DRAFT  2 - Commando SDE:  Data Loading

Steps for loading shapefiles into SDE:

1. Figure out the X and Y offsets and Scale

2. Figure out the storage requirements in the database

3. Load the data

1. Figure out the X and Y offsets and Scale

Why do we need to do this?  Because SDE stores all coordinates as 4-byte (31-bit) positive integers.  This helps make it fast. So we have to offset our coordinates to make them positive, then scale them to store the most precision possible.

Steps for determining the X and Y offsets and Scale:

1. Analyze your shapefile(s) with shpinfo

2. Figure out the minimum X and Y, and maximum X and Y (the bounding rectangle, envelope, or extent) for all the data you want to load into the layer.

3. Calculate your xoffset and yoffset using the formulas below.  This puts all your coordinates into positive integer space.  (See figure 1 next page)

4. Calculate your xyscale using the formulas below.  This scales your coordinates to store as much precision as possible. (See figure 2 next page)  

    maxΔ = Max(  maxX - minX, maxY – minY  )

    margin_dist = maxΔ * %Margin

    maxΔ = maxΔ * (1 + (2 * %Margin))

    Xoffset = minX - margin_dist

    Yoffset = minY - margin_dist

    XYScale = floor(SysMax / maxΔ)

  (“floor” means round down to the nearest integer)




(SysMax equals 231-1 or 2,147,483,647)

Example: Decimal Degrees

The world in decimal degrees (or geographic projection) has an extent in degrees of:

minX
–180

minY
-90

maxX
+180

maxY
+90

Use –180 for the X offset, and –90 for the Y offset, to shift the coordinates into positive coordinate space (containing no negative values).  The ΔX is 360, the ΔY is 180, so we will use the ΔX for our maxΔ:

maxΔ = Max(  180 - -180, 90 - -90)

    = Max(  360, 180)

    = 360

margin_dist = maxΔ * %Margin

 = 360 * %0

 = 0

maxΔ = maxΔ * (1 + (2 * %Margin))

    = 360 * (1 + (2 * %0))

    = 360 * (1 + 0)

    = 360

Xoffset = minX - margin_dist

      = -180 - 0

      = -180

Yoffset = minY - margin_dist

      = -90 - 0

      = -90

XYScale = floor(SysMax / maxΔ)

        = floor(231-1 / 360)

        = floor(2147483647 / 360)

        = floor(5965232.352778)

        = 5965232

Using %Margin of zero, this yields xoffset, yoffset, and xyscale values of –180, -90, and  5965232:

-x –180,-90, 5965232
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So using the xoffset and yoffset, we have moved are coordinates into positive integer space, and using the xyscale we have multiplied are coordinates by a scale factor to ensure the best possible fit in the range 0 to 231-1.

NOTE: Some SDE gurus are not fans of the "maximum resolution" approach to calculating xyunits.  If the precision is far greater than accuracy, all this does is increase the storage requirements (and slow down the server).  Clients should not be using sub-millimeter precision just because it is possible.  If your data is in meters for example, you should just use xyscale of 1000 to store down to millimeter resolution.

2. Figure out the storage requirements in the database

Why do we do this?  Because Oracle and some other databases require us to specify how big a table or index is going to be, before it is created.

How do we do this?  The simplest way is just let the software do it for us.  The sdelayer command has a -f <init_features,avg_points> flag, which allows you to specify the initial number of shapes and the average number of points per shape.  These numbers are used to calculate how much space (the initial and next extent) the layer’s Oracle tables will need.

The harder way is to create and use a -k <config_keyword> and put this in the dbtune.sde file.  You can create a default keyword with some big numbers like a Meg for initial and next, or you could work through formulas for determining table sizes.  All of this is covered on pages 26-36 of the “SDE Configuration and Tuning Guide for Oracle”.
3. Load the data

1. Use shpinfo –o stats –f <shapefile> -d sde on the shapefile.  Take note of 3 things:

a) “Number of Shapes:”

b) “Average Points/Shape:”

c) “SDE column definition string”.

2. Use sdetable –o create to create the business table in SDE.  Use the “SDE column definition string” from shpinfo for the -d <column_definition> flag.

3. Use sdelayer –o add to spatially enable the business table.  This is a BIG step.  

a) Use the figures you calculated in Step 1 above for the –x <xoffset,yoffset,xyscale>.

b) Use npsla+ for the ‑e <entity_mask> to ensure all types of data will load.

c) Use 1/10th of the maxΔ for the -g <grid_size>  (you can redefine this later)

d) Use the “Number of Shapes:” and “Average Points/Shape:” (rounded up to the nearest integer) from shpinfo for the ‑f <init_features,avg_points>.

4. Use shp2sde –o init to load the shapefile into the new SDE layer.  Use all for the ‑a {none | all | file=<file_name>} flag to load all the attribute columns.

Example:

shpinfo -o describe -f world30 -d sde

sdetable -o create -t world30 -d "WRLD30_ID double(12,1)" -u <user> -p <password>

sdelayer -o add -l world30,feature -e psla+ -f 72,121 -g 36 -x -180,-90,5965232 ‑u <user> -p <password>

shp2sde -o init -l world30,feature -f world30 -a all -u <user> -p <password> -v
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