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Overview 
WindSpring is an OEM software development company formed in 2004 to exploit its advanced 

editable compression product. WindSpring is concentrating its development and support efforts on 

the OEM navigation market. The technology is called Data Miniaturization Technology or DMT 

WindSpring has been awarded three patents in the area of compression, editable compression, and 

stream compression. 

DMT has been tested by Hitachi US on the Hitachi Entier database. This use case describes that 

implementation and the results from those tests. 

DMT is now implemented on over one million vehicles, providing compression and advanced editing 

capabilities. 

WindSpring has support both domestically in the United States and overseas in Japan. 

DMT in Storage 
 

WindSpring provides configurable and tuneable compression. This allows the compression results to 

be balanced between compression, performance and memory utilization. 

DMT provides direct access to data, allowing seek, search and edit of the compressed data without 

decompression. In addition, using this DMT access process, providing updates for DVD data can be 

handled using ‘edit blocks’ stored in the DVD controller memory. 

DMTs codec provides enhanced file handling for compressed files in its WindSpring File System. This 

places multiple files in containers and overcomes the inherent limitation of 4GB files on DVDs. 

 

In tests on both 4.7GB (SSSL) and 8.6 GB (SSDL) DVDs, DMT achieved compression ratios of 

approximately 40%. This increases the effective capacity of a 4.7GB SSSL DVD to approximately 8GB 

and the capacity of an 8.6GB SSDL DVD to over 14GB.  

DMT compression can be used on hard disk based systems to provide more data per gigabyte of 

hard disk space. In general, there is no detrimental impact on speed as the effective increased data 
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transfer rate exceeds or balances any codec overheads. The edit-in-place capability of DMT ensures 

that the update time for very large datasets is reduced. 

In flash based systems, DMT provides dual advantages. NAND flash devices typically have slow read 

rates due to the serial access of data in the data blocks. DMT transfer more DMT compressed data 

per data block read. Error rates are high for NAND flash devices resulting in ECC being essential for 

most devices. DMT inherently has a significantly lower error rate than ZIP due to the nature of the 

encoding process. In addition, since DMT accumulates edits into edit blocks, less writes are required 

for the flash devices, extending the write lifetime and reducing wear-levelling operations. 

PARAMETER NOR NAND 

Capacity Low High 

XIP Yes No 

Read Fast Slow 

Write Slow Fast 

Erase Very Slow, 100k Fast, 1M 

Interface Byte Block 

Access Random Serial 

Price High Low 

 

 

Recent projections indicate that NAND Flash prices will soon be lower than HDD prices. 
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DMT in Navigation Databases 
 

In recent tests on embedded database systems, DMT reduced the overall dataset by 63%. At the 

same time there was no detrimental impact on performance, and in some cases performance 

increased. Update time were significantly lower. These DMT compressed embedded databases were 

typical of infotainment and navigation systems, including POI and music data. 

           Figure 1 Original Capacity v MDF Capacity (MB)        Figure 2 Search Speed (ms) 

          

 

During visits to Tier 1 vendors, three out of five were evaluating the use of databases in navigation 

systems. Search speed was consistently identified as the critical issue. DMT excelled in both 

compression and speed of search and update. As vendors move to mixed and hybrid systems 

mandated by future PSF data formats, DMT will provide significant benefit. 

DMT for Incremental Update 
 

DMT provides rich benefits for enabling updates navigation data in both DVD and flash based 

systems. 
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DMT reduces the size of the update required to be transmitted. This reduces the time to send and 

the cost to deliver this update. 

DMT applied updates DIRECTLY to compressed map data without decompressing. Additional 

processing for defragmentation can occur in the background while the system is not in use. 

Finally, DMT can deliver an increase in speed due to the smaller map size, on a case by case basis. 

DMT vs Compression 
 

DMT provides real benefits when compared against traditional compression. 

Firstly, DMT can provide direct access to data without decompression. Since DMT is a lossless 

compression, data can be decompressed for use if desired. When accessed this way, DMT will be, on 

average, twice as fast as traditional ZIP compression and provide lower maximum access delays. 

Secondly, DMT can provide direct edit on compressed data whereas compression requires all data 

from the edit point to be re-compressed. Block compression always requires a de-compress, edit, 

and recompress cycle. Clearly, ZIP cannot be used if edit of large compressed DVD systems is 

required. 

Finally, DMTs edit process is well suited to flash based systems as edit blocks can be accumulated 

and data defragmentation causes only one write to the flash device. 
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Summary 
DMT provides advantages over traditional mapping data in the area of size, performance and 

updating. In general, compared to original data, DMT will provide a compression of around 40% 

while delivering speed increases up to 30%. When compared to compressed data (such as LZ data), 

DMT will provide similar compression performance and speed increases of the order of 5-10%. 

More importantly, DMT provides the ability to update that data in the field, whether this is by direct 

update of the map data or by update of auxiliary database files such as POI. 
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