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                                 Application Note

Cove Systems SortFile System
In order to respond to the reporting needs of STREAM II users, Cove Systems has developed a reporting system that eliminates the requirement for on-line and batch indices.  The SortFile system provides a dramatic increase in flexibility to report processing over traditional reporting systems.


Important Features
Fewer On-line Indices - The SortFile methodology, eliminates the need for dedicated indices on the data files being reported.  The elimination of these un-needed indices provides increased system performance.

Higher Reliability - Since the index used for reporting is rebuilt every time the report is run the risk of index corruption is eliminated.

No Batch Files - On-line indices have historically been required to be able to produce on-demand reports as "batch" indices cause users to lose access to the data while the batch file is being built.

Any Output Sequence Possible - Using the SortFile methodology reports using any data sequence can be provided.  Output sequences are possible that contain data not in the main file being reported on, or even in related files.  For example: weekly sales detail by SIC code and payment terms.  The SIC code information is the Company Master and the payments terms are in the Invoice Header file.  The actual data is in the Invoice Line Item file.
Reduction in Special Report Costs and Faster Delivery - With the elimination of index contention, a reduction in the cost of producing special reports can be achieved.   Additionally, new reports can be developed and released much faster as customer databases do not need to be updated to reflect the reports' new index requirements.

Percentage of Total Information Possible - Reports are now capable of being written that contain percentage of total data, both at the detail and subtotal(s) levels.

Easy Conversion - Reports using the standard REPORT macro or Cove's ZREPORT can be quickly converted to the SortFile methodology, thereby saving the indices required for reporting and making it easy to add percent of total information.

NON-Dos Considerations: None - all SortFile operations will work correctly in any environment that DataFlex runs under. 

BTRIEVE/Database Engine Considerations: None - Since the SortFile methodology produces a temporary DataFlex file, which is used in Single-User mode only by the user running the report, there is no impact on BTRIEVE operations.

Performance Optimization: There are two methods that can be used to optimize SortFile performance in environments where each user has a dedicated processor.

1. The system parameter F248:SORTPATH can be pointed to a local drive.  If the user has local disk caching software, this can improve performance.  The more caching software the better.

2. The above parameter can be pointed to a RAM disk on the user's PC.  This method requires that the RAM disk be big enough to hold the temporary file and index(s).  Running out of disk (RAM) space is fatal.


Technical Notes
The SortFile system works by creating a temporary DataFlex datafile and one or more  indices in the directory pointed to by F248: SORTPATH.  As each report is run it produces its own special temporary file that is optimized for producing the report.  The processing procedure is as follows:

1. The user enters the selection criteria for the report.  This may include filtering, sequence definition and/or summarization level.

2. The system creates a temporary DataFlex file and one or more indicies, based on the needs of the report, using the overlay FV235X01.  The temporary file (name based on the system counter F248:#SORTFIL) is created in the local directory, or the directory defined in F248:SORTPATH using file number 235 in the Filelist.  This file number may not be used for any other purpose.  The exact structure of the SortFile is defined by the report.

3. The program then loads the data required to sequence the report into the SortFile.  The data loaded is not all the data that will appear on the report, just enough data to build the required index(s), and accumulators if necessary.  While the report is loading the SortFile it builds up any total accumulators that may be required to produce percentage of total information.

4. Once the SortFile is loaded an overlay may be called to automatically create accumulators for the number of subtotaling levels required based on the primary index created for the SortFile.

5. The output section of the report reads through the SortFile, as each record is processed from the SortFile the associated record from the main file is loaded, and any related files, to provide a complete set of data available for output.  Only records that will be output are loaded into the SortFile which increases processing speed and reduces the size of the SortFile.

6. As the report hits the Subtotal points it has available to it the subtotals and grand total accumulated during earlier processing.

The SortFile may also be used to load accumulators for summary reports.  For example in the case of a sales by zip code report, the SortFile would contain one record for each zip code that sales were made to.

Installation Requirements: Filelist entry #235 must be empty and the file creation overlay FV235X01 and accumulator loading overlay FV235X02 must be present.  The FD file for file number 235 is not required at runtime.

Programming Requirements: The SortFile/FV235F22 FD file must be present during compiling.  The FD contains a 1 character definition of possible fields in the operational SortFile and is required to compile programs using the SortFile system.

Maintenence Requirments: As part of night time processing the directory pointed to by F248:SORTPATH should be cleared to remove any temporary files that are left over from the days processing.


Programming Notes to use the SortFile 
Step 1. Add codes to support new commands
#INCLUDE fvsort.inc 


Add to setup section after COVE_SETUP.

Step 2. Define and Create Sort File
SORTFILE_FIELDS
Purpose: Define field sizes in the sortfile.

Syntax: sortfile_fields  [field1 fieldsize1] [field2 fieldsize2] .............

Example: To store the company name in an ASCII field 30 characters long.

SORTFILE_FIELDS A01 30

Defaults: The sortfile is created by default with the following fields defined.  Those fields not changed with this command remain as defined by default.

 20 ascii

fields

A01...A20
ASCII 

 20 numeric

fields

N01...N20
NUMERIC  2.0

 10 date

fields

D01...D10
DATE

 6 accumulator
fields

C01...C06
NUMERIC 14.4

 1 counter

field

REC

NUMERIC 14.0

Note: Only the length of the fields A01...A20 and N01...N20 may be modified.

This command calls the program FV235X01 which actually creates the SORTFILE temporary file 235 in the current home directory of the user, or where F248:SORTPATH parameter points.  Different users can use the SORTFILE at the same time as they each create their own copy of the file.
SORTFILE_INDEX
Purpose: To define the indices required on the sortfile.

Syntax:  sortfile_index  [index number] [field1] [field2] .............

Example: To create index 1 on the A01 field.

SORTFILE_INDEX 1 A01

SORTFILE_OPEN
Purpose: To open the sortfile for input reporting.  This command also points the output channel to channel 1 as this is where the OROUTE macro expects it to be.

Syntax: sortfile_open  

Sample Code Segment
sortfile_fields A01 30 

sortfile_index  1 C01 A01 

sortfile_index  2 A01  

sortfile_open

Step 3.
Loop through input data file using selection criteria to load the required SortFile fields.  If a total value is required to produce percent of total information later in the report, it should be accumulated at this point.

Step 4.
Execute FV235X02 to create subtotals for the fields in the primary index.  These are written to small ASCII temporary files and can be read in during the print portion of the program.

Step 5
Report out of the SortFile, as each sortfile record is read you fetch the required records out of the appropriate data files.

Sample Program: Please refer to FV054R20/21 as a samples of the SortFile system.  R21 is a simple report while R20 is a more complex report with one level of subtotaling.


Advanced Sort Field Selection
Since the SortFile methodology allows for indices to be created that contain segments from files other than the main data file being reported from, the following method has been implemented to allow the system administrator to determine which sequences can be selected based on the GenCode file.

The example used is FV054R20 - Customer Ranking with One Break.  This report performs one level of subtotaling.  What the primary report and secondary report sequences are is of no concern to the structure of the report.  What is important though is how the report is told what field should be loaded into the SortFile as the primary index and what should be displayed on the report output.  This has been handled using the GenCode table.  In the case of FV054R20 a table has been created with the name 054R20BS (BS for Break Sequence).  This table is associated with three fields on the selection screen which hold the information from the GenCode Table.  The GenCode table records contain the file number and field number of the field to be used in the fields GENCODE.DATA_1 and GENCODE.DATA_2 respectively.  When the user gets to the point of selecting the first sort sequence, the system pops up the FV019M01 overlay and allows the user to select from the table entries.  This allows the system administrator to determine which fields may be selected as the first sort.

An example (FV054R20): to produce a report of customers sorted first by default shipping carrier and then by sales year-to-date.  To select the primary sequence a record would exist in the GenCode table with 24 in the DATA_1 field to point to the FREIGHT file and 9 in the DATA_2 field to point to the shipper number field in the FREIGHT file.  The data in the GenCode records description field would be printed on the report in the title.  In the SUBHEADER section of the report the system uses the data loaded into the SortFile index for each level of subheader and subtotaling.

The reason for using the GenCode file instead of hard coding the selection in the program is that in some cases there are hundreds of possible selections which would be unreasonable to hard code, and secondly if the user wishes to report on a user defined field the system needs to know what to use for the description of the data being reported on.

This methodology is implemented in multi-level reports where the user may select what data each level of the report should reflect.

From a design standpoint the restrictive criteria for a report using the SortFile system, are the number of break levels and what the output looks like.
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