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(57) A database with sequentially stored records is subjected to a baich processing operation to generate index files, each
containing addresses for the records in a certain category as determined by selection and cenditional filtering operations.
The conditional filtering operations use set conditions which conditionally restrict the entry of addresses to the index files so
that less memory is required and processing speed is improved. When data is being accessed either the full record may be
retrieved from the database or alternatively an index file may be accessed for quick and efficient retrieval of the relevant

information.
P 1
o 8
record /
Stor Receive
seq. i das © | 21
databasé 0 reguest |7
V /[ 22
Store No
address
in file
ves 23
/
p | Access
- database
|
k4
Store -
M record in Determine
memory rsgig J
2! ] ~%
Extract Access G)
-y A
] Biock index |7 0J
i .
! je— 1 1)
D:lte:mine outpol
relevant
file (5 —> data '\)
8/ 7 o
y 24 l\)
Filter w
9/ | ~



Receive
data
record

Y

Store
5¢q. in
database

Extract
data
block

i

Determine
relevant
file (s)

8/

Y

Filter

9./

v/

10

Store
address
in file

process

/!

v

»

Receive
data 21
request [~
22
No
Ves 2]3
Access
database
Determine
block -
record
l ~26
Access
index |~
file 27
ouvtput
L data
(24



10

15

20

2262370

-1 -

*A memory control process"

The invention relates to control of memory circuits and
storage devices. More particularly, the invention relates to
such control where there is a large volume of data and where

fast retrieval is required.

Databases consist of records and when data is required, a
controller carries out filtering operations to locate relevant
records and reads these records into memory for access by a
user so that blocks of data within the record may be viewed.
Filtering operations involve passing each record of the
database in turn through an electronic filter which monitors
content of data blocks within the record and either ignores
the record or transmits it for storage in memory, depending on
the content of the data blocks. Where databases are quite
large, such filtering operations take up a considerable amount
of processor time because each record must in turn be
filtered, each filtering operation involving both read and
write storage device cycles and processing with data
temporarily located in a memory circuit. If a filter takes x
seconds to verify a condition against a record and the
database contains n records this leads to a delay time of n.x

seconds.
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European Patent Specification No. 124097B1 (Wang) discloses a
method for storing and retrieving data in a database which
involves use of an index to access many different data fields
in a quick manner. This index is structured in an hierarchial
manner in which a processor carries out a sequence of
searches. While this method is undoubtedly useful for
situations in which the data fields to be searched do not
change often, it would not be particularly useful where such
fields may change daily. An example is the control of project
databases, where searching requirements may change daily
depending on project progress. Further, in this prior art
index files which are generated include pointers for all
records, thus leading to a large memory and processing
requirement, which would be unsuitable in the above-mentioned
situations. Similar comments apply to the method disclosed in

United Kingdom Patent Specification No. 2,190,772 (Menne).

These processing and memory utilisation problems in some
instances may lead to over-loading of a processor carrying out
project management operations, which in turn may cause data
corruption. If this happens, mistakes may be made in relation
to a project, caused by incorrect information being available.
More specifically, in control of labour for a project,
particularly where there is a large amount of dirept and
indirect labour such as electricians, supervisors, fqreﬁen and

a large number of activities, it is essential that data be
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available quickly to ensure efficient use of the available

labour and minimise wastage.

The invention is directed towards providing a memory control
process which allows very qguick access to data where there is

a large amount of stored data, and which requires relatively

little processor time.

According to the invention, there is provided a memory control
process carried out by a controller connected to an input
interface, to a storage device, and to a memory circuit, the

process comprising the steps of:-

receiving at the input interface a record containing

blocks of data;

the controller directing sequential storage of the record
in a database according to the order in which the record

is received;

the controller carrying out a batch process comprising

the sub-steps of:-

setting up an index file for each of different

categories of data blocks of the records;
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for each record of the database, writing the record

from the database into the memory circuit;

extracting data blocks from the record corresponding

to the index file categories;

selecting the index file which is relevant to each

data block:

conditionally filtering the relevant block to
determine if the record address should be stored in

the selected index file; and

storing the record addresses in the selected index
file according to the conditional filtering

operations, and

the controller subsequently accessing the index file for
retrieval of record addresses relevant to a particular

subject.

Preferably, the batch processing operations are carried out

off-line.

The invention will be more clearly understood from the
following description of some preferred embodiments thereof,

given by way of example only with reference to the
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accompanying drawing which is a flow diagram illustrating a

memory control process of the invention.

Referring to the drawing, there is illustrated a memory
control process of the invention indicated generally by the
reference numeral 1. The process 1 is suitable for use where
there is a large amount of data such as in project management
where there would be a large number of resources, for example,
employees either working at or available for work én many
different activities for different projects. In such
situations it is important that data relating to employees who
would be available for carrying out certain activities (which
may be on the critical path for a project) may be quickly

retrieved.

The process 1 is carried out by an apparatus comprising a
microprocessor-based controller which is connected to fixed
disks via disk drives, to a random access memory circuit and
to an input interface. The input interface may be an RS 232
connection to another processing device for down-loading of
data records or alternatively a keyboard. In general, a
keyboard would be used for adding additional data recorxds to
a database and for creating the database initially,
thereafter, when the database is being transferred it would be

via an RS 232 port.
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A data record is received in step 2, and in step 3 it is
stored sequentially in the database on the fixed disk drive
by the controller in the order in which it is received. Thus,
the capacity of the fixed disk drives is sequentially used up.
In step 4, the controller repeatedly monitors the input
interface for receipt of an instruction that batch processing
operations are to be carried out. If not, more records are
received and the process of storing the records in the

database is repeated.

When a batch processing instruction is received, the
controller sets up a number of index files in step 5, each for
storage of addresses for records relating to a specific
category or subject. For example, where the database is for
storage of employee records, an index file might contain
addresses sorted according to information for the work being
carried out by employees, another according to when the
employee will be next available for work, and another

according to names of employees.

In step 6, a record is retrieved from the database to memory.
In step 7 the controller extracts a data block from the record

and in step 8, determines which index file is relevant to it.

In step 9, the controller carries out conditional filtering

operations to determine whether or not the address for the
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record should be stored in the index file. These operations
are carried out by the controller initially storing in non-
volatile memory a £file of pre-set conditions for the data
block. These conditions are sequentially compared with the
data block and the output of the comparison is used to
categorise the data block. According to the category, the
address of the record is stored in the associated index file.
Although the block may be for the same parameter (e.g. job
finish time) as an index file, the block value may disqualify
the record from relevance to the parameter. For example, the
job finish time may be too late for current consideration.
The conditional filtering operations 9 are thus very important
as they lead to only required addresses being stored in the
index file, selected according to conditions. As a result,
the index files which are generated do not take up a large
amount of memory space (for example 64 Kbytes) and thus
utilisation of memory is improved and processing requirements

are reduced.

According to the filtering operation, the address may be
stored in the relevant index file in step 10 in a desired
sorted order. Steps 7 to 10 are repeated for each block of

the record in turn as indicated by the decision step 11.

Steps 5 to 11 are repeated for each record of the database in
turn as indicated by the decision step 12 until the batch

process is ended in step 13. 1In general, the batch process
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of steps 5 to 12 is carried out off-line, generally during
night-time. Thus, in general, databases will be generated
during the day-time and the index files will be generated at
night-time, off-line when there is available processing

capacity.

At the end of the batch process, the apparatus stores both the
conventional database records and a number of index files,
each containing addresses for records relevant to a specific
subject, and sorted into a desirable order. For example, if
an index file is for a completion date of activities for
employees, the order may be beginning with the next completion
date, the last address being for the record having the last

completion date.

In step 21 a request is received at the input interface for
access to data. In step 22, a decision is made as to whether
the request is to view a full record of a database. If so, in
step 23 the controller carries out conventional filtering
operations to access the record, retrieve the data, and
outputs it in step 24. However, in most cases it is not a
full record which is required but a particular piece of
information, for example, how many people will be available
for transfer to a certain activity of a building project the
following day. Accordingly, the full record is not required
and in step 25 the controller determines the data block which

is associated with the information request. In step 26, the
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controller accesses the relevant index file and retrieves the
records for which addresses are stored in the file. The step
26 of accessing the index file simply involves retrieving the
required number of addresses, which are ready sorted into the
order of "availability for work". Thus, the index file will
give all of the information which is required for

identification of the employee and the relevant information.

It will be appreciated that data may be accessed during the
day-time or on-line generally extremely quickly as it is only
necessary for the controller to identify the relevant index
file and to retrieve addresses from it. It is not necessary
to carry out the time-consuming filtering operations through
a database in the vast majority of cases. This is extremely
important in day-to-day usage of processing facilities as
these facilities are required for other operations which would
otherwise be slowed down. What the invention achieves is the
ability to generate reports in a very quick manner, which
reports include only that information which is required. This
helps enormously in management of a project, in which
situation timely retrieval of required data is of extreme

importance.

The invention is not limited to the embodiments hereinbefore

described, but may be varied in both construction and detail.
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1. A memory control process carried out by a controller

connected to an input interface, to a storage device, and

to a memory circuit, the process comprising the steps

of:-

receiving at the input interface a record containing

blocks of data;

the controller directing sequential storage of the
record in a database according to the order in which

the record is received;

the controller carrying out a batch process

comprising the sub-steps of:-

setting up an index file for each of different

categories of data blocks of the records;

for each record of the database, writing the
record from the database into the memory

circuit;

extracting data blocks from the recoxrd

corresponding to the index file categories;
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selecting the index file which is relevant to

each data block;

conditionally filtering the relevant block to
determine if +the xrecord address should be

stored in the selected index file; and

storing the record addresses in the selected
index file according to the conditional

filtering operations, and

the controller subsequently accessing the index file
for retrieval of record addresses zxrelevant to a

particular subject.

A process as claimed in claim 1, wherein the batch

processing process is carried out off-line.

A process substantially as hereinbefore described with
reference to an as illustrated in the accompanying

drawings.
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4. An electronic controller for carrying out a memory
control process said electronic controller being
intended for connection to an input interface, to a
storage device, and to a memory circuit, the electronic
controller comprising:

electronic means for receiving at the input
interface a record containing blocks of data;

the electronic controller being adapted for: -

directing sequential storage of the record in a
database according to the order in which the record is
received;

carrying out a batch process comprising the
sub-steps of: -

setting up an index file for each of different
categories of data blocks of the records;

for each record of the database, writing the record
from the database into the memory circuit;

extracting data blocks from the record corresponding
to the index file categories;

selecting the index file .which is relevant to each
data block;

conditionally filtering the relevant block to
determine if the record address should be stored in the
selected index file; and

storing the record addresses in the selected index
file according to the conditional filtering operations;
and

subsequently accessing the index file for retrieval
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of record addresses relevant to a particular subject.

5. An electronic controller as claimed in claim 4,
adapted to carry out the batch processing process

off-line.

6. An electronic circuit arrangement comprising an
electronic controller according to claim 4 or claim 5,
in combination with and electrically connected to an
input interface, a storage device and to a memory

circuit.

7. An electronic controller substantially as

hereinbefore described with reference to the

accompanying drawings.

8. An electronic circuit arrangement substantially as
hereinbefore described with reference to the

accompanying drawings.
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