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Introduction

Whether they are building a data warehouse, or re-
engineering legacy systems, system developers are
faced with getting vast amounts of potentially filthy,
possibly inconsistent, probably non-normalized data
into brand new, squeaky clean Oracle databases. The
ultimate deliverable of the warehouse or conversion
effort is, of course, the data. But interim deliverables
are also needed, in the form of requirements analyses,
design specifications, and the actual code for
converting the data from its legacy format to the target
database structures.

To produce these deliverables, the conversion team
needs not only those skills usually associated with a
conversion task: SQL*Loader, SQL (or PL/SQL)
programming, and knowledge of legacy database or
file systems like COBOL ; theteam also needsto be
able to use the same design and devel opment tools that
application devel opers do -- to produce specifications
and generate forms and reports.

This paper documents some of the standards,
methodol ogy, and procedures used by the WRS
conversion team to convert the data from multiple
applications, running on assorted hardware and
software platforms, into one integrated database. The
development of the target application, a Logistics
Management System, was sponsored by a large
governement agency.

Requirements Analysis

The requirements analysis for our application included
some market research on which commercial off-the-
shelf (COTS) product(s), if any, could be used for the
conversion effort. The criteriafor evaluating products
were smple:

?? The product had to be integrated with the
toolset chosen to devel op the application, the
Oracle development and design tools and the
Designer/2000 repository.

?? It had to handle the conversion of many types of
input files (including Prime COBOL, Britton-
Lee databases, and other proprietary database
formats) into Oracle tables.

?? It had to run on our hardware (an HP UNIX
server with PC dlients).

?? It had to be affordable.

Unfortunately, no product met these regquirements.
Commercially available data warehouse front-ends
seem to be oriented to mainframe databases and
mainframe shops (with mainframe budgets). So, the
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buy or build decision was smple. We had to build
tools which integrated with the Oracle toolset to
document the data cleansing and conversion
specifications, and, where possible, to automate some
of the process of implementing the conversion
programs.

Data Model

The Oracle design and devel opment toolset includes a
well-documented metamodel for itsrepository. An
analysis of this metamodel indicated that it would have
to be extended to incorporate the information needed
to design and implement a data cleansing and
conversion application.

L ogical Data Model

At the entity level, thelogical data model for a data
cleansing and conversion process |ooks simple:

Target Table Legacy
Tables { Mappling } Tables

I L L

Target < Column > Legacy
Columns Mapping Columns

The application’s datais stored in tar get tables, each
of which has one several target columns. The
development team is responsible for devel oping the
definitions for these tables.

Thelegacy datais stored in legacy tables. For the
sake of consistency, let’s call them “tables’, although
they may actually be Oracle, Progress, or other
database tables, flat files, or COBOL files. Each
legacy table has one or more legacy columns.
(Similarly, read “column” for field, row, or any other
appropriate nomenclature, based on the data source.)

In a data warehouse or an application which is
replacing multiple legacy systems, one target table,
almost by definition, receives data from more than one
legacy table. However, this may also betrueif only
one system is being replaced. For example, a non-
normalized legacy table will map to (at least) two
target tables which contain header and detail
information:



L egacy Target Target
Table Tablel Table?2
Table | promis pr pr_line
Coals.; | idnum pr_doc_nbr pr_doc_nbr
item pr_line_nbr
gtydue pr_line_qty
dmr default_dmr

As another example, the legacy system could consist of
“stovepipe’ applications, which contain different
versions of the “same” table, that is, with different
(improper) subsets of columns. The data must be
consolidated into one target table.

L egacy L egacy Target Table
Tablel Table2

Table | daas load erpal_head | unit

Cals.: | service cd

srve pt_cd
unit_code unit_code opfac_nbr
addr_line unit_name | unit_nm
alow fact |allow factor
district_cd district_cd

So, an intersection table, for table mapping, is
required.
This analysis also shows the need for a many-to-many

column mapping between legacy columns and tar get
columns.

Implementing the Data M odel

We wanted to piggy back this model onto the existing
Designer/2000 metamodel, in which the application
devel opers were already specifying table and column
definitions.

To store information on the legacy data in the
repository:

1. Set up one or more applications for the legacy
tables.

2. De€finethelegacy tablesin the appropriate
application.

3. Take one of the above applications, or create a
new one. Thisisthe conversion application.
This application will own additional tables
needed for the cleansing and conversion effort. It
will also own the modules which are needed as
part of the conversion effort.

4. Sharethetarget tables and legacy tablesinto the
conversion application.
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Oneor more applications? If several systems are
being converted, setting up multiple applications
allows you to report separately to the owners of each
system on your plansfor their data. Users are intensely
interested in their own data, but not much interested in
anyone else’'s -- unless they think it will affect theirs.

Defining the legacy tables. Getting the legacy table
definitions into the repository is an interesting sub-
task. The owners of the legacy data have to provide a
written or electronic copy of the format of each table to
be converted. If this specification resembles -- or can
easily be made to resemble -- a SQL CREATE TABLE
command, you can create the table in the database and
then reverse engineer it into the repository.

Tracking Table and Column Mappings

To store information on the relationship of the legacy
data to the target data structures, you still need to:

1. Set up ameansto track the table-to-table

mappings.
2. Set up ameansto track the column-to-column

mappings.

Some options for tracking these mappings have been
discussed at previous ODTUG conferences. These
approaches concentrated on extending the
Designer/2000 repository to hold extra data, setting up
new associations, and using matrix reporting to report
on these associations.

It wasn't possible for us to use these approaches. With
multiple applications, matrixes can be set up for table-
to-table associations, but not for column-to-column
associations -- columns are “ secondary access
elements’, which can’t be shared between
applications. We needed more robust data entry and
reporting capabilities than those provided by the
Matrix Diagrammer. Plus, we had a repository
administrator who had been badly burned by trying to
use extensionsin CASE 5.1.8, and wanted nothing to
do with the new version.

So, we opted to supplement the Oracle-provided data
entry screens and repository by:

?? Defining the repository metamodel in the
repository, so these tables and views could be
used in generated forms and reports.

?? Defining additional mapping tablesin the
repository, with appropriate constraints to the
“base” tables.

?? Generating (or coding) forms and reports for
entering data into the mapping tables and
reporting or querying on al the datain the
conversion application’s data model.



Start by defining atable for each view in the
repository metamodel that you need to manipul ate.

Thisisn’t too tedious, since the tables need to include

only selected columns. In fact, the sizes of these

columns can be changed, to suit your own

development standards (as shown in boldface, bel ow).

“Table” Columns
cdi appl_system VARCHAR2(12)
application | appl_version NUMBER(3)
_systems text_id NUMBER(38)
sdd_tab td_table type VARCHAR2(5)
defs td_comment VARCHAR2(240)
td_as owned_ NUMBER(38)
by
td_table VARCHAR2(24)
td_tid NUMBER(38)
sdd_ col_colid NUMBER(38)
columns col_column VARCHAR2(24)
col_dtype VARCHAR2(10)
col_max_length NUMBER(6)
col_nulls VARCHAR2(10)
col_dom_ NUMBER(38)
reference
col_sequence _ NUMBER(38)
ref
col_tabid NUMBER(38)
col_comment VARCHAR2(240)
sdd_ dom_name VARCHAR2(24)
domains dom_reference NUMBER(38)

Note to Oracle support: We wrote no code to modify
these “tables’ -- all changes to their contents were
done via standard dialogs and property sheets. (In
future efforts, we would investiage using the APIs to

implement specialized data entry screens.) Developers
used the comments field on the Table Definition dialog
to enter comments relevant to conversion. We weren't
using these fields for anything constructive, anyway.
They were populated with text like:

Cotritnent

or:

[Created from Entity APP MILESTONE by PROCUREMENT on 27-JUN-95

Cotrtnent

[-Retrofitted

When defining the tables, remember to keep the
Create? check box set to N(0).

Next, we defined the table- and column-mapping
tables:
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Table Columns

tab_xref legacy tid NUMBER(38)
target_tid NUMBER(38)
comments txt VARCHAR?2(240)

col_xref legacy col_id NUMBER(38)
target_col_id NUMBER(38)
comments_txt VARCHAR2(240)
conv_code_txt VARCHAR2(240)

The final step in specifying the conversion data model
isto set up constraints between the tables, again
keeping the Create? check box off. And, to be doubly
sure that the Designer/2000 Server Generator doesn’t
try to create constraints to the repository tables (which,
remember, aren’t really tables), define the constraints
asClient only. An extract from a repository-based
report on constraintsis given below.

Tabl e Nane : CDI _APPLI CATI ON_SYSTEMS

Constraint Colum Join
Type Narme Nane Col um
UNI QUE AP_NM UK APPL_SYSTEM
UNI QUE AP_NM_ UK APPL_VERS| ON
Tabl e Name : SDD TAB _DEFS

Constraint Colum Join
Type Narme Nane Col um

UNI QUE TD TABLE_UK TD TABLE
FOREI GN TD_OWNED_BY TD_AS_OAWNED BY TEXT_ID

Tabl e Name : TAB_XREF

Constraint Col um Join
Type Nane Narme Col um
PRI MARY TX_PK TARGET_TI D
FOREI GN TX_LGC TAB LEGACY_TID TD TI D
FOREI GN TX_TGT_TAB TARGET_TID TD TID

You end up with a“physical” modd that looks like:

csi_
application_ —C sdd_tab_ {

tab_xref
defs =
systems

T

sdd_ sdd_ <
domains { columns

col_xref

To ssmplify writing reports and queries, you'll want
some views, joining the mapping tables to the
repository tables:
CREATE OR REPLACE VI EWtab_xref _vw
(legacy_tid, legacy_tab_nm

target "tid, target_tab_nm
Iegacxsapp nm

(SE ECTtx Iegac% tid,

X.target tld
t2.td_tabl e,



a. appl _system
FROM t ab_xref x

.l e
AND x.target_tid = t2. i )
AND t1.td_as_owned_by = a.text_id)

CREATE OR REPLACE VI EW col _xref_vw AS
( SELECT x. | egacy_col i d,
cl | egacy_col _nm
1.l egacy_tab_nm
x target colid,
c2.targef_col nm
c2.target _tab_ nrg
.domai n_nane; c2.col _nulls,

FROM t ab xref x,
sdd_col ums c1,
sdd—col ums c2,
sdd_donmi ns d )
VWHERE x. Iegac%/ colid = cl.col _colid
AND X. tar(rqe “colid = c2. CO| “colid
AND c2.col _dom reference =
domreference (+)

Processing Requirements

The ultimate product of the cleansing and conversion
effort is clean, converted data . In order to produce this
deliverable, several interim deliverables are also
required:

?? Design Reports

?? Data Cleansing Reports

?? Data Cleansing/Conversion Strategy
?? Conversion Code.

Design Reports

Design reports document the table- and column-level
mappings. These reports play the same role as
prototypes and repository-based reports for on-line
system development: they get preliminary designsin
front of the customers, for their review. These design
specifications will, in fact, be used to generate
additional reports and code as devel opment proceeds.

We devel oped the following reports:

Report Description

Target to A 1-to-1 mapping, used mainly by
Legacy Column | conversion staff, to ensure the
Mapping completeness of the conversion
design and pinpoint any open
issues

Report Description

Legacy to Organized by legacy application,

Target Table alist of the tablesin each

Overview application, the target table(s) to
which each is mapped (if any),
and comments on the conversion

Legacy to For each legacy table, all columns

Target Column | (in all target tables) to which the

Mapping column is mapped, and any
comments on the conversion.
Target to A list of all target tables (organized

Legacy Table | by application), the legacy table(s)
Overview to which each is mapped (if any),
and comments on the conversion
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Table-L evel Overviews

From a user prospective, the table-level design reports
(Legacy to Target Table Overview) verify that all
legacy tables are accounted for -- either each table has
at least one legacy-target table mapping, or thereisa
good reason why there is no mapping, as documented
in the comment. For example, batch processing tables
or temporary tables used to transfer data from one
stovepipe application to another are not expected to be
converted and should have no mappings. But itis
important to document this, so that usersrealize no
data has been overlooked.

From a devel oper prospective, the table-level design
reports (Target to L egacy Table Overview) verify that
all target tables that are expected to hold legacy data
are, in fact, receiving it from somewhere. These
reports also identify tables which are not expected to
receive legacy data -- for example, reference tables
used for on-line verification, matrix tables which
replace hard-coded IF-THEN-EL SE logic, or tablesfor
data required by new functionality. Thisreport should
be distributed to the system devel opers, so that they
can make sure they have data entry screens or SQL
scripts to popul ate the tables that the conversion will
not load.

The SELECT command to generate the table-level
reports will have to be coded, something like this
pseudo-code;

g* tables with rmppl ngs *}

ELECT Ieglacy tab_
e nm

target_ta
~comment s_t xt
FROM t ab_xref “vw
VWHERE | egacy_app_nm =

UPPER( &&l egacy_app_nnm)

g* tabI es w thout nmappings *}
ELECT | egacy_tab_nm ,
comment s_txt

FROM | égacy_tab It

VWHERE | egacy_app_nm =

UPPERE) &&l e%acg app_nn)

(SELECT 1 FRO\/I tab _xref tm
WHERE tm | egac?/ t'ab nm =

| egacy_tab_n
ORDER BY 1; gacy_ m

Detail Reports

Two column-level reports were produced -- one from
the user (legacy) perspective, and the second from the
developer (target) perspective.




The Legacy to Target Column Mapping Report is
typically generated for each legacy application. For
each legacy table, it shows all columnswith all their
target column mappings, and any special treatment
required. (The special treatment isusually
determined through analysis or the cleansing reports
discussed below.)

App.:. MSAS Table: sadmstr

Target Target
Column Table Column Comments

stkno inv_item fsc_cd SUBSTR(stkno, 1,4
inv_loc fsc cd SUBSTR(stkno, 1,4

stkno inv_item  niin SUBSTR(stkno, 5,9
inv_item  niin SUBSTR(stkno, 5,9

loc inv_item loc cd

loc inv_loc  loc_cd

purp inv_item purp_cd DECODE(purp,

NULL, ‘N’, purp)
cond inv_item cond_cd

The Target to Legacy Column Mapping Report is not
distributed to users, but is used by developers. The
report is generated for every legacy-target table-level
mapping. It isadetailed design specification for
cleansing and conversion coding.

Target: inv_item Legacy: stkmstr

Target Legacy

Column Column__ NULLS? Domain
fsc_cd stkno NOT NULL

niin stkno NOT NULL

loc_cd loc NOT NULL loc_cd
purp_cd purp NOT NULL purp_cd
from_activ cd  activl activ_cd
to_activ_cd activ2 activ_cd

Data Cleansing Reports

Data cleansing reports are produced after a sample of
the user data has been loaded. These reports pinpoint

thedirty data. In order to write data cleansing reports,

you need to know: “What constitutes dirty data, and
how does the repository know about it, so it can report
onit?

Check Scripts

The table mappings and definitions of the target tables

in the repository can help you find two types of dirty
data:

?? |If the target column has an associated domain,
the value of any legacy column mapped to that
column must bein that domain.

?? If thetarget column is defined as NOT NULL, a
non-blank value must be supplied for any legacy

column mapped to that column.

Since the table mappings as well as the detailed
column definitions of the target table arein the
repository, a program to diagnose these problems can
be generated. We called such programs “ check
scripts’, since they checked the validity of the legacy
data and reported on problems.

The code generator is a SQL* Plus command file
which accepts as input the name of the legacy table
being cleansed and generates another SQL* Plus
command file to inspect the contents of the specified
table.

The heart of the SQL*Plus code generator looks like:
SPOOL chk_’ &&l egacy_tab_nm\. sql

SELECT, ' SELECT acy _col _nm
coun% bl RO%I Y | a

ac ab’ nm

é ﬁy col _"nm|]| ' NOTINJ

rv_| ow val ue',

FROM cg_r ef codes ,

. WHERE rv domain ="'

" || dontname || """ []")"

—~D D"

I » GROUP BY ' || legacy_col _nm

FROM t ab_xref vw

WHERE | egacCy_t ab_nn¥' &&l e aCKIOTab nm
AND col dom reference

ORDER BY Tegacy_col _nm

/
SELECT ' SELECT count (*),"''" ||
"NULL val ues for ||
| e'(__qac col nm |
' ' Iegacytab nm||||

WHERE ' || |egacy_col _nm
I'S NULL;
FROM t ab_xref _vw
IV\HEREt b &&I tab _nmi
egac ab_nnr¢! egac ab_n
9 NX) “nul | 9 NULLT'
SPGJ_ OFF

Given amapping like:

L egacy Target Domain

Column Column NULLS? Name
cond cond cd NULLS cond cd
addressl addr 1 txt NOT NULL

The generated program for the legacy table stkmstr
would be named chk_stkmstr.sgl and would contain a
series of SQL commands:

SELECT cond, count(*)
FROM sadnst r
VWHERE cond NOT I N
( SELECT rv_I ow val ue
FROM cg_r ef _codes
VWHERE rv_donain = ' COND_CD' )
GROUP BY cond;
SELECT count (*
NULL va'I ues for addressl’
FROM sadnst
VWHERE addressl I'S NULL;

Since the output of a check scriptsisaimed at the
owners of the data, these reports are always organized
by legacy table, rather than target table. Similar



reports, organized by target table, could be used by the
programmers as programming aids during the
conversion tasks.

Consistency Checkson Dirty Data

The check scripts do not look at the consistency of the
values of dataitems. For example, they won't reveal
that the same vendor name is spelled eight different
ways in fifteen records, or that abbreviations are used
inconsistently in street addresses. Some data
cleansing programs to do jobs like these are available,
mostly geared toward cleaning customer addresslists.

In building a data warehouse, identifying “identical”
data which is spelled differently may be critical to
performing dimensional analyses and summaries
correctly. But you’'ll get the same sort of problem with
non-normalized data from one source. For example,
what if instead of having one vendor record, to which
a purchase record had aforeign key constraint, the
vendor name were entered into each purchase record
(don’t laugh)? The way you propose to clean up the
data in these special caseswill have to be covered in
the data cleansing/conversion strategy.

Data Cleansing/Conversion
Strategy

The cleansing/conversion strategy isthe basis for the
programming standards the devel opers have to follow.
It specifies the default behavior you intend to code
when you find dirty data. It may also provide for
alternate solutions, to be applied on atable-by-table
basis.

The strategy al so specifies whose responsibility it isto
fix each particular type of dirty data. The users (and
their IRM staff) also have to buy into the strategy,
since who does what work affects how much work
thereisfor them.

The cleansing/conversion strategy should cover such
issues as:

?? What do you do with a code value which fails
domain verification?

?? What do you do with a row that cannot be

inserted because it would violate referential

integrity constraints?

How do you go about supplying missing data?

What do you do with numerics that aren’t?

What do you do with invalid dates?

What reports will be provided to allow staff to

review data that wasn’t converted in its original

form?

What means, if any, will be provided for re-

processing data that failsto convert?

33 3I I

3
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Thesetopics are considered in detail in our
Conversion Standards. This paper can only
summarize some of the major issues and document
what our decisions were.

Invalid Values

If a column with code (domain) verification or a
referential integrity constraint fails to meet the
constraint, what should the conversion code do?

1. Don't convert the row.

2. Convert therow, keeping theinvalid value asis.
3. Convert therow, but trandate the invalid value
into a dummy, instantly recognizable value.

4. Convert the row, but trandate the invalid value

into another, valid value.

The users hated #1, and rightly so. From their
viewpoint, they’d rather have dirty data (and a way to
find it), than no data at all. From the programmers
viewpoint, not inserting a row now might have far-
reaching consequences later -- any rowsin other tables
with foreign key constraints to the missing row
couldn’t be inserted either.

For domains, we generally used solution #2, and gave
the users reports on all such data.

For foreign key columns, we used solution #3,
choosing a series of question marks (?7??7?) asthe
dummy value. This allowed related rows from other
tables to be inserted later.

When possible, and when the users or our cleansing
scripts could identify the problems, we substituted
another value for an invalid value (solution #4). In
simple, low volume cases, this called for the use of a
DECODE function in the conversion program. In
high volume cases, this called for the creation of a
cross-reference table relating the new and old val ues.

Missing Data

More problematic was the case of missing data. To
cite a few of the more memorable examples:

?? The new application called for storing financial
obligations and commitments at the line item
level, but the legacy systems only stored this
information at the document level.

?? Thenew application required an item manager
to be assigned to each inventory item, but this
functionality was not part of the old system.

?? The new database design stated that a vendor
name was required; however, the old system
only stored the vendor (actually, CAGE -
Commercial and Government Entity) code.



Ways of supplying missing data had to be designed
and implemented on a case-by-case basis. These
included:

?? Supplying a default vendor name (for example,
“VENDOR 9456" for vendor #9456)

?? Giving the users special data entry screensto
enter the missing data after conversion had
taken place.

?? Giving the users special data entry screensto
enter additional data (for example, theitem
manager to assign to each inventory item)
before the conversion was scheduled to take
place, and using the cross-reference table in the
conversion program.

Conversion Code

For a variety of reasons (prominent among them, the
need to use standardized procedures to load data from
different hardware/software sources and the
inavailability of alternate software), we decided not to
load data directly from its native format into Oracle.
Instead, all legacy data would be exported to ASCI|
format, transferred to the target machine, and loaded
via SQL*Loader.

Further, we determined that most |oads would have to
be donein two steps:

?? First, each legacy table would be loaded into a
load table whose format matched that of the
legacy table. Thisstep would use a
SQL*Loader controal file and associated script.

?? Then, the load table contents would be moved
into the application tables by a conver sion
program, which we usually called conver sion
scripts.

The load process was divided into two parts, because
the degree of data cleansing and integrity checking we
needed to do was more than SQL*Loader could
handle. For example, datain multiple rows of atable
had to be concatenated to form onefield; or alook-up
to determine the new unique key constraint for a
record had to be performed. So, the loads could be
relatively smple. The actual conversion scripts would
be more difficult.

Loader Control Files

First cuts at most loader contral files can automatically
be produced by a code generator similar to the one that
produces check scripts. The generator produces a
control file based on the legacy table definition stored
in therepository. The control file can then be used as
a parameter to the shell script which invokes
SQL*Loader.
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In practice, we sometimes were able to produce a
control file that needed no post-generation tweaking.
A generated file for the legacy table tranship would
look like:

LOAD DATA

I NFI LE '/ dbcl ean/ dat a/ transhi p. dat"’
REPLACE

I NTO TABLE tranship

(
t _shnum POSITION(1:7) | NTEGER
EXTERNAL
NULLI F t _shnum = BLANKS,
t _gbl POSITION(8:19) CHAR
NULLIF t _gbhl = BLANKS,
t _doc POSITI ON(20: 34) CHAR
) NULLI F t _doc = BLANKS,

More frequently, some customization was required,
either to the control file or to the definition of the table
into which data was to be loaded, or to both. Hand-
coding was required for:

?? Redefining one column into two or more values
?? Handling dates in different formats, for
example, ‘'YYYYMMDD’, *YDDD’, and
more
?? Processing COBOL-derived SCALED numbers,
with implicit decimal points.

It was standard procedure to create extra columnsin
addition to the original legacy column which consisted
of a concatenated string:

(
t _stkno POSITION(1:15) CHAR
NULLI F t_stkno = BLANKS,

fsc_cd POSITION(1:4) CHAR

NULLI F fsc_cd = BLANKS,
niin POSITION(5: 13) CHAR

NULLI F niin = BLANKS)

In such cases, the new column names complied with
the target application’s naming standards, which made
their special nature apparent. This “duplication”
eliminated having to code substring (SUBSTR)
functions, which are both tedious to write and
inefficient to execute, in the conversion scripts

And sometimes, both the contral file and table
definition had to be virtually written by hand. This
was done when the legacy table used extensive record
typing. For example, one legacy table had forty
different record formats, based on the value of the dic
(document identifier code) column.

Conversion Scripts

Our conversion standards specified that the basic
format for a conversion script would be a SQL
INSERT/SELECT command. Timing testsindicated
that SQL commands were an order of magnitude faster
than PL/SQL commands and cursorsin performing
large batch inserts.



Y et another code generator produced thefirst cut at
the conversion scripts, based on the legacy-to-target
table and column mappings. The generator used two
input parameters: the legacy table name and the target
table name.

The heart of the code generator looks like:
SPOOL ‘&&legacy tab nm'_'&&target_tab nm'\.sql

SELECT ' I NSERT | NTO ' | l
e LOVER(' &&t arget _tab_nm ) ||
FROM dual
SELECT |
Ecch(ROMNU ) l
r pad 2, ),
I rpad ( 02, )
LOVNER(t arget _col n
FROM col xgef \g/w -nm

VHERE Iegacy tab nm =
PPER(' &&l egacy_tab_nm)

AND t ar get tab nm =
UPPER(' &&t arget _tab_nnmi)

/
SELECT ') (SELECT

/FRO\/I
SELECT | '
E(DSE( RCN\NUM 1) l\IlJLL I
DECODE coﬁv code txt NU?_?_
DECODE( col _Sequence_ref,
NULL,
LOVER( | egacy_col _nm),
target col _nm
' . NEXTVAL'
conv code _txt) ||
FROM col _xref_vw

VWHERE | egacy_tab nm =
UPPER(' &&l egacy_tab_nnmi)
AND t ar get tab nm =
PPER(' &&t arget _tab_nm)

/
SELECT ' FROM

LOVER(" &&I egacy_tab_nm) ||
FROVI dual
SPOOL OFF

This produces a script which INSERTs into the target
table all the SELECTed rows from the legacy table:

I NSERT | NTO carrier (
carrier_id
, carrier_nm
, carrier_stat_cd
, std_carrier_al pha_cd
, icc_license_nbr
) ( SELECT
carrier_id_seq. NEXTVAL
, C_nane,
, DECODE( c_st at us,
c_status)
, c_scac
, Cc_icc
FROM transcarrier

X,

Thisisagood starting point. Unfortunately, it isas
far as we got with automating conversion code
generation. In addition to column-to-column
mappings, the generator knew how to do the
following:
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?? If some special conversion code (conv_code_txt)
were defined in the column mapping, it was
used in the SELECT list instead of the legacy
column name. This allowed usto DECODE
column values.

If the target column had a sequence assigned
(col_seguence _ref was NOT NULL), the
sequence. NEXTVAL was inserted.

We had afairly hefty set of programming standards to
guide the programmers in coding what the generator
didn’t know how to do. The most obvious omission,
added to every script, wasto not try to insert a row
with a primary or unique key that already existed:

I NSERT | NTO carrier (
) ( SELECT

FROM transcarrier t
WHERE NOT EXI STS
(SELECT 1 FROM carrier c
WHERE c.std_carrier_al pha_cd =
t.c_scac)

or, in general terms:
) (SELECT

FROM | egacy_tab_nm |
WHERE NOT EXI STS
(SELECT 1 FROM target tab_nmt
WHERE t . uni que_key =
| . uni que_key)

Other coding techniques, based on the cleansing and
conversion strategies adopted, were also used
extensively.

Conclusion

On the one hand, thereisno conclusion ... yet. Most
of the analysisand cleansing work has been done.
Most of the conversion code iswritten and tested, but
on the test machine, using small samples of the legacy
data. Within the month, we will transfer the code to
the production machine and start testing the code
using full-data extracts. The actual cutover and
system deployment is scheduled for December. Wish
us luck.

On the other hand, | think we' ve answered the
question, “ Who puts the data in the database?’ - the
data conversion team (with help from the users and
development team). God bless‘em. And grant ‘em
the respect they deserve.



