technologies that can be adopted by satellite sites 
for server software. 

  

Implementation Environment 
 

9. Client software MUST run on Pentium II/400MHz/128MB RAM/2GB HD 
and higher Windows 2000/NT/98 based systems. 

10. Client software MUST run on G3/400MHz/128MB RAM/2GB HD and 
higher MacOS X based systems. 

11. System interfaces MUST be usable on systems with monitor displays set 
at 1024x768 and higher resolutions. 

12. Streaming audio MUST be usable by client systems that have 128 kbps 
and higher bandwidth connectivity. 

Partner Applications 
V1 must utilize authentication services available from IU servers to provide 
integration with the existing IU infrastructure for identifying IU users.  For non-IU 
affiliates a DML approved or maintained Kerberos domain may be used to 
authenticate the user. 
 

13. Users MUST authenticate against either the IU or DML approved 
Kerberos domains. 

 
V1 must also utilize the existing MARC cataloging system wherever possible to 
incorporate its authoritative data as well as to reduce work load.  This necessarily 
implies support for at least the MARC authorized character sets. 
 

14. System MUST be able to import existing USMARC bibliographic and 
authority records from local disk file. 

15. System MUST be able to either natively store the ANSI/ANSEL character 
sets used in MARC-8 or provide a mapping into another character set 
without loss of diacritical marks. 

Functional Requirements 
 

Data Model 
The data model for V1 provides a conceptual framework for dealing with 
individuals/groups and the various manifestations of music they create.  What 
follows is a summary of the concepts that must be addressed by the data model.  
Details and specifics must be made available in a data model specification 
document to be created by the Metadata and Development teams. 
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16. A data model specification MUST be generated by the Metadata and 
Development teams and reviewed by the DML group. All semantics 
embodied in the model MUST be implemented in the services and clients 
of V1. 

 
 

Record: A data structure used to store metadata and media content that 
represents an entity in the model 
Work: Represents the abstract concept of a particular musical piece or set 
of pieces. 
Instantiation: Represents a particular manifestation of a work, such as a 
recorded performance or score 
Container: Represents the physical container on/in which instantiations of 
works can be found 
Name: Represents individuals or groups that contribute to a work, 
instantiation or container.   
Media Object: Represents a piece of digital media content, such as a 
sound file or score image 

 
V1 will also support limited structural metadata for both works and containers that 
can be used to support navigation within content.  Additionally, this structure will 
provide a substrate for searching against the labels of various structural 
components of works (arias, movements) and containers (tracks on CDs, 
sections of scores).   
 

Work Structure: Declares the structure of a work 
Container Structure: Declares the structure of a container 
Structure Binding:  Binds/associates the structural elements defined in 
Work and Container structures with the appropriate offsets into media 
object(s) 
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Supported Activities 
 

 

Search 
17. Users MUST be able to search for content using Work (title, composer 

name, subject heading, and key), Instantiation (performer names) and 
Container (title, publisher, editor, type, and format) attributes. 

18. Library Staff MUST be able to search on record creation and update 
dates. 

19. Simple free text search MUST be provided against MARC like records 
representing containers that will be generated from the metadata stored in 
the data model. 

20. Searches over names and titles MUST support matching where diacritical 
markings are ignored. 

21. Users MUST always receive feedback on their search in the form of a 
result set that contains matching entries and/or information to further 
assist in the query. 

Browse Result Sets 
22. The attribute causing the match MUST be indicated.  
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23. Sorting based on single-valued attributes MUST allow order changes 
(ascending/descending) and sort attribute selection 

24. Sort on text attributes MUST adhere to non-filing character specification if 
present. 

Follow Links 
25. References to records displayed in interfaces SHOULD always be hot-

linked. 

Interact with Media Content 
26. Users MUST be able to play streaming audio content. 
27. Users MUST be able to view scores. 
28. Content displays MUST provide references to the work and container the 

content represents. 
29. Contextual navigation display MUST be available to the user indicating 

where they are in the work and/or container that the content represents. 
30. Navigation utilizing work and container structure MUST be provided. 

 

Bookmark 
31. Users MUST be able to create bookmarks to media objects w/ offset (time 

for audio, page for scores) that persist across sessions. 
32. Bookmarks MUST be accessible from all interfaces. 
33. Users MUST be able to add and delete bookmarks from a list 
75. Users MUST be able to export into/import from a shareable format. 

Retrieve Help 
34. Users MUST be able to retrieve appropriate help in each interface. 

 

Provide Web-based Access 
Instructors will be using the system in collaboration with OnCourse to provide 
access to course materials and content stored within the DML. 
 

35. Player and viewer MUST be invokable from a web browser. 

Build and Maintain Collections 
Library Staff will populate the repositories with both metadata records and media 
content.  They must necessarily be able to generate and modify metadata and 
content in records as well as create references between the records. 
 

36. Library Staff MUST be able to create/delete/edit records. 
37. Library Staff MUST be able to load new or update old content. 
38. Library Staff MUST be able to create/delete/edit structural declarations 

and bindings and associate them with records. 
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Control Access 
39. Administrative users MUST be able to create, edit, and delete groups. 
40. Administrative users MUST be able to create, edit, and delete users. 
41. Authorization to play/view/update/add/delete media content MUST be 

controllable based on location and/or properties associated with the user 
and/or group. 

42. All completed descriptive metadata records within the system MUST be 
readable by all users. 

43. Authorization to update/add/delete metadata MUST be controllable based 
on location and/or properties associated with the user and/or group. 

44. Authorization to update/add/delete users and groups MUST be 
controllable based on location and/or properties associated with the user 
and/or group. 

45. Mechanisms for updating group membership information (course 
enrollment) MUST be provided to instructors. 

Interface 
Interfaces are a critical class of components within the DML that will provide the 
means by which users interact with the system.  As such, all interfaces should 
provide easy access to help as well as clearly indicate the current state of the 
user’s transaction when the user isn’t idle. 
 

46. Transaction and error status MUST be displayed within each interface 
component. 

47. Cut and paste of text within interfaces and into and out of the interfaces 
MUST be supported. 

Usability 
 

48. All interface components MUST be available for review as soon as they 
reach ALPHA stage or earlier as paper or other types of mock-ups. 

49. Interface specifications MUST be reviewed for usability and accepted by 
both the Usability and Development teams before the implementation 
phase begins. 

General Suite 
The general suite of interface components will be accessible by all user types.  
These interfaces represent the common activities anticipated across all user 
types, namely query specification, result set browsing, and media content 
interaction. 

Audio Player 
50. Traditional audio controls MUST be provided (play, pause, seek 

forward/backward, volume). 
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51. The audio player MUST provide a playback mode that reduces the size of 
critical controls and the overall display while providing alternative means 
of access to non-critical controls. 

Score Viewer 
52. The score viewer MUST provide a viewing mode that reduces the size of 

critical controls and maximizes the score viewing area, while providing 
alternative means of access to non-critical controls. 

53. Users MUST be able to move sequentially through the score (page) and 
also be able to specify a particular target page. 

54. Scores MUST be printable given proper authorization. 
 

Administrative 
Administrative interfaces will assist Library Staff in building/maintaining 
collections and controlling access to them.  Because of the complexity of the data 
model, Library Staff will need to be able to edit multiple records simultaneously 
and create links between them.  
 

55. Library Staff MUST be able to have multiple records open for editing 
simultaneously. 

56. Library Staff MUST be able to create links (references) between records 
without needing to type in record identifiers. 

 
Additionally data represented in the administrative interface may be in a different 
state than that stored in the repository.  For example, after a record has been 
edited, but before it has been “saved” into the repository two versions of the 
record exist.  The interface should clearly indicate the state of the locally edited 
record relative to the version stored in the repository.  
 

57. All editors MUST clearly indicate the state of the edited record (new, 
saved, modified/not yet saved). 

MARC Record Import and Display 
To add in the task of cataloguing content into the V1 system, cataloguers may 
wish to be able to view an appropriate MARC record or even to have assistance 
in quickly identifying portions of the MARC record that may be relevant to the V1 
data model. 

 
58. MARC record display MUST display field number, indicators, sub-field 

designations and content for each field. 
59. MARC record display SHOULD give indication of whether extracted data 

is already represented in the repository. 
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Qualitative Requirements 

Data Consistency 
With a multi-accessible and editable system, there must be checks in place to 
assure that the data does not get into an inconsistent state.  While it is 
commonplace on the web to find broken links, broken references between 
records in the system may have a more disruptive effect on the user’s 
experience. 
 

60. The system MUST ensure that data is kept in a consistent state or at the 
very least that inconsistent data is identifiable. 

61. While records are being edited they MUST be locked against further edit 
requests. 

62. Records can only be saved if referenced records also exist in the system 
(as opposed to existing only within the client interface). 

Logging 
Within the system, logging will be used to provide a trail of transactions that have 
taken place.  This might either be for developer debugging purposes, 
administrative checks on usage, or research on the usability of interfaces. 
 

63. Transaction logs MUST be kept for each service provided. 
64. Sufficiently detailed client session logs MUST be generated to support 

analysis of user activities. 

Security and Privacy 
 

65. The user’s password MUST never be exposed to compromise. 
66. User session logs stored for usability and other research MUST be 

anonymous. 

Documentation 
 
67. Developers MUST document all aspects of the implementation from 

design and specification to code. 

Extensibility 
 

68. System must be able to extend to store and deliver new content media 
types. 

69. System must be able to extend to support synchronization of content 
media based on shared work/item structure.  

70. System MUST be able to extend to include music thesaurus in later 
versions. 
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71. System MUST be able to extend support to MMTT components built in 
later versions. 

72. System MUST be able to extend to support data sharing between records. 
76. System MUST be able to extend to support more sophisticated 

bookmarking including additional context (e.g. size and configuration of 
viewer) and bookmarking of other record types. 

 

Facts and Assumptions 
While the development team is certainly not into implementation mode yet, we 
are of course thinking in terms of how we will actually accomplish our task.  The 
following technologies are currently intended for use in V1. 
 

�� Java 1.2 – 1.3 
�� QuickTime for Java 
�� QuickTime/Darwin Streaming Server 
 
73. Audio streaming SHOULD use content in MP3 format. 
 
�� DjVu viewer/plugin and libraries 
 
74. Image viewing SHOULD be based on the DjVu image format. 

 
DML content, at least for V1, will rely heavily on the previous work in the 
VARIATIONS project.  Selection of content to be imported may need to be 
carefully done by balancing a need for sufficient complexity to test expressivity of 
the model, while providing a decent number of entries to support other types of 
testing. 
 

77. Content to be used SHOULD be content previously digitized for 
VARIATIONS that allows suitable testing of the data model given 
cataloging time constraints. 

Open Issues 
There are no known issues remaining. 
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