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1 Introduction

1.1 Purpose

This Software Requirements Specification (SRS) document should describe the following characteristics of the MBARI MOOS Shore Side Data System (SSDS):

· functionality

· external interfaces (both user interfaces, and APIs) 

· performance: speed, availability, response time, recovery time

· attributes: portability, correctness, maintainability, security, compatibility, expandability configurability, adaptability (=real-time configurability)

· design constraints: standards, implementation languages, policies re integrity, resource limits, operating environments

The SRS is intended primary for MBARI users and developers of the SSDS, to ensure the broad requirements for the system are correctly understood. The primary user audience is MBARI scientists, although other users include MBARI engineers and technicians. 

Other audiences include  developers of possibly related data systems such as those for MARS, VENUS, and NEPTUNE.

1.2 Scope

The SSDS SRS addresses the functional areas in the gray-green box labeled “SSDS Components” in Figure 1.2-a. The component labels in this diagram do not represent specific software products to be created, but rather functional groups of the system. 

The functionality of the SSDS described by this document is meant to be consistent with the requirements found in the MOOS requirements documents, and the MOOS Data Management workshop report.  Many specific requirements have been derived, as straightforward engineering conclusions,  from the broad specifications in those documents.  Other requirements have been derived in conversation with specific MBARI scientists and engineers. All are presented here as best estimates of the desired SSDS functionality.

In brief, the SSDS will ingest, catalog, and make available to users data presented to it by MOOS and other compatible data sources. The system is intended to automatically deliver robustly implemented data management services, so that both developers of data sources, and users of SSDS data, can easily use and benefit from the system’s features.  A fundamental system feature is providing ready access to all the ingested data and its metadata, taking advantage of any and all specifications or descriptions of the data and its origins.

The SSDS specifically does not address the following functions:

1. Domain-specific data processing, including data calibration, validation, re-processing, generation of new data from existing data, and quality control. (General quality control, applicable to any data stream, is addressed.)

2. Generating metadata to label, describe, or characterize incoming data. SSDS expects incoming data to include a minimum set of descriptive information, without which SSDS cannot perform any useful functions. The optional inclusion of additional metadata with incoming data allows SSDS to automatically provide additional services.

3. The manual or automated processes used to obtain, generate,  or characterize the data. These are provided by external systems such as ISI/MOOS, Data Quality Control components, and science users or applications, as indicated by the diagram.
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Figure 1.2-a:    Scope of Shore Side Data System SRS

1.3 Definitions, acronyms, and abbreviations

1.3.1 Definitions

These definitions are presented in a contextual order, rather than alphabetically, so that the reader may build up more complex definitions from preceding definitions.

data record:
a logically coherent string of bytes (this is distinct from the TCP/IP 'data packet' concept, which may contain partial or multiple logically coherent data records)

SSDS data record:
a data record that follows SSDS header conventions (defined in this document)

data set:
a sequence of data records

SSDS data set:
a sequence of SSDS data records that is uniquely described by a well-defined record content metadata description; by implication, an SSDS data set is managed by SSDS and contained within SSDS, although the term may also refer to the sequence of records before it is sent to the SSDS (see ‘managed SSDS data set’) Comment: It may be desirable for users to directly control the creation of new data sets (that is, as an additional cause to the SSDS criteria outlined above).
managed SSDS data set:
an SSDS data set which has been completely ingested into SSDS and is available for reference

data store:
a discrete, logically complete and coherent set of bytes (typically referenced by a file name, directory name, or database relative to a given computer)

SSDS data store:
a data store that includes required SSDS metadata information (defined in this document); this definition includes all SSDS data sets, but not all SSDS data stores are data sets; some may be one large record/file/set of bytes

SSDS source data:
data that follows the metadata conventions for identification and description that is expected by the SSDS (one or more SSDS data records or SSDS data stores)

undescribed SSDS source data:
SSDS-arriving data that apparently follows the conventions of SSDS source data, but for which no record content description has been received

ordered SSDS source data:
SSDS source data that is in the same order (within each data set) as it was originally generated

data source:
an entity that generates or provides data, either as a stream or a data store; a data source may be an instrument, sensor, software component, or operating system that embeds data stores

SSDS data source:
a data source that produces SSDS source data

data item:
a particular defined field in an SSDS data set or SSDS data record

data value:
the particular information stored for a specified data item and SSDS data record

metadata:
information about other data

record wrapper metadata:
information that identifies a particular record so that it may be processed correctly by MOOS applications

record content description metadata:
information which describes the data values of an SSDS data record (and equivalently, an SSDS data set); includes both syntactic (size, type, number) and semantic (description, units, domain-specific) information; should satisfy the basic needs for consumers to perform fundamental data handling operations; information needed to automatically process the records which this entity describes

use metadata
basic information about the data items: name, fundamental data type (integer, float, etc.), size (e.g., in bytes), units, and unit reference if applicable

rich science metadata:

information required to fully characterize a data record or data set for domain-related interpretation; may include both static information (e.g., hardware configuration, installed location) and dynamic information (e.g., current location, temperature, attitude of instrument)

original data (set):
the data, or data set, produced by the instrument or other source; this is often termed the ‘raw data’ by instrument developers and scientists, meaning it is unchanged from the way it came out of the source (we use the term ‘original data’ in this document, because sometimes data is processed before it comes out of the source, and ‘raw’ implies unprocessed, so  using that term can be confusing)

derived data (set):
data, or a data set, which has been created by taking another data set and doing something to change it (in SSDS, derived data is stored as a new data set; no changes are actually made to the data set from which it is derived)

device ID:
a unique identifier assigned to each instantiation of an device ; never duplicated within SSDS and never changes over the life of that device and over the life of SSDS

process ID: 
(analogous to an instrument ID) a unique identifier assigned to each version of data-generating software; never  duplicated within SSDS and never changes across various instantiations of the same executable; must include enough information to identify the configuration-controlled source  from which the process was created

personal ID:
a unique identifier of the person providing data to the SSDS (for example, the Research Technician who performs a calibration process and enters the calibration data)

data source ID:
a unique identifier defining the source of data coming to the SSDS; typically either an instrument ID, process ID, or personal ID

record content description ID:
a unique identifier assigned to each record content description, which applies to a specific class of SSDS data records; if the format (size of data record, order, size, format, of data items) changes, the record content description, and hence the record content description ID, must also change (on the other hand, different record content descriptions may be applied to data records of the same format, and so could have the same ID; but in this case they will need different record content description ID version keys)

record content description ID version key:
an index to distinguish between multiple record content descriptions which have the same ID (i.e., apply to the same type of data record)

data record sequence number:
a monotonically increasing number assigned to each SSDS data record by its originator, to indicate the record’s origination order

data record type:
an index used to differentiate data records which sre logically different from each other (but may have the same metadata description); data records with different data record types will be kept in separate data sets; for example, an instrument may put out an “averages” data record once for every 20 regular data records, so the averages are labeled with a different data record type

1.3.2 Acronyms

(See also the list of references for additional acronyms used in that context.)

SRS
Software Requirements Specification

IAG
Information Applications Group

MOOS
MBARI Ocean Observing System

ISI
Information Software Infrastructure

ID
Identification Designator

1.3.3 Abbreviations

1.4 References

Requirements sources are presented in hidden text within square brackets after each requirement, according to the following key:

MFR:
MOOS System Functional Requirements, 3/22/2000


<http://mww.mbari.org/moos/Systems_Engineering/FR_rev.pdf>

MWR: 
MOOS Workshop Report (The Future of MBARI Ocean Observing Systems), 3/10/2000


<http://mww.mbari.org/moos/MOOS_meeting_1999/MOOSfinal.pdf>

MDMW: 
MOOS Data Management Workshop Report, 6/21/2000


<http://mww.mbari.org/moos/Data_Management/MOOSDMReport.PDF>

MDR: 
MOOS System Design Requirements, 11/29/2000


<http://mww.mbari.org/moos/Systems_Engineering/moos_system_mrc.htm>


(See also <http://mww.mbari.org/moos/Systems_Engineering/moos_design_requirements_recomme.htm>)

DMRR: 
SSDS Data Management Requirements Review Meetings, 9/18/2001 and 10/2/2001

IAG/yyy:
one of the IAG team (these should be reviewed by us, and by the reqts team)

D-xxx:
Derived (‘xxx’ is the source from which this requirement was derived, if any)

1.5 Overview of the SRS

The rest of this SRS follows the outline of the IEEE Std 830-1998 in describing the SSDS product. 

The Overall Description (Section 2) is somewhat light in this iteration, but gives an idea of SSDS expectations. Since these have not been discussed or reviewed since the MOOS Data Management workshop, they should be considered preliminary or pending.

The  Specific Requirements section (Section 3) is organized into 6 architectural categories: 

1. Architecture—overall organization of the SSDS
2. Catalog— providing an overview of available data
3. Data Ingest Interfaces— how the data is organized as it arrives at the SSDS, and what happens to it once it gets there
4. Procedures— how the data is organized as it arrives at the SSDS, and what happens to it once it gets there
5. Metadata—information about other data
6. Access— how people access the data (visually, text, DB files, etc.) (includes presentation
These categories are useful conceptual buckets, but do not specify or limit the work done for a particular component. 

(The categories in the Specific Requirements section roughly correspond to some of the components in the diagram above, as follows :

· (Reqts Section = Software Components on right sides)

· Ingest = SSDS Data Extractor + Raw Data Store + Data Watchdog

· Catalog = Data Registration + Catalog

· Access = Access.

The mapping can not be exact, so this informational is just for general guidance.)

Note that there are four types of information in the Specific Requirements section.

· Requirements entries, which are (mostly) testable ‘shall’ statements. Requirements that need further review and agreement are marked with ‘TBD’.

· Statements which look like requirements entries, but which are not actually testable, and do not include the word ‘shall’

· Comments in italics after the requirements. These are usually explanations, and include the owner and resolution date for any ‘TBD’s in the requirements.

· (In hidden text) [Reference] References to the source of the requirement. Lack of a reference means the requirement was derived from the existing references and engineering analysis.

While this is not a standard presentation for data system requirements, its informality is useful for the audience for this document.

2 Overall Description

2.1 Product Perspective

The SSDS is a product within the MOOS system. Its dedicated application is as a data management system for data coming from MOOS moorings and other MOOS-compatible components.  An extremely  simplified view of the MOOS system is shown in Figure 2.1-a. In this figure, the SSDS is shown in green.
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Figure 2.1-a    The Shore Side Data System within MOOS

The data typically flows from a deployed platform, through various communication channels, to the Shore Side Data System.  User Applications and User Tools may be written to access the information in the SSDS, and to present new information to the SSDS for storage and cataloging.

The contextual vision for MOOS data management is as follows:  Having automatically been notified of an instrument's (a) installation, (b) configuration, (c) data stream descriptions (syntactic and semantic), and (d) data updates, the SSDS will automatically archive and catalog the arriving data. Upon request from users, the catalog can be searched and referenced for any or all of the source data, and references to the archived data will be returned as part of the search results. Those references will ideally be presented with electronic links, which would automatically connect to the archived data itself. (External data visualization tools, such as Matlab, may use data access standards, such as DODS, to simplify data access, download, and processing. )  The user can then view, or possibly subscribe to, the source data records.

Note that some of the ocean-side data will probably go directly to user interfaces on the shore side, without ever passing through SSDS. In other words, SSDS is not necessarily the only route for access to MOOS data. These elements of the MOOS architecture are still being refined.

The SSDS has potential application to other ocean observatories. In particular, some discussions have occurred with developers of MARS and NEPTUNE data systems, to identify possible common requirements and solutions. The role of SSDS in addressing MARS and NEPTUNE requirements has not been determined.

Another potential application of SSDS is to handle existing and future MBARI data that is not of MOOS origin. Because some of the data related to MOOS experiments may not be produced by MOOS itself, it is already required that SSDS be able to ingest and catalog data from other sources. If this capability is provided, it should be straightforward to apply it to other MBARI data as well. The decision to do this may be left for the future, but it is important to recognize the possibility. In addition, it is useful to note in this context that because MOOS must store files and other information provided directly by users, an interface would already exist by which users can insert data sets from other sources, should they choose to do so. 

An explicit flow-down of requirements, from high-level MOOS requirements, to lower-level subsystem requirements for the SSDS, has not been performed. The next section provides a ‘bridge’ that could support such a flow-down, if desired.

2.2 Product Functions

The SSDS must address the following high-level goals. Please see the Specific Requirements section for a detailed list of Product Functions.

2.2.1 Functional Goals

i. Ingest data from MOOS data sources (generated data streams and files) and archive it.

ii. Catalog and make available information about the archived data (metadata). 

iii. Provide standards-based (via API) and user (via WWW) access to the archived data and cataloged metadata.

iv. Provide access to all data in its original raw format (i.e., as it was generated by the instrument).

v. Convert data to common digital formats for user application tools (e.g., visualization and analysis tools, such as ArcView, OceanDataViewer, Excel, and MatLab).

vi. Present basic quick-look views (simple plots) of any well-described data.

vii. Simplify creating (i.e., ingest, archive, and catalog) additional processed data products, metadata, and annotations, maintaining any known relationship to the source data set(s).

viii. Support any reasonable digital data format, including images, log book entries, records of science or operational events, images, and audio and video data, subject to overall system constraints.

ix. Merge data collected by different sensors, and at different time intervals, to meet the most common science needs. 

x. Support access security modes as needed for all anticipated MOOS instruments and data.

xi. Support user correction of common user errors when inputting data or metadata.

xii. Validate, and recover from generic errors in, submission of data and metadata.

2.2.2 Interface Definition Goals

i. Define specific application interfaces to address ingesting and accessing data, and searching for data using its captured metadata.

ii. Use existing (or developing) industry standards for external and internal interfaces wherever possible and appropriate.

iii. Define flexible standards for describing MOOS data and data sources (including information about how to use the data, such as plot limits, and pointers to other relevant data sets).

iv. Optimize user interfaces to minimize user interactions (number of clicks and keystrokes) and time, and maximize comprehension of the interface (ability to know what to do), for the most common user requests.

v. Simplify existing and planned manual processes through automation and/or improvement of user interfaces (and associated data management processes)

vi. Provide reasonably transparent internal data storage, so that infrastructure software is not critical to accessing data.

vii. Resolve duplicate submission of data records (e.g., identical data received via multiple parallel data paths). (Note the resolution may not involve deleting data, merely referencing it differently, or making changes to the MOOS architecture to eliminate the possible confusion.)

2.2.3 Development Goals

i. Be cost-effective to develop.

ii. Allow expansion in amount and types of data handled.

iii. Allow expansion in number and types of sensors handled.

iv. Be flexible, handling different data source types and sensors without reprogramming.

v. Be maintainable, accommodating (with minimal architectural changes) evolutionary changes in computer systems and software.

vi. Operate continuously, with minimal attendance and maintenance.

vii. Allow archives, and their metadata, to be distributed among multiple machines across institutions. 

viii. Data ingest and archiving must be sufficiently reliable to serve as the primary MOOS data storage system.

ix. Data access and management functions must be sufficiently reliable to serve as the sole user-friendly MOOS data access system.

x. System throughput must be sufficiently fast to support anticipated operational needs through 2006.

xi. SSDS components must interoperate gracefully with non-SSDS data systems that follow standard protocols. 

2.3 User Characteristics

Technical users who are familiar with computer systems and applications, and conversant with science data, will use the SSDS.  The SSDS emphasis is on rapid access to original or computed data sets, rather than on creating custom or unique presentations of data (since that can be performed using other applications, more familiar to this set of users).

Most SSDS users will be scientists and instrument technicians who want the simplest possible interaction to get their data. The most critical data set is the one generated by the instrument or other data source (such as a data processing algorithm). At a minimum, these original data sets must always be readily accessible and demonstrably correct. 

2.4 Constraints

The SSDS system should be widely usable, both geographically and by a wide variety of customers (and hence, operating systems).

The SSDS should be exportable to other oceanographic institutions or applications at minimal labor and financial cost. This suggests maximizing the use of open source and freely distributable products, open standards,  common tools, and well-defined, flexible, and standardized interfaces. 

The SSDS must be developed in a way that supports its use in intermediate and prototype applications. It will not be acceptable to produce a ‘big bang’ development that can only be verified and used operationally upon ultimate completion.

2.5 Assumptions and Dependencies

The SSDS detailed design will be highly dependent on the MOOS ISI functionality.

MOOS operational policies and procedures will strongly affect the viability of the functions in the Shore Side Data System. (That is, if agreed procedures are not followed, corresponding functions in the SSDS will not meet the users’ requirements or expectations.)

The success of SSDS will depend on the ease with which instrument developers and users can interface with it. Accordingly, process and user interface design will play a critical role in SSDS development.

2.6 Apportioning of Requirements

Some of the Specific Requirements described below may be reserved for future implementation. These will be identified in future iterations of this document.

3 Specific Requirements

3.1 Architecture

“overall organization of the SSDS”—The Architecture includes requirements that apply broadly,  to the system as a whole, and that define the scope of the system.  

1. The SSDS shall support a variety of data sources (e.g., instruments, sensors, software components, and data stores, in a variety of data formats), so long as they conform to the SSDS interface specification; in which case they are called SSDS data sources.  [MFR 6.1.c,8]
1.1. SSDS data sources and their associated data formats may change, so long as structural changes to the data are documented to SSDS before changed data arrives at the SSDS. [D-MFR 8.a,9]
1.2. The SSDS shall integrate access to the data from all SSDS data sources, to the fullest extent reasonable. [DMWR 4.B4]
2. The SSDS shall provide interfaces that support derivation of new SSDS data sets (via calibration, validation, and processing) from existing SSDS data sets.  [MDR 8.3.3]  Comment: Development of domain-specific utilities, libraries, or the support infrastructure to maintain such libraries falls outside of the scope of the SSDS. Similarly, the SSDS can only maintain information which the external processes have provided, and will not enforce that sources provide this information.
2.1. The SSDS shall provide Application Program Interfaces (APIs) to facilitate submission of derived data. [D-IAG/JBG]
2.2. Supplied APIs shall provide a means to reflect data quality/status (e.g., validated, calibrated, processed) and to associate the derived data with its source(s). [D-IAG/JBG] Comment: The means is likely to involve pre-defined data fields or metadata tags that describe the data quality and status.
2.3. The SSDS shall provide a means to reference derived (calibrated, validated, processed) data from the original data. Supplied APIs shall update these references when updated data is submitted. [D-IAG/JBG] 

2.4. In order to fully describe derived data, the SSDS specification for the origin of data sets shall support unique identification of the process used to produce the data (when it is provided by the external process). The unique identification shall be capable of referring to an arbitrary collection of specific modules, algorithms, and documentation files.  [MDMW 4.4] Comment: The mechanism for this reference is not defined, but is expected to take advantage of an MBARI configuration management solution such as CVS.
3. The SSDS shall support anticipated growth. [MFR 9, MWR 4A]
3.1. The SSDS shall support routine changes and additions to data from SSDS data sources without re-programming. [D-MFR 9]
3.2. The SSDS shall support increases in data storage (of existing SSDS data sources) without re-programming (aside from system administration configuration tasks). [D-MFR 9,MWR 4A]
4. The SSDS shall be capable of maintaining data on multiple SSDS-compliant databases, platforms, and operating systems. [MFR 7.a,8]
4.1. SSDS-compliant databases, platforms, and operating systems are TBD. Comment: Resolution Date=12/03  Owner: SSDS Team.
4.2. The SSDS should allow for changes to its component databases, platforms, or operating systems with minimal re-programming.  Comment: Note this is a design guideline, rather than a functional requirement.  [MFR7.a, 8,MWR 4A]  
5. The SSDS shall provide sufficient capacity for both data and metadata. [MDMW 4.3,4.4]
5.1. The SSDS shall support storage of both original and processed data. [MDMW 4.1,4.3]
5.2. The SSDS shall not restrict the number of derived data sets to which the metadata can refer (per Paragraph 2 above). [D-MDMW 4.3]
6. The SSDS shall ingest ordered SSDS source data, including metadata extraction, catalog construction, and archival, within 0.5 (TBD) hours.  Comment: Resolution Date=2/02  Owner=MOOS Project Scientist.  [D-MFR 10.2]
6.1. This time is measured from the time data is submitted to the SSDS data ingest port, to the time it is available via a user interface. [D]
7. The SSDS shall be capable of handling 10MB/second [TBD] sustained data submission rates while meeting its other requirements.  Comment: Resolution Date=12/02  Owner=Mgt Team. This number may significantly affect the design and cost of the SSDS. However, it is a lot cheaper to design to a MARS- or NEPTUNE-like number from the start, if that will be a requirement to which SSDS will be put.
8. The SSDS shall be capable of maintaining up to 10TB [TBD] of data over its first 5 years of operation.  Comment: Resolution Date=12/02  Owner=Mgt Team. This number may significantly affect the design and cost of the SSDS. However, it is a lot cheaper to design to a MARS- or NEPTUNE-like number from the start, if that will be a requirement to which SSDS will be put. This estimate was based the expected not-to-exceed MBARI needs, and what could be readily procured with relatively low-cost hardware solutions.
9. The SSDS shall be operable with core staff of 1 [TBD] person.  Comment: Resolution Date=12/02  Owner=Mgt Team. This number may significantly affect the design and cost of the SSDS. However, it is a lot cheaper to design to a MARS- or NEPTUNE-like number from the start, if that will be a requirement to which SSDS will be put.
10. The SSDS shall be available 99% [TBD] of the time.  Comment: Resolution Date=12/02  Owner=Mgt Team. This number may significantly affect the design and cost of the SSDS. However, it is a lot cheaper to design to a MARS- or NEPTUNE-like number from the start, if that will be a requirement to which SSDS will be put. We have started with a fairly low number, not sure how critical SSDS is to MBARI (MARS/NEPTUNE) operations.
3.2 Catalog

 “providing an overview of available data”—The catalog is the central repository for learning about what data exists, and where to go to get it. As such, it will represent the initial user interface for those wishing to access MBARI data. (The Catalog and Access functions are likely to be closely related.)

1. The SSDS catalog shall describe the managed SSDS data sets, including contained metadata. These data sets include:

1.1. original SSDS data sets from all MBARI sources 

1.1.1. data derived from original data

1.1.2. instrument calibrations and information regarding deployment, operations, and recovery

1.1.3. operational data about the MOOS system and its subsystems, including data and event streams, and user and operator logs  [IAG/jbg]
1.2. detailed summaries of non-managed MOOS data (data produced by MOOS systems but not managed by SSDS)  Comment: Detailed seismic waveforms are a likely example of this data category
1.3. overview descriptions of non-MBARI data (data derived from non-MBARI data sources, the owners of which do not want it within MOOS)  Comment: the overview data will be that which management deems appropriate to keep track of, for example: PI,  type of instrument, number of bytes or records provided, and time period when instrument was on the system. 

2. The SSDS catalog shall describe how to access the available data, including the available metadata.

2.1. If the data itself is available via the SSDS, the catalog shall provide an automated link to the data within that system.

2.2. TBD: Proprietary or embargoed data shall be so identified, along with the name of a person responsible for the data. Comment: The item that needs to be resolved is whether SSDS needs to support the possibility of proprietary or embargoed data. The policies themselves can be determined much later. Resolution Date=4/02  Owner=Mgt Team
3. TBD: The SSDS catalog shall protect proprietary or embargoed information from external access.  Comment: Resolution Date=4/02   Owner=Mgt Team
3.1. Information that has been entered as ‘user private’ shall only be available to the user that entered it.

3.2. The catalog shall include provisions for controlling modification of its entries to authorized personnel (typically the user or group owning the data, and the administrator).

4. The SSDS catalog shall support a distributed architecture

4.1. The catalog shall support data maintained at multiple sites.

4.2. The catalog shall support data maintained in a variety [TBD] of storage formats. Comment: Resolution Date=12/03  Owner=SSDS Team
5. The MOOS catalog capability shall include either direct references to non-MOOS, non-MBARI data in other repositories, as deemed appropriate by science or engineering users, or a mechanism providing ready access to that information.  [D-DMWR 4.B4,DMWR 2.McNutt]
6. The MOOS catalog shall provide query capability for the functions described above and in the Access section.  [D-DMWR 4.B4,DMWR 2.McNutt]
7. The standard MOOS catalog information generated from standard data inputs shall be produced without manual intervention.

8. The MOOS catalog shall provide user interfaces supporting common metadata creation and management functions. 

3.3 Data Ingest Interfaces

“how the data is organized as it arrives at the SSDS, and what happens to it once it gets there”— While the SSDS is being designed as a MOOS system, and must smoothly handle MOOS data, the interface must be clearly defined in such a way that it can be adapted to other systems if necessary. If making the SSDS interface modular, and reusable means that some pre-processing of MOOS data is required to make that data SSDS-compliant, that is probably an appropriate design tradeoff to make. (Especially so since the pre-processing may well be accomplished by the IAG team anyway, and should not be significant.)

1. The data interface to the SSDS shall preserve (i.e., allow for the re-creation of) the original instrument-originated data format.  Comment:  This is implicitly a requirement on MOOS or other data-sources, in that it describes how the interface to SSDS will work and therefore how their data must be if it is to work with SSDS.
2.  The SSDS shall provide an interface to allow users or systems to submit both arbitrary data stores, and the required SSDS metadata description of those files to make them SSDS data stores (as defined in this set of requirements).

2.1. The SSDS shall fully process the SSDS data stores so as to provide access to them consistent with their contents, as described in these requirements.  [D-DMRR, IAG/jbg]
2.2. The input data store’s location and name shall be specified using URL or (TBD) equivalent naming conventions.  [IAG/jbg]Comment: Resolution Date=3/02  Owner=SSDS Team.
2.3. The interface shall enforce that the submitter meet the specification for the required SSDS metadata description.  [D-IAG/jbg]
2.4. The interface shall allow the submitter to additionally specify any auxiliary textual descriptive information appropriate to SSDS data. [IAG/jbg]
2.5. Both human and computer-based submitters shall be able to use the interface. (Two separate interfaces may be provided, in which case all of the interface requirements given here apply to both.) 

2.6. The interface shall allow the submitter to specify a data store containing the description for the arbitrary data file.  [IAG/jbg]
2.6.1. The descriptive data store may be the input data store itself, so long as location of the descriptive information is known to the interface.  [D-IAG/jbg]
2.6.2. The descriptive data store must follow one of the (TBD) SSDS-acceptable description standards.  [D-IAG/jbg] Comment: Typical description standards are NetCDF, and well-formed XML per a to-be-defined DTD. Resolution Date=12/03  Owner=SSDS Team.
2.7. Upon command, the SSDS shall treat the data within submitted files as an SSDS data set, and process it accordingly. [IAG/jbg] Comment: Submitted files do not have to contain SSDS data records within them; most will not, and will be processed as a ‘blob’, although possibly a well-described blob. So typically this command will not be used.
2.7.1. Submitted files processed using this command must contain a sequence of SSDS data records per the SSDS data record format.  [D-IAG/jbg]
3. The SSDS shall process SSDS data records (i.e., those that are correctly formatted and described) that are received via its record ingest interface.

3.1. The correct format of SSDS data records is described in the SSDS Interface Control Document. The general content of each data record’s wrapper metadata is described under the Metadata section below.  Comment: Development of this document will be ongoing. (It may be electronically maintained, and linked to the interface software itself, so that small changes can be made at very late stages of development. At this stage, it appears possible that the SSDS data ingest could interface directly to ISI software, in which case the same interface specification could define both ISI output records and SSDS input records.)
4. The SSDS shall be capable of managing and using any SSDS-compliant data description that is received before or with the described data.  [MWR 4A]
5. The SSDS shall tolerate dropouts of data stream connectivity without impacting its functionality (aside from the absence of data that would have been received over that connection). [MFR 10.1]
5.1. The SSDS shall detect missing data records and flag their absence within the archived data. [D-MFR 10.1]
5.2. (TBD) The SSDS shall be capable of processing data that are received out of sequence, so that data access appears to preserve the original sequence in which the data was generated. [D-IAG/jbg] Comment: Resolution Date=2/02  Owner=Mgt Team (if hard), SSDS Team (if not hard)  Although desirable, this capability may be hard to implement, therefore expensive, therefore debatable. It comes into play in two situations: 1) Some data records take a slow path to the SSDS, while other later ones take a faster path. 2) Only selections of the original data are transmitted in near real time, and the complete original data stream (including records already transmitted) arrives later. It would be nice if one technical solution neatly addresses both situations. [MFR 10.1]
6. The SSDS shall be capable of ingesting data with out-of-order timestamps.

6.1. If timestamps are not sequentially increasing in the received data (either because data is received out of order from when it was generated, or the instrument/sensor has incorrectly timestamped the data), the data shall nonetheless be stored. [MDMW ExecSumm etc., MDR 7.1]
6.2. If timestamps are not sequentially increasing in the received data, behavior of any time-related functions of the SSDS are undetermined.  [D-IAG/jbg]
6.3. If data records with duplicate timestamps (and potentially duplicate data) are received, SSDS will not take any action to attempt to eliminate the duplication. [IAG/jbg]  Comment: While SSDS will not, external processing may take care of this, and produce a new/better SSDS managed data set.
7. The SSDS shall provide archival storage for undescribed SSDS source data, but does not have to provide user-level access to this data. [IAG/res]
7.1. The SSDS shall archive undescribed SSDS source data in a form that allows more complete processing once the record content description is received/available. [D-IAG/jbg]
7.2. The arrival of record content descriptions shall initiate the complete processing of associated, previously received data. [D-IAG/jbg]
7.3. Post-processing of temporarily archived data takes place on a non-intrusive basis, and does not have to meet the processing timing requirements outlined elsewhere in this document.

3.4 Procedures

“integrating the real world data sources”—These requirements address the human and organizational processes that must be accommodated by the SSDS.

1. Accommodation of manual processes

1.1. The SSDS shall automatically process any user- or system-submitted data that meets the specifications described under Data Ingest above.  [DMRR]
1.2. The SSDS shall incorporate processes that can not be automated, so as to meet the following objectives: Development cost must be balanced against ease of use in meeting these objectives.
1.2.1. Capture of the data from the process is user-friendly (using existing user tools when possible, minimizing the number of user processes and amount of user time, and allowing user review and update of the resulting data).

1.2.2. Manually generated data is validated upon entry to ensure minimum data ingest specifications are met.

2. Data calibration, validation, and annotation

2.1. The SSDS shall provide a means for entering and updating instrument calibration data or other meta-information about an existing or future SSDS data store, and associating the entered information with the appropriate SSDS data store. Comment: This may be accomplished via addition of the latest applicable information, or via replacement of the changed data.  The requirement doesn't imply a specific technical approach.
2.2. The SSDS shall provide a means to annotate SSDS data stores with subsequent validation status or other meta-information, associating the entered information with the applicable SSDS data stores and/or individual SSDS data records.

2.3. The SSDS shall provide a means to associate SSDS data stores with revised data, as described in the Architecture section.

2.4. The SSDS shall provide a means to annotate SSDS data stores with textual annotations from users.

2.5. The SSDS shall provide a means to manually make an association from MBARI data sets to data at other institutions. Comment: This refers to the ability to establish simple cross-references between SSDS and external data. An annotation capability is one possible solution, but something that allows traversal of the ‘link’ (to the other data set0 would be of particular value.
3. The SSDS shall provide mechanisms to signal updates to managed SSDS data sets.  [DMRR, IAG/jbg] Comment: Without this mechanism, users who wish to maintain ‘real-time’ displays of information would have to poll the SSDS (for changes to the modification time in the first item below) at higher frequencies than the data arrivals actually occur. This will load the system and produce less than optimal results.
3.1. The last modified time shall be available for all managed SSDS data sets.

3.2. Some mechanism shall be available to initiate execution of external software procedures when managed SSDS data sets are updated.  [DMRR] 

3.3. A user shall be able to request interactive notification of an update to a managed SSDS data set, and shall receive notification within two minutes (TBD) of the SSDS data set update. [D-IAG/jbg] Comment: Resolution Date=3/02  Owner=MOOS Project Scientist
3.5 Metadata

“information about other data”—‘Metadata’ can mean many different things. Within these requirements, the only meaning of the word ‘metadata’ itself is the one above: “information about other data”. Sometimes, the descriptive information may just be a part of the collected data stream, and so does not have to be provided or processed in a special context by SSDS.

In these requirements, we address the things SSDS has to do with metadata. The three types of metadata the SSDS has to do something with are the ones defined above: record wrapper metadata, record content descriptions, and rich science metadata. 

1. Each SSDS data record shall include the following record wrapper metadata when submitted to SSDS. 

1.1. Device ID

1.2. (ISI) Timestamp

1.3. Record Type (Record Content Description, Rich Science Metadata, Device Event, SSDS Data Record)

1.3.1. Record/Event Subtype

1.4. Metadata ID

2. Each SSDS data store shall be described by a record contents description that fully describes the format of the data records making up the store. The record contents description includes, at a minimum:

2.1. data item type (int, float, double, string, ...; may include structures, such as arrays)

2.2. data item size

2.3. data item units (mm, m, km, m/sec, n/a, etc.)

2.4. data item unit reference  (if applicable)

2.5. descriptive name for the data item

3. Each SSDS data store may also be described by any of the following metadata within the record contents description:

3.1. accuracy of data item  [DMRR] Comment: In this context,  this is a static value corresponding to the measurement capability of the instrument. If it is dynamic, reflecting current conditions or on-the-fly calibrations, it needs to be provided as rich science metadata, or as part of a data stream. 
3.2. short description of data item

3.3. reference to detailed description of data item 

3.4. data contact person

3.5. access restrictions (TBD per Architecture)

3.5.1. restricted/private

3.5.2. embargo or validation period (specify length)

3.5.3. notify upon access

3.5.4. public

4. Each instrument may produce rich science metadata with any of the following metadata:

4.1. spatial location at which the instrument is located (x/y/z, lat/long/depth, or equivalent), or a reference to same.  Comment: Position (lat/lon/depth) is not fundamental to every SSDS data item. For example, calibration data that has been developed in the lab need not have an associated position. The system will rely on each scientist to determine whether any specific position data must be associated with their data, and will make the MOOS-generated position available as appropriate for ocean-generated data streams. Note that this approach  imposes a requirement on the MOOS architecture, but avoids imposing a requirement on the instrument developer
4.2. instrument/sensor type (or software identification, if a process generated data)

4.3. instrument serial number (or software version ID, if a process generated data)

4.4. instrument component information

4.5. instrument contact person

4.6. Parent Device ID

4.7. annotations with descriptive information about the data production process

5. Each data set may be further characterized by data developed by SSDS, or entered by users, such as:

5.1. data set characterizations (summary info re data sets)

5.1.1. start, end time

5.1.2. location box (lat/lon/depth ranges)

5.1.3. reliability (engineering/proof of concept, prototype, calibrated)

5.1.4. user comments

5.2. associated data 

5.2.1. files used to calibrate this data 

5.2.2. pointer to original data (if this is revised data)

5.3.  other information as provided  [IAG/jbg] Comment: Information provided about the data will be stored in relationship to that data itself. If information is about the data stream (for example, when to expect the next record, or how often records are generated), this should be maintained as simple instrument-reported data (because it doesn’t help interpret a particular data record/data value).
6. All of the metadata described above shall be maintained by the SSDS if it is provided.

7. The metadata capture process shall provide the capability to enter information for multiple processing steps for a single submitted data set.

3.6 Access

“how people access the data (visually, text, DB files, etc.) (includes presentation)”—This section describes the requirements for the Data Access Interface, which includes any data access computer interfaces supported by the SSDS. This also include any special presentation formats that SSDS includes (for example particular plots that are supported); this is a short list for now, to ensure we are able to complete the work, but this is an important component of what we will provide.

1. Access to metadata

1.1. The user shall be able to access all maintained metadata associated with any particular data set or item.

1.2. Access requirements shall apply equally to data and to its corresponding metadata (unless otherwise specified).  Comment: Metadata values should be available in the same formats, and with the same interfaces, as any of the data values.
2. User and Programmatic Interfaces

2.1. The data access interfaces shall provide access to all the SSDS data stores. 

2.1.1. Similar types of data shall be accessible with the same interface.

2.1.2. Different types of data shall be accessible with similar interfaces .

2.2. The SSDS shall provide an application interface to allow other computers and applications to access the SSDS data stores.

2.2.1. The SSDS shall provide at least one application program interface (API) with which to access data.

2.2.2. TBD: External access to the SSDS shall maintain data security and access restrictions placed upon the SSDS data.  [DMRR]  Comment: Resolution Date=2/02  Owner: Mgt Team
2.3. The human interface to the SSDS shall be web-based.

2.3.1. The web interface shall be accessible via standard browsers and plug-ins) on generally available computer platforms (Unix, Linux, Windows, and Macintosh). [D-MDMW 4.8]
2.3.2. Where consistent with the amount of data, the web interface shall provide interactive access to the data within the browser/plug-in environment.  [DMRR]
2.4. All the Access requirements shall apply to both manual and automated access, unless otherwise specified

2.5. The user interface shall support both graphical, and value-based, data delivery. (See ‘Graphical presentation’ and ‘Value-based presentation’ below.)  

2.5.1. The computer-oriented user interface only needs to support the delivery of graphical content that makes sense in that context.

3. Selection of data

3.1. The user shall be able to select subsets of data records within an SSDS data set according to their record timestamp.

3.1.1. The user shall be able to specify time range intervals to a resolution of at least 1 millisecond.

3.2. The user shall be able to select and aggregate data from separate SSDS data sets in a single operation (so that the data is plotted or presented as a single collection), with the following specific algorithms. Comment: This is easy, although my wording isn't so great.  A major improvement, also easy, would be to provide interpolation. When we accomplish those, we can worry about all the fancy gridding processes y'all know about.
3.2.1. If the user requests all unique records, the SSDS shall present data values from every record with a unique timestamp, and for data items not within that record, will reuse the last known value of that item.

4. Graphical presentation

4.1. Graphical presentation shall include a set of standard quick look formats and features (list TBD), to include: Comment: Resolution Date=12/02  Owner=MOOS Project Scientist
4.1.1. x-y plots

4.1.2. x-y-z plots (lots of possibilities)

5. Value-based presentation

5.1. Value-based presentation shall include a set of standard presentation formats (list TBD), to include: Comment: Resolution Date=12/02  Owner=MOOS Project Scientist
5.1.1. ASCII Comma Separated Values

5.1.2. NetCDF

5.2. Any related metadata shall be maintained with the provided file, consistent with the specified format. (For example, ASCII files will have a descriptive textual header, while NetCDF will incorporate metadata into its binary header.)

5.3. Upon user command, the SSDS shall provide access to any SSDS data set in its originally generated format. [MFR 11.a]
6. The SSDS shall interoperate with non-SSDS systems. [D-MFR App1-3.1.6]
6.1. The SSDS shall be capable of referencing and accessing other oceanographic data repositories that use common oceanographic data access standards (specific repositories and standards TBD).  [D-MDMW 4.B4]  Comment: Resolution Date=1/03  Owner: MOOS Project Scientist  

6.2. The SSDS shall be capable of providing its data in formats that are accessible to tools commonly used in the oceanographic community, as described in this section.  [MDMW 4.1]
6.2.1. DODS

6.2.2. others TBD  Comment: Resolution Date=9/03  Owner: MOOS Project Scientist
6.3. TBD: The SSDS shall be capable of logging external (non-MBARI) access to its data, recording the time, data sets accessed, and individual user performing the access.  [DMRR]  Comment: Resolution Date=6/02  Owner: Mgt Team
7. The SSDS shall provide access to all the metadata associated with any SSDS data item, data value, data record, data set, or data store.

7.1. The SSDS shall associate metadata with all the data to which it applies.

7.2. The SSDS shall provide access to all the data stores or data values matching a particular metadata profile.

4 Appendices

5 Index






















































































































































































































































Page 2 of 24 

