


Background





This paper predominantly considers the issues and future needs of Ordnance Survey (OS) large scale data originally created from mapping at scales of 1:1250 to 1:10 000.  OS has been storing and managing large scale geospatial data for over 20 years, and has had complete national cover since the early 1990’s.  Access to the current data for maintenance and supply is a fundamental activity and current access to the tile based �Landline vector data is typically �every 2.5 seconds, 22 hours per day.  There is increasingly a demand for availability to data which is not the current data set - historical data, which is raster or vector, and may be from 1 to 100+ years old.








In addition to the main topographic database o,ver the past decade or so , other data sets / products have been spawned from the base data.  This includes the highly successful OSCAR road centre line data, Address-Point (A-P), produced in conjuction with Royal Mail Postal Address data, and Thematic Polygon Dataset (TPD) - typified by the Administrative Area Polygon data.  The data sets were developed separately for sound operational reasons at the time.  However, as with most separated or duplicated data, the sets tend to diverge over time - again, for the very best of reasons.  Another linked data set is National Height Data (NHD.)  While terrain may be regarded as largely independent of settlement and communication, there are obvious correlations such as cuttings, quarries etc.  The relationships of small scales data - both to the large scales and within itself - follows a similar pattern.





Again at the time of development, the best available software technology that was cost effective (for OS), was used.  The result of this was that the management system for OS93 data (Landline) is a tile based, flat file system containing 229,000 tiles.  Because of the tight coupling of data to mapping the tiles cover the sizes of the maps at the original scale of survey - 500x500m, 1x1 and 5x5 kms, for 1:1250, 1:2500, and 1:10 000 respectively. OSCAR, A-P and TPD data are stored in Oracle RDBMS.  RDBMSwas chosen predominantly because the use of the data was perceived as different from Landline, so enquiry activities were envisioned, and an RDBMS was well suited.  Additionally the data sets are relatively small so hardware to provide a realistic performance was affordable.





In summary, where are we now?





For historical, operational, and technological reasons at the time, we have a number of related data sets which have diverged to varying degrees, the major one of which is still closely related to its mapping heritage.  Disparate software management systems are employed to manage and link the various data types.  It would be easy to criticise the decisions that led us to this position.   However, the systems are remarkably robust, very economic to operate,  and service well over 250,000 requests a month with negligible outage�. They currently meet almost all of our own requirements, and those of our external customers.  So why change?





The business drivers for change





There is little doubt the geospatial world is changing.  The demands of customers in our industry, as with every other, is more for less; quicker; more selective; and what I need now not what you dictate.  We are experiencing these demands ourselves in our own desire for new national and bespoke products, as are our more advanced customers. The Internet is revolutionising they way we think about many things and geospatial data services are a good example.





This loosely translates for OS into a data management system which is highly selective in terms of content, format, and  area, and readily available over WANs. While we will still service the large customer base with standard products such as Landline 93 in the short/medium term, based on periodic update based on units of change it is difficult to predict just how fast the technology will take us forward over the next 3-6 years.





With OS’ total commitment to a national programme for all our data - both specification and supply - change cannot be implemented overnight.  So although the current data and systems meet most of OS and our customer needs at present, if we are to be ready for the near and mid-term future, we must work now.





We have in fact been working for almost 2 years on:


data re-engineering


the next generation database(s).�





The data





It is essential the specification for large scale data reflects as best we can, the demands likely to be placed upon it.   The current basic scale specification from which Landline is derived, is inconsistent in places, illogical in others, and has many elements tied to output (graphic) functions.  The needs of GIS users cannot be fully met, and even then, often with much pre-processing.





For ourselves, and by implication our knowledgeable users, the divergence within our data sets presents problems every time we need to combine or select from them.  There is a rapidly growing need to improve the consistency and integration of all our definitive datasets.





If the data specification reflects the future as we are best able to predict, and the disparate data sets have been made logically consistent, it is essential that the data is more readily available, both in time and selectivity.  While a tile based system has significant logical, management, and supply advantages (at least for the supplier), it is singularly poor in selectivity - both in terms of content and area. The logical management problems on tile edges are also considerable.  It is essential therefore that having developed a data-centric specification, removed inconsistencies in the diverging data sets, that the data is made considerably more readily available: both for OS maintenance, and for selective supply to those external and internal customers that want it.











The proposed base data specification�





OS has developed a specification through concept testing and iterative development over the last 18 months..  For most GIS users the proposed specification can be typified in as follows:








Polygons will be implied in the data;


Networks will be completed for selected linear features;


Explicit polygon Identifiers will be generated.


Object attribution will be richer than with current specifications to more closely model the real world


Quality improvement, maintained logical consistency and connectivity.


OS has previously gone through an extensive exercise to clean� and edge-match the basic scales data.  Over the years some inconsistencies have crept in, predominantly because of the difficulties of maintaining such data in non-topological editors.  Returning the data to a fully clean state is both highly desirable for GIS users, and essential for future applications.





With clean data it is then possible to form basic polygons.  While most polygons can be readily formed automatically, many will require ‘dark linking’ �to enable sensible polygons to be formed.  The full specificationalso provides for complex polygons such as a school comprising one or more buildings, and land parcels.  Additionally, it is straightforward to automatically attribute simple polygons as ‘building’ or ‘general land parcel’.  Giving more definitive attribution is significantly more complex and less amenable to automation.  The proposed specification provides for greater discrimination of attribution, but the level which is cost effective is a subject of the pilot.





Current large scale OS data does not have topologically complete networks such as water and railways.  The new specification provides for completion.  It also allows completion of road networks beyond the centre line�.





While the postal address gives a readily recognisable identifier (ID) to addressable property, the so-called ‘non-addressable’ polygons account for by far the greater number.  At first look this includes agricultural land, but the volume of non-addressable polygons grows rapidly with greater land use discrimination in residential / non-residential property, roads (road surface, footpath, verge), waterways, railways.  Not only is the definition and identification of polygons a non-trivial issue, so is the ‘Entity Life History’ (ELH) if anything other than the simple ‘delete’ and ‘insert’ envisaged.  The ELH becomes progressively more difficult to define a rule base for as objects move from points through vectors, to polygons.





In addition to all the specification somee fundamental operational questions have yet to be answered:


.  


Will the hardware and software systems under development manage conversion from the existing to the prososed specification effectively?  


Effectively means more by automation, less by interactive editing.  If effective, will the process be efficient ?  (another few minutes interactive effort to each tile could add significantly to the cost of conversion .)  


What is the impact of topology on the maintenance operation?  Conversion is a once-only exercise while the addition and integration of new surveysis on-going indefinitely.








This particular development is reaching an advanced stage. At the time of this summary software development has reached system testing stage. Development will be more advanced stage by the time of the conference, and is expected to be on the verge of commencement of the pilot.





One of the major aims of the OS Geospatial Data Strategy is to separate the product from the database to enable flexibility and resposiveness of product and service in the future. This and and the future re-integration of the definitive datasets will be acheived in the next generation database - NTD2 (Natonal Topographic Database 2).





Bringing the data back to a consistent whole - NTD2 and making it more available - GEMS2





The second strategic project is NTD2.  This incorporates bringing the various diverging data sets back to a consistent, logical single data set.  At first this may seem straightforward:  just build a superset from the dominant components of the parts.  �  It is not that simple however.  Such a strategy would impact on derived products; customers may perceive product ‘change’ for no apparent reason.  There may be difficulties in ensuring that the data is kept up to date effectively and as efficiently as possible.   A significant element of the next phase of the NTD2 developmentwill be to determine how all this can be achieved.





The second major element will be to develop a Geodata� Environment Management System (GEMS2) to significantly increase selectivity in content and area.  Again, while this appears non-trivial, it does not appear insurmountable (there are several potential suppliers who claim to have a solution to meet all our needs.  We intend to put this to the test.  There are however significant issues.  With our tile based system there are 229,000 objects (files) for management and supply.  Access is straightforward, and rigorously controlled. A fundamental requirement of totally assured write-permission management for maintenance is also controlled at the tile level using the record locking capabilities of RDBMS to control access to the referenced tile. Data integrity is ‘bullet proof’ and file signatures have been maintained for storage and supply since the first ‘data only’ system was developed in 1989.





In operation the systems are robust and fully meet current requirements except in one respect - selectivity and rapid availability.  The tile based system has a data granularity which is too coarse for efficient query which is essential for selectivity.





These issues have been explored with  previous prototype ODBMS, and the high level architecture which has already been developed.  The second part of this phase is to develop the architecture to a low level to allow independent development of individual sub-systems within GEMS2.  The aim will be to address the issues above, which are fully realised for a tile based system with 229,000 tiles, but are a different magnitude when the object level is the feature, and there are expected to be 1.5 billion of them.  The issues of rapid product generation will also need to be resolved by data segmentation, as will the issues of total integrity.
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�  a definition to avoid different understanding: clean data has Unique Co-ordinates at Junction points.  There are no over or under shoots on any valid junctions, and edge detail is similarly consistent across tile boundaries.
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