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[57] ABSTRACT

A database query system includes a query assistant that
permits the user to enter only queries that are both syntac-
tically and semantically valid (and that can be processed by
an SQL generator to produce semantically valid SQL).
Through the use of dialog boxes, a user enters a query in an
intermediate English-like language which is easily under-
stood by the user. A query expert system monitors the query
as it is being built, and using information about the structure
of the database, it prevents the user from building seman-
tically incorrect queries by disallowing choices in the dialog
boxes which would create incorrect queries. An SQL gen-
erator is also provided which uses a set of transformations
and pattern substitutions to convert the intermediate lan-
guage into a syntactically and semantically correct SQL

query.

The intermediate language can represent complex SQL
queries while at the same time being easy to understand. The
intermediate language is also designed to be easily con-
verted into SQL queries. In addition to the query assistant
and the SQL generator, an administrative facility is provided
which allows an administrator to add a conceptual layer to
the underlying database making it easier for the user to query
the database. This conceptual layer may contain alternate
names for columns and tables, paths specifying standard and
complex joins, definitions for virtual tables and columns,
and limitations on user access.

27 Claims, 26 Drawing Sheets
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CUSTOMERS
CUSTO- NAME CITY STATE| ZIP_ | SALES |CREDIT_|BALANCE
MER # CODE | PERSON#{ LIMIT
1]American New Haven |CT 16516 11 65000 85000
Butcher Block
2|Barn Door New York NY 11019 1 50000 75000
Furniture
3{Bond Dinettes  |Boston MA 22827 11 50000 500
4{Carroll Cut-Rate |Los Angeles |CA 23019 2[ 50000 0
5|Porch and Patio {SanFrancisco|CA 24082 3| 65000 0
6|Railroad Bridgeport  |CT 26444 4y 30000 750
Salvage
7{Sheffield Brooklyn NY 12018 5 50000 12050
Showrooms
8|Spector New Bedford |MA 22451 5 50000 100
Furniture
9}Vista Designs  [Stamford CT 26565 5 30000 4300
10[Milford Furniture |Milford CT 26460 5[ 50000 O]
FIG. 1A
PRODUCTS
PRO- NAME GROUP_|TYPE_| ABC_ | PRICE [VENDOR| ALT_
DUCT# ID iD- | CODE # VENDOR
#
1|Executive Desk 100  300]A 4995 1 2
2{Colonial Bedroom Set 100  600|B 3495 1
3|Children's Bedroom 100  300|C 1195 2 3
Set
415 Pc. Living Room Set 100]  500|A 4895 2 4
5|Crib / Dresser Set 100  400|B 985 3 3
6|{Bunk Bed 100  400|C 795 3
7{3 Pc. Dining Room Set 100;  500]A 3995 4
8l4 Pc. Office Set 200{  300(B 2995 4 2
9iChild's Desk 1001  400|C 899 5 1
10}4 Pc. Occasional 100  500|B 1299 5 1
Tables Set
FIG. 1B
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VENDORS
VENDOR# NAME PHONE
1{Chapel Hill Furniture 412-748-2929
2|Barnet Furniture 314-345-6789
3{Basset Inc. 218-324-9288
4)Seal Corporation 509-929-2222
S{Juvenile Warehouse 413-345-5656
FIG. 1C
- SALESPEOPLE
SALESPERSON# NAME STATE
1{Paul Williams NC
2|Bill Smith KY
3{Wendy Jones MA
4iPam Johnson CT
5[Sam Rogers NY
FIG. 1D
CODES
CODE_ID CODE_TEXT
100{Home Furnishings
200|Office Furnishings
300|Desks
400}Juvenile Furnishings
500|Occasional Furnishings

FIG. 1E
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ORDERS
ORDER |CUSTO| ORDER_ |ORDER_|FREIGHT_| SALES- | SHIP_ STATUS
# |-MER#| DATE |DOLLARS|DOLLARS |PERSON| DATE
#
1000001 1| 1992-1-5 36115 124 1| 1992-1-15
1000002 1| 1992-4-5 7514 124 1| 1992-10-24
1000003 1| 1992-7-5[ 39540 = 124 1| 1992-7-15
1000004 2| 1992-2-15] 47320 124 2| 1992-2-24|B
1000005 2| 1992-5-15 76195 124 2] 1992-5-15B
1000006 2| 1992-8-15 6010 124 2| 1992-9-15
1000007 3| 1992-3-25 3225 124 3| 1992-3-27
1000008 3| 1992-6-25 12005 124 3 1992-7-2
1000009 3| 1992-9-25] 36240 0 3| 1992-10-15
1000010 4 1992-2-5 8115 62 4 1992-2-15
1000011 41 1992-5-15] 20150 124 4 1992-5-24
1000012 4f 1992-8-25( 25110 124 4 1992-8-29
1000013 5| 1992-3-4| 72115 124 41 1992-3-22|B
1000014 5| 1992-6-14] 83550 124 4] 1992-6-28
1000015 5 1992-9-24] 67015 124 41 1992-10-10
1000016 6| 1992-4-21 12105 124 1| 1992-4-10
1000017 6] 1992-7-12] 18105 124 1 1992-7-29
1000018 6] 1992-10-22 7350 124 1| 1992-11-12
1000019 6| 1992-5-1 2660 124 1| 1992-5-15
1000020 6] 1992-8-11] 45250 124 11 1992-8-22
1000021 711992-11-11] 21500 124 2| 1992-11-22
1000022 71 1992-6-5 6150 62 2| 1992-6-25
1000023 7| 1992-8-15] 73595 124 2] 1992-8-25
1000024 9] 1992-11-16 6100 124 3{ 1992-11-24
1000025 9 1992-1-20 3250 124 3 1992-1-24
1000026 9 1992-4-221 28190 124 3] 1992-4-26
1000027 9 1992-7-25] 24250 124 3| 1992-7-29
1000028 10|  1992-2-7 3620 124 5| 1992-2-27|B
1000029 10] 1992-5-17| 107620 62 5 1992-5-26
FIG. 1F
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