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A DATA VALIDATION LANGUAGE*"
PLAMEN B. DOUMKOV

A language especially designed for the description of data validation is discussed.
The language is based on a tabular description of the validation procedures which the user
would like to invoke in correspondence with his needs for checking the consistency of data.
Four levels of validation are treated — single data item validatlon; checking of relationships
between data items in one document; checking the consistency of data in batches of documents ;
and checking the integrity of data in a file or in a whole data base. The item validation
is treated in some detail. Methods for defining users’ data types are outlined.

1. Introduction. One of the current topics in the research activities
devoted to problems connected with the gathering and processing of large
amounts of data is the integrity and consistency of the data. The degree of
reliability of the computer output information strongly depends on the solution
of this problem. The need for satistfying consistency constraints and thus gua-
ranteeing the correctness of data is being put forward recently as one of the
preliminaries for the normal functioning of a data base management system
[3, 4]. It is widely accepted that the data consistency can be achieved by a
symbiosis of organizational and programming tools. A general treatment of the
problem of data validation based on a comparison of the approaches taken ge-
nerally toward the process of data and program input is presented in [1]. It is
argued that some general programming tools are needed in order to perform
syntactical and semantical data validation similar to the syntactical and seman-
tical analysis inherent to the process of program compilation. The general
structure of a data validation language was outlined in [1]. For satisfying all
the requirements of the users it has been proposed that the basic way for
description of the validation process should be in the form of tables.

For some very peculiar types of validation a procedural specification could
be used. Such a combined language can be regarded as a powerful tool which
could contribute to the solution and investigation of the problems of data con-
sistency and reliability. Based on this proposal detailed specifications concerning
the tabular part of the validation language were developed. This paper is devot-
ed to a brief description of the language.

Several levels of data structures and data relationships subject to valida-
tion are identified:

data item (field);

— relationships among items in a document;

— data relationships in batches of documents;

— consistency of data in a file or a data base.
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2. Brief description of the data validatlon language. The language pre-
sented here gives to the user the possibility to describe easily and conveniently
the validation needed for his data. For each of the four levels of validation
a special specification sheet is provided. The sheets are in the form of tables
and even non-programmers will have no difficulty to fill-in the sheets.

There is an additional specification sheet for defining users’ data item ty-
pes. \ provision is made for a iree form specification of validation procedures
that canrot be easily described on the table sheets.

2.1. Data item validation. The data items are recorded into the
fields of the documents designed for them. Each field can hold a fixed number
of characters. Several fields formn a physical record. The sheet “Fields Valida-
tion” (Fig.1) is used for describing the data item validation.

The first three columns of the sheet are used to identify the fields where
the daia items are held and for describing their positions within the records.
The next column is intended for speciiying the need of allignment checking of
the data item in the field.

The next column is used for description of the type of the data items. The
system uses this description (possibly modified as shown below) ior validating
the data in the specified field by means of interpretative routines generated
by each description. The approach usually used toward the description of the
type, format and range of data is based on the tools available in the program-
ming languages. For example the validation of the data in the fields AGE,
BIRTHPLACE and SALARY could be performed according to their description

, r ' T
IDENTIFIER | FROM TO A \ DATA TYPE ‘ S ‘ DATA TYPE MODIFICATION l
| ‘ ‘
| T —|
AGE 31 32 R | INT ‘ ‘
'BIRTHPLC | 33 49 L CHAR ‘ 1
'SALARY L 51 | 60 | DEC (7.2) \
‘1,,_ S—— ;_',,——7 | - — — —_— —
AGF 31 | 32 ' Di2 R | (18:35) ;
BIRTHPLC 33 | 49 | L | LC5-16 :
SALARY 51 60 | R | DF7,2 R (80,00;499,99)
BIRTHDATE 61 70 ESDATE
1 |—— | —_—
WEEKDAY I 7 80 | WDAY E | &DAILY& 3
\WEEKDAY |71 80 | WDAY N ‘ &SUNDAY&
| |
— I~ | =
[PARTNMB [ 8 | Ul ‘ 4
DATE 1 20 | U2
| | —
l *A‘ e N ———
IDENTIFIER 1 10 D ,
[FROM I 13 DI1-3 ‘
ALLIGN 17 17 E | &R&L& & 5
DATATYPE 18 | 24 TY C | DEFINED BY SPECIAL
‘ | | PROCEDURE

1. Fields Validation specification sheet
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in part 1 of Fig. 1. However, the data types shown in these examples do not
reflect adequately the intrinsic character of the data inherent to the names of
the data items. They are rather influenced by the operations that a computer
is capable to perform and the consequently permitted data types in the proce-
dural programming languages. A more precise specification of the data type is
possible by specifying the expected data format in [/O operations. In reality
the variety of data types is by far greater.

More generally, the concept of data item type can be considered as the
set of those character strings of a given alphabet that correspond to the sense
inherent to the name of the field where the item is recorded [1]. In order to
ensure different levels of approximation for the set of meaningful values the user
should be provided with some fiexible techniques that could permit him to pre-
sent a more exact interpretation of the data type.

Notation Interpretation

DD strings of decimal digits

LL strings of Latin letters

CC strings of Cyrillic letters

CL strings of letters (mixed Cyrillic and Latin)
CH strings of any characters

SC strings of special characters only

DI decimal integers

DF decimal numbers with fixed point

BS binary strings

HM timing of the day in hours and minutes
HMS timing of the day in hours, minutes and seconds
ASDATE date in American Standard

ESDATE date in European Standard

ADDRESS address, street, number and place
Fig. 2. Sample data item types

The first step in this direction could be made by narrowing the meaning
of the widely used in programming languages data types. The rather general,
data type known as CHARACTER comprises a series of data types such as
letter strings (they themselves could be of ceveral different types — Latin,
Cyrillic, Greek, etc.), mixed strings of letters and digits or letters and special
characters and so on. It might be appropriate to consider also such data types
as DATE, ADDRESS, TIME, etc. A partial list of such types is provided as
Fig. 2. Part 2 of Fig. 1 shows trivial examples where several of these types
are used for description of the validation of certain data items. The meaning
of the data types is narrowed by specifying their format and possibly the
range(s) of permitted values. The data type can be defined by explicit speci-
fication of the strings of characters which form the set corresponding to that
type or by combining such explicit presentation with another type.

The format of the data item is described together with the specification
of the type in the column “Data Type”. The ranges of the values of the data
items, explicit specification of some values and other modifications of the data
type are possible by filling in appropriately the column designated as “Data
Type Modification”. The kind of the modification is entered in the one charac-



212 P. B. DOUMKOV

~ UNION - RESTRICION | CONCATENATION l
o | BYTYPE | BY RANGE ]___# HE
| UNIONI | UNION2 | UNION3 | -| concaT1 | concaT2
: 1 | RESTRI | RESTR2 | GE | LE |
| | | T
DI 1 | ‘ s | oxe ( Ul ‘
DI2 ; ! 68 | 78 | X2 |
ASDATE | ESDATE ‘ ' ) U2 |
Ll ; 1 } | DL1-7 D
! i | l | ‘ L

Fig. 3. Types definition specification sheet

ter column, denoted by “S” on the sheet “Fields Validation”. For instance R is
for ranges, E is for explicit, etc.

If the user wants to describe validation of data types that are not avail-
able as standard built-in descriptions, he has at his disposal another powerful
tool for specifying more exactly the sense inherent to his data type. He can
inake use of some operations on data types, the types being regarded as sets
of strings. lhese operations, permit quite flexible data type definition.

A special specification sheet “Types Definition” is used for this purpose.
The operations available are union of data types, restriction of one type by
other types, concatenation of strings from different types. In addition restric-
tion in the ranges can also be used in this sheet for convenience of the user.
The union of two or more data types is a data type the strings of which be-
long to at least one of the data types participating in the union. The restric-
tion is such a data type in which the strings are necessarily of the first type
but they cannot be of the second (the restricting) type or types. As a result
of the application of these operations new data types are defined that are de-
signated on the sheet “Types Definition” (see Ul, U2 and X2 on Fig. 3) and
that may be used as type notation both on the sheets “Fields Validation” and
“Type Definition”.

2. 2. Document validation. The term document is a reflection of
the approach taken in |1] toward the validation problem. The end goal of the
validation is to discover errors in the source documents from which the data
are extracted. A document in this treatment is a concept of the same range as
a CODASYL set, table [2] or any other similar concepts. A document is a
collection of several record types each having one or more occurences. The
fields of each record type are described and named on several sheets “Fields
Validation”. The sheets “Document Validation” allow for description of the
validation of relationships between different fields in the same record or fields
in different record types but in one document. The language permits validation
of the following classes of relationships:

— binary relations on data items;

— n-ary relations on data items;

- n-ary relations on binary relations.
Conditional validation steps can be governed by the use of indicators. The
examples on Fig. 4 are self-explanatory.

2.3. Validating data consistency in batches of documents,
whole files or data bases. Two more specification sheets are provided
for the description of validation procedures needed to ensure data consistency.
These are named “Batch Concisteny Validation” and “File Description”. They
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. N-ARY | ) INDICATORS
CONDITIONS RELATIONS | ARGUMENTS AND BINARY RELATIONS I
ON OFF

| | |

| A+BAC I_ o |

| UNITPRICE + UNITSOLD ‘t TOTAI |

, BIRTHYEAR + 18 < | MARRIAGEYEAR ;

! MARRITALSTATUS = | ‘SINGLE’ 17| ||

v NUMBERCHILDREN =0 Lo

MAX(S(1)) = | 300 L]

KEY(I) < KEY(I+1) L

ATLEAST2 | SKILL—"HIGH’, AGE> | 33,| EXPERIENCE>>10 ||

Fig. 4. Document validation specification sheet

permit checking the number ot documents in a batch, validating proof totals.
checking the ordering of the documents, tracing the completeness of a file or
the integrity of a data base. The sheet “File Description” is used also for the
description of the outlay and organization of the input and output files.

3. Experimental implementation and future development. Several basic com-
ponents of the validation system have been experimentally implemented. The
implementation is based on an approach of preliminary compilation of the vali-
dation description into an intermediate language and consequent interpretation
of the intermediate language. This permits rather flexible modification of the
system and allows for embedding of the validation sublanguage into a system
for information servicing. This could be achieved by some changes of the
compiler that would not affect the intepretative system. More thorough study
of the problem of data integrity of the information base is being considered,
possibly using some of the progress made by the use of the relational approach.
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