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How the spatial index works

1. Features rejected by envelope search of plume’s envelope against
spatial index grid

2. Features rejected by envelope search of plume’s envelope against
individual feature envelopes in spatial index table

3. Features rejected by comparing the plume itself to the feature
envelopes in the spatial index table

4. Features rejected by feature-to-feature overlap testing of plume
against parcels from the feature table

5. Features selected by server and streamed to client

Plume

Plume’s
envelope



Up to three spatial index
grids

• Most layers have only one spatial index grid

– Each grid requires a separate index search

– Multiple grids are usually slower—try to use only
one

– Use when features are vastly different in size.  This
avoids needing huge numbers of grid cells to cover
a large feature

– SDE will not allow more than 1,000 cells/feature
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Spatial index layout
NAME DATA TYPE NULL?

sp_fid SE_INTEGER NOT NULL

gx SE_INTEGER NOT NULL

gy SE_INTEGER NOT NULL

eminx SE_INTEGER NOT NULL

eminy SE_INTEGER NOT NULL

emaxx SE_INTEGER NOT NULL

emaxy SE_INTEGER NOT NULL

• sp_fid is the feature ID (FID)

– The FID joins the spatial index to the feature table and
business table

• gx and gy identify the cell’s row and column

– Two bits are reserved as flags to indicate whether this row
contains a level 1, 2, or 3 size index grid cell

• eminx, eminy, emaxx, emaxy are the feature envelope
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load-only I/O mode before inserting
rows.

• The commands to change I/O mode
are:
– sdelayer -o normal_io
– sdelayer -o load_only_io

• Both shp2sde and cov2sde with
 -o create will first place a layer in
load-only I/O mode before inserting
rows.



Layer I/O modesLayer I/O modes

• A layer in LOAD_ONLY_IO mode
– Cannot be queried
– Accepts data much faster (~10x)

• A layer cannot be put back into
normal I/O mode if the spatial index
parameters or layer keyword prevent
spatial index creation.

• A layer in LOAD_ONLY_IO mode
– Cannot be queried
– Accepts data much faster (~10x)

• A layer cannot be put back into
normal I/O mode if the spatial index
parameters or layer keyword prevent
spatial index creation.



Layer I/O modesLayer I/O modes

• You can’t test the performance of a
layer in LOAD_ONLY mode.

• The first time you load a layer:
– Use HUGE grid size
– Use HUGE keyword parameters
– Make measurements
– Load it again

• You can’t test the performance of a
layer in LOAD_ONLY mode.

• The first time you load a layer:
– Use HUGE grid size
– Use HUGE keyword parameters
– Make measurements
– Load it again



Performance testing
guidelines and procedures

Performance testing
guidelines and procedures

• Measurement & Sampling
– There are many variables in measuring

SDE performance:
• CPU load
• Network load
• I/O load
• Configured RAM
• DBMS software
• DBMS “warmth”

• Measurement & Sampling
– There are many variables in measuring

SDE performance:
• CPU load
• Network load
• I/O load
• Configured RAM
• DBMS software
• DBMS “warmth”



Performance testing
guidelines and procedures

Performance testing
guidelines and procedures

• Measurement & Sampling
– The only way to be sure that the metrics

you capture are meaningful is to take
multiple samples

• A single measure ignores the effect of
caching on the production environment.

• Samples provide access to statistics

• Measurement & Sampling
– The only way to be sure that the metrics

you capture are meaningful is to take
multiple samples

• A single measure ignores the effect of
caching on the production environment.

• Samples provide access to statistics



Performance testing
guidelines and procedures

Performance testing
guidelines and procedures

• Sampling statistics
– Sample size is important, but don’t

overdo it!
– Pay attention to variance and standard
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geometry
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better than “small” ones
– Specifying a precision very much

smaller than the accuracy wastes disk.
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Level 1,   Grid Size 5000
---------------------------------------------------------------------
  Grid Records: 9117
  Feature Records: 67
  Grids/Feature Ratio: 136.07
  Avg. Features per Grid:   4.78
  Max. Features per Grid: 14
  % of Features Wholly Inside 1 Grid:   0.00
---------------------------------------------------------------------
                Spatial Index Record Count By Group
  Grids:      <=4    >4    >10    >25    >50    >100   >250   >500
 ---------- ------ ------ ------ ------ ------ ------ ------ ------
  Features:      0     67     67     67     64     48      3      0
  % Total:       0%   100%   100%   100%    96%    72%     4%     0%
---------------------------------------------------------------------
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• The sdelayer -o si_stats report• The sdelayer -o si_stats report

Level 1,   Grid Size 500000
---------------------------------------------------------------------
  Grid Records: 74
  Feature Records: 67
  Grids/Feature Ratio:   1.10
  Avg. Features per Grid:  37.00
  Max. Features per Grid: 42
  % of Features Wholly Inside 1 Grid:  89.55
---------------------------------------------------------------------
                Spatial Index Record Count By Group
  Grids:      <=4    >4    >10    >25    >50    >100   >250   >500
 ---------- ------ ------ ------ ------ ------ ------ ------ ------
  Features:     67      0      0      0      0      0      0      0
  % Total:     100%     0%     0%     0%     0%     0%     0%     0%
---------------------------------------------------------------------
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• The sdelayer -o si_stats report• The sdelayer -o si_stats report

Level 1,   Grid Size 50000
---------------------------------------------------------------------
  Grid Records: 273
  Feature Records: 67
  Grids/Feature Ratio:   4.07
  Avg. Features per Grid:   4.79
  Max. Features per Grid: 14
  % of Features Wholly Inside 1 Grid:   1.49
---------------------------------------------------------------------
                Spatial Index Record Count By Group
  Grids:      <=4    >4    >10    >25    >50    >100   >250   >500
 ---------- ------ ------ ------ ------ ------ ------ ------ ------
  Features:     52     15      0      0      0      0      0      0
  % Total:      78%    22%     0%     0%     0%     0%     0%     0%
---------------------------------------------------------------------
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• Query in the right order
• Time series can be trouble

• “We didn’t change nothin’.”
• Query in the right order
• Time series can be trouble



Case studiesCase studies

• Lessons learned
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configuration change.
– Run ANALYZE ... DELETE STATISTICS.
– Organize physical data records in

spatial index order.
– Upgrade to 3.0.2 the moment it arrives.
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