Chapter 2 





EDITING/CHANGING A DATABASE


This section describes procedures to alter and existing database

________________________________________________________________

SUMMARY

Edit (GUI) a database


dbe {databasename}

USEFUL COMMANDS

dbcp -> provides a method of copying databases.  The destination may be either a directory,  or

 
a database  name.  If destination is a directory, the database retains its original name.


Otherwise, the database name  is changed as part of the copy operation.

dbdiff -> compares two databases with similar output to that of the UNIX command sdiff -s

dbset -> used for global changes across multiple tables

dbaddv -> program for adding records to a database table. This is useful in scripts.

dbcalc -> evaluates expressions against a database table

_____________________________________________________________________________


There are three ways we know of to edit an ANTELOPE database. The first uses the database editor (GUI) provided with ANTELOPE - dbe. This is the preferred method. The second is to use the set of tools provided by ANTELOPE (/opt/antelope/4.8/bin) which can be called from within perl scripts (presumably called by other scripting languages as well.) The third way is to simply edit the flat ASCII database tables. This works but can be very difficult and lead to a broken database.

DBE


The example database is "tongadb".   Run    




dbe tongadb
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The initial (base) set of tables is displayed. These are:

tongadb.calibration -> The calibration table contains a record of updates in the calibration of the station-channel

tongadb.instrument -> The instrument table contains ancillary calibration information. It holds nominal one frequency calibration factors for each instrument and pointers to nominal frequency-dependent calibration for an instrument. This table also holds pointers to the exact calibrations obtained by direct measurement on a particular instrument (see sensor). 

tongadb.lastid -> The lastid table contains the last value used for any keys which use a counter. There is one row for each keyname.

tongadb.network -> The network table contains general information about seismic networks (see affiliation).

tongadb.schanloc -> SEED uses loc  to further specify channel, but the css3.0 schema doesn't support loc as a key.  This table maps seed chan+loc codes to a unique local channel code, using the corresponding local sta name.  Note the combination of the local sta name with the 

foreign chan and loc codes.

tongadb.sensor -> The sensor table stores calibration information for specific sensor channels. This table provides a record of updates in the calibration factor or clock error of each instrument and links a sta/chan/time to a complete instrument response in the instrument table. Waveform data are converted into physical units through multiplication by the calib type located in wfdisc. The correct value of calib may not be accurately known when the wfdisc record is entered into the database. The sensor table provides the mechanism (calratio and calper) to update calib, without requiring possibly hundreds of wfdisc records to be updated. Through the foreign key inid, this table is linked to instrument, which has types pointing to flat files holding detailed calibration information in a variety of formats (see instrument). 

tongadb.site -> The site table contains station location information. It names and describes a point on the earth where measurements are made (for example, the location of an instrument or array of instruments). This table contains information that normally changes infrequently, such as location. In addition, the site table contains types that describe the offset of a station relative to an array reference location. Global data integrity implies that the sta/ ondate in site be consistent with the sta/chan/ondate in the sitechan table. 

tongadb.sitechan -> The sitechan table contains station-channel information. It describes the orientation of a recording channel at the site referenced by sta. The table provides information about the various channels that are available at a station and maintains a record of the physical channel configuration at a site. 

tongadb.snetsta -> SEED uses network to further specify station, but the css3.0 schema doesn't support net as a key where ever sta is used.  This table maps foreign seed net+sta codes to a unique local station code.

tongadb.stage -> Information characterizing an individual stage of the total calibration of a station-channel.  Stageid provides the specific ordering in the system response for the stage,  gnom, gcalib, and gunits are given for the stage. Combining all records having the same sta-chan-time will provide calib in the calibration table.  This table can describe analog or digital stages.  Each record provides pointers to files which contain the actual poles/zeros or digital filter coefficients.

tongadb.wfdisc -> The wfdisc table contains a waveform header file and descriptive information. This table provides a pointer (or index) to waveforms stored on disk. The waveforms themselves are stored in ordinary disk files as a sequence of sample values (usually in binary representation). 

GENERAL GUI TABLE WINDOW CONTROLS AND FEATURES


Clicking on any of the table names results in a similar view of the table.  This is the example database wfdisc table. Although there are 20 fields in each record of the wfdisc table only 6 are shown in this view. The number of fields shown in a view can be controlled using

   VIEW -> ARRANGE. 

This allows you to pick which fields are displayed and in what order they are displayed (by clicking - IN THE ORDER YOU WANT THEM DISPLAYED -the fields to be displayed.
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Window Regions:

1) Controls

2) Text Entry area

3) Page Up/Down

Keys:

<left click> -> select

<shift> <left click> -> select multiple records

<ctrl> <right click> -> shows record view

Features:

 lower left corner -> the total number of records in the table (126)

Menus:

File -> 
Open Database


Open Table ->


Open View ->


Create New Table ->


Save 


Print


Dismiss


Quit dbe

Edit -> 
Add Rows
-> insert


Crunch Table
-> removes records which have been nulled by 'Delete'

 
Delete

-> sets all fields in a record to null value

View ->
Arrange 
-> sets which fields to display in this view


Record View
-> brings up a table showing all fields in that record  <ctrl> <right click>


Sort
-> produces a new view of these records based on the indicated fields to sort on


Subset 
-> ????????


Group 
-> ????????


Ungroup -> ???????


Join ->


Left Join ->


No Join ->


Outer Join ->


Theta ->


join Keys ->


Find Forward ->


Find Backward ->


Row # -> go to row number specified in the Text Entry Area

Options ->
Allow Edits -> this must be checked before any editing is allowed



Hide Null Columns



Keep Window 



Max Rows



Readable Time



US/Central



Chose font ->



Chose Header Font ->

Graphics ->
Graph



Graph2



Waveforms

Process ->
????? for your own program

Help -> provides help on the schema and table 

Fields:


Each of the fields in the table has a label button. These buttons bring up menus which allow column specific operations such as adding and deleting values, searching the column, sorting and setting the field value.

Set -> if the edit option is selected then the field value is replaced with the value in the "Text Entry 
Area"

JOINS: (cribbed liberally from the datascope tutorial)


A basic idea of database is that a piece of information is kept in only one place. The advantage is that if a  given piece of information needs to be changed , then it is changed in only one place. The disadvantage is that not all of the information you may need is in the same table.  The join operation is useful in this case. A join means creating a composite table composed of the  fields of one table with  

Example :   Look at the instrument table. It has a primary key of "inid" and an alternate key of " insname instype band digital samprate rsptype ncalib ncalper dir dfile". 



The sensor table has a primary key of "sta chan time::endtime" and foreign keys of "inid chanid"

    In instrument select join. Only one join is allowed, that with sensor. When this is done a 

Joining Tables

   The principal drawback of keeping data in a relational database is that you must regularly join tables in order to extract information from the database. In the demo database, given data recorded at station AAK and referenced in the wfdisc table, you must look into the site table to find out the location of AAK, and into sitechan to ﬁnd out the orientation of the sensors, and into sensor and instrument to ﬁnd out the response of the instrument. The most convenient way to do this is to construct a join of wfdisc, sensor, instrument, site and sitechan. Conceptually, you can imagine forming a join of two (or more) tables as follows:

1.  Find all combinations of a row from each table.

2.  Keep only the combinations which satisfy some condition.

This approach would involve calculating the expression m1 * m2 * ... * mn times. For complex expressions, the join must in fact be performed in this fashion. Datascope’s theta join is performed in exactly this manner. However, this can be slow and expensive (try it), and it’s often possible to use indexes to work much faster. Natural joins among the tables of a database are those where the join condition is that fields with the same name have the same value. For instance, when joining wfdisc with site, the sta field should be the same in both the wfdisc row and the site row:

                           
 wfdisc.sta == site.sta

Forming the joined table which satisfies this condition can be done in a more efficient fashion than by considering every possible combination of rows from wfdisc and site. Instead, first sort site by sta, then proceed linearly through the wfdisc table. For each row of wfdisc, find the rows in site which have the same sta by searching the sorted list. Instead of m1 * m2 calculations, there are now more like m1 * log(m2) calculations -- much quicker (you may need to consider the time to compute the sorted list, of course). Datascope performs natural joins in exactly this fashion.

In addition, of course, the time ranges in wfdisc and site should match. In Datascope, this is taken to mean that the time ranges overlap. (In practice, this often means that one time range falls completely within the other; it is sometimes a database inconsistency if this is not true.)

Datascope provides a method of indexing time ranges. This is more difficult than it may at first appear. Consider a number of overlapping time ranges -- how should they be sorted? There is no unique ordering for overlapping time ranges. They might be sorted by starting time, by ending time, by the midpoint, etcetera. Some choice must be made, and Datascope chooses the one you probably thought of first; it sorts by starting time. However, if a time range index consisted of just starting times, on average the join expression would need to be computed on half of the indexed table for each record of the first table. To avoid this, Datascope first sorts by starting time, then computes a monotonically increasing envelope function of end times. The start times and this envelope function have the same sort order, so that the set of candidate matches is considerably restricted. Nonetheless, range indexes are more costly to compute and to join with than indexes on simple or compound keys.

Inferring Join Keys


If you don’t specify the keys by which to join tables, an attempt is made to infer the keys based on the primary, alternate, and foreign keys specified for the two tables. The process is based on matching names for the keys of the two tables. It proceeds as follows:

1.   If any foreign key in the first table is a part of the primary or alternate key in the second table, use it as the join key.

2.    If any foreign key in the second table is a part of the primary or alternate key in the first table, use it as the join key.

3.    Compare the primary keys of the two tables; if any ﬁelds match, use those as the  join keys.

4.    Compare the alternate keys of the two tables; if any fields match, use those as the join keys.

5.    Compare the primary keys of the first table to the alternate keys of the second

       table; if any fields match, use those as the join keys.

6.    Compare the primary keys of the second table to the alternate keys of the first table; if any fields match, use those as the join keys.

The process is complicated somewhat by the presence of ranges, for example a time range. A range matches another range with the same start and end names. (As a special concession to the CSS 3.0 database, time::endtime will also match ondate::offdate. The original decision to have the fields ondate and offdate was ﬂawed.) Arange will also match a single ﬁeld which has the same name as the start of therange. For instance, time will match time::endtime. Tables which are the result of joins inherit a subset of the keys possessed by their parents. This process is strictly ad hoc, and is not guaranteed to produce the correct subsequent joins. However, it is very often correct, and by careful choice of the order in which you join tables, you can usually force the correct join.

Inheritance of keys

   
The inheritance of keys in joined tables is based strictly on the names of the keys. The primary key for the joined table is the set of unique names from the primary keys of the two parent tables. The alternate and foreign keys are similarly constituted.

  Once again, the presence of ranges complicates matters. If the parent tables had

   time and time::endtime as part of their primary key, the joined table will have both

time and time::endtime as part of its primary key. However, because both time’s are unqualiﬁed, the time from the first table in the join will be used in later joins. This will probably not be the right choice.

Specifying Join Keys

  
To be absolutely certain you have the correct join keys, or to override the inferred join, you may specify join keys. Join keys are speciﬁed as two lists of fields or ranges; one list for each table. Often these two lists are identical. Ranges are indicated by the double colon separating the lower and upper boundary of the range. Note that the keys need not be just simple ﬁeld names; they may also be expressions.

Speed and efﬁciency


Datascope always performs the joins two tables at a time, in the order you specify. An index is always used for the second table, while the first table is stepped through linearly. This can be useful for verifying that every record in the first table joins with one or more records in the second table, or identifying the records which don’t join. (Finding the records which join with multiple records in the second table is more difficult). However, your usual concern is what’s fastest? A commercial DBMS will probably attempt to figure this out for you, and compute the join in the most efﬁcient fashion. In Datascope, you must figure it out on your own. If it’s really important, time the command line utilities. But as a rule of thumb, joins will be fastest if the second table has more rows and has the necessary index precomputed. If an index must be computed to perform the join, then it’s faster (usually) if the second table has fewer rows. An operation which is complementary to a join is to find all the records which do not join with a second table. Such records often indicate a database problem of some sort. The join operation (from the C interface) returns a list of these records, and the dbnojoin command and tcl and perl operation provide a view containing these records.

Once you have a joined view, you may want to take it apart. Datascope provides a few operations which do this. dbsever removes one table from a view, keeping only rows which are unique in the output view. A related operation is dbseparate, which forms a view of all the records from a particular table which participate in the input view. A view may also be taken apart with dbunjoin, which creates new tables containing only the records which participate in a view. A corresponding operation is to return a list of all the records participating in the view for each table in the view. A view is a somewhat static snapshot into a database. It is a set of references to speciﬁc records in the database. Changes in the fields of existing rows of the database will be reflected in the view, if you get the value of a ﬁeld. However, the view will not change as new records are added, nor because changing fields would result in a different view if the view were recomputed. A program which needs a more dynamic window into the database must either recompute the view frequently, or may find the dbmatches operation to be useful. dbmatches ﬁnds the collection of records in a table which would satisfy a certain join condition; it does not create a new joined view, it just returns the list of records. The user must index through those records; this is more lightweight and more convenient in many situations.

