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Ab rtrllct-With the rapid development of geological data-ba e •y tern and th advance in computer techn logy
which allow wide pread implementation of intelligent 'front-end software. a con i tent approach to the com
munication of data and information, u ing machine-independent file tructure and format i needed. Such an
approach will involve file at the data-ba e level and at the input-output Ie el. Here an 'input-output level file
tructure i proposed to complement the data-ba e' level G-EXEC command file tructure.
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INTRODUCTION

The recent development and continuing expansion of
geological data ba e Burk 1973' Robin on 1972' Je
ffery and other 1976; Cubitt 1976) ha been accom
panied by advances in computer technology which aUow
co t-effective di tributed proce ing. Becau e of the
wide variety of proce ing requirement and the i
rnilarly wide variety of type of computer, it is logical to
map proce ing facilitie into the mo t appropriate com
puters. The functi n of uch generalized proce ing
facilitie may be defined independently of the avaiJable
computer hardware. Al 0 requiring definition however,
are the methods of communication between uch oft
machine, file tructure for transfer of data between two
program or y tern in the ame machine or via a
telecomminication link.
Two Ie el of communication file may be identified: (1)

Between two data-ba e handling y tern command and
data need to be tran ferred and (2 Between a data-ba e
handling y tern and a ource-file editing y tern a wider
range of information may need to be communicated
including, for example text reports and graphic data.
For tran fer of data between two implementations of

the ame data-ba e handling sy tern both data and
command need to be communicated. For the G-EXEC
system (Jeffery and other , 1976; Cubitt 1976) the ap
propriate file is the G-EXEC job a tructured et of
command and data in which the data component i the
G-STAR tandard file a elf-de cribing file whose data
content i tran parent (0 the G-EXEC y tern.

'Publi hed by permi ion of the Director II) titute of Geolo
gical Science and the Secretary. Natural Environment Re earch
Council.

For data-bar e level communication between different
data-ba e handling sy tem no con i tent command
tructure has yet been defined and there i no agreed
storage tructure for data file . Thu the tructure (inter
relation hip ) of the data mu t be transmitted in addition
to the data value to allow the correct mapping into data
ba e with different torage tructure and data mu t be

- tran mitted independently of commands. A file structure
which ha been developed for thi purpo e i FILE
MATCH (Sutterlin Jeffery and GiU 1977); this was
tested at a COGEODATA workshop in 1975 and
ucce fully allowed communication between the
SAFRAS Sutterlin and Cooper 1972 G-EXEC Jeffery
and Gill 1973, SIGMI (Kremer Lenci and e age
1976) y tern and indirectly with GRASP (Botbol and
Bowen 1975) DASCH (Mundry 1973 and GEOMAP
(Berner and other 1972).
For communication of information in character, no

equivalent standard have been proposed. The com
munication protocol which have been defined by com
puter manufacturer allow the transparent transfer of
data. but becau e of thi they do not on titute file
structure tandards. For graphic data a number of for
mat have been propo ed related to the plotting oftware
package uch a Calcornp and GI 0 F. For input of
commands and data to the data-ba e handling sy tern,
there are well-defined file tructure -the data-ba e level
job file tructures wrapped in job control command
appropriate to the ho t computer.

THE SOFJ'-MACEDNE CONCEPT

A Y tern which insulate the u er from computer
hardware and low-level y tern oftware pr vide the
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u er with a view of a machine which i not the ame a .
and i in fact independent of, the computer in which it i
implemented. The u er ee ft machine. It i po ible
to define a number of oft machine f intere t t the
environmental cienti t· one already menti ned i the
data-ba e handling y tern. Another i the front-end
y tern for ource editing output control j b ub
mi ion and teleconferencing co ering operation' which
are carried out logically on ource card-image file . A
third oft machine which will ume in reasing im-
portance i one which combine me of the chara -
teri tic of each to provide an interacti e modeling r
graphic y tern. There are implementation f the e oft
machine within the UK Natural Environment Re earch
Council and the In titute f Geological ience a
G-EXEC G-FILE and G-M D re pecti el .
The G- X C Y tern (Jeffery and Gill, 1973 1976·

Jeffery and other 1976· Cubitt 1976) provide a large
scale generalized, integrated data-ba e handling Iacilit
with a tructured u er-interface whi h i independent of
the ho t machine. G-EXEC jay tern which i be t
suited to a medium-to-large batch multiprogramming
computer, becau e of the large size of many of the
program and the large main torage requirement of the
data-analy i component of the y tern.
G-FILE i a maller y tern implemented at present on

a PDP-Il/45 computer and occupying 45K byte (of
which 16K con titute a block of reentrant code ommon
to aU user· interacting with the y tern t any time). It
performs many of the editing, job preparation output
control and me age handling function which are ar
ried out appropriately by direct interaction with the u er.
lt is uited thu to omputer hardware which i de igned
for multiterminal interactive time- haring operation.
G-MODL share feature of G-EXEC but pro ide

the po ibility of interactive control between (although
not within) the execution of logical proce e (proce
program ). Such a y tern will upp rt mode of pera
tion uch a interactive graphic (the generati n, f r

Table I.

example, of equen e of plot frame repre enting the
r tati n fa et f data or interactive modeling, in which
the equen e of e ent in a imulated geologai al cenario
i determined by the u er. Such a oft machine require a
computer which i ufficientJy fa 1 to give a real-rime
re p net the u er for La k which are comparable in ize
with G-EXE proce program rather than with G-FILE
record operation .
A brief compari on of the e soft machine is pre ented

in Table 1.

OMMUNICATIO BETWEEN son MACHINES

The exi tence of a number of oft machine of the
ame type or different types requires some method of
communication between or among them if the one to
which the u er ha mo t convenient acces does not
contain all the data or facilitie he require .
Table 2 how the type of communication file required

between each po ible pair of the three oft ma hine
defined. Little need be aid here about the job file
tru ture u ed for all input to oft machine t (data-ba e
y tern) or for the batch component of input to oft
machine 2 (interactive modeling system). For output
from either of the e oft machines to oft machine 3
(interactive ource-data editing) no file structure i
defined yet although there i a definite need to tran fer
frame or (logical) page of different types such a
graphi data retrie ed file for amendment or editing
and reinput to a data-ba e. page of text from report
generation program and from text entries in conference
file tran ferred between oft machine of type 3.

THE G.sEND FILE STRUCTURE

A file tructure ba been defined for communication
from G-EXEC nd G-MODL to G-FILE as well a
between two G-FILE y tern. Thi G-SEND com
munication file allow the tran mi ion in a single packet
f any number of text pages source-data files and

3Machine 2

Required re pon e
CPU time per tran action
Core size per ta k
Proce ing tyle
Soft-machine example

hr
ec or mm
100-1000 kbyte
Batch rnultiprog.
G-EXEC (data-be e

handling)

min
ec
50-500 kb te
Time- haring rnultiprog.
G-MODL (modeling and

interactive graphic)

ec
Le than J ec
1-100 kbyte
Time- baring reentrant
G-FILE (intelligent

front-end)

Table 2. ommunication file

Receiving
machine

defined in Table I

3

I. G-EXEC jobData-ba e level:
e.g. G-EXE job

2.

Data-ba e level:
e.g. G-EXEC job
FlLEMA TCH if oft
ma hines are different

Data-ba e level:
G-EXEC j b

Input/output level:
G-SEND file

3.

Data-ba e level:
G-EXE job

G- EN 0 file or single
record tran action

G-EXEC job or ingle
record transaction

G-SEND file
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frame of graphic data, with page-frame type mixed in
any order.
The fir t two record in the file contain header in

formation referring to the whole file. The e are followed
by the frame or page of information. Each page i
preceded by a pair of header record . The text file or
plot data follow the e and are followed them elve by a
trailer record identical to the econd record of the
header. Table 3 shows the structure and content of the
G-SE D file; the information content within frame or
page i independent of the overall file tructure.

Table 3. G-SEN 0 file tructure

Record No.
& column Content

1-6
7
8-15

2 1-60
61-6
69-76
77-80

G-SE D
Blank
8-character job name or onference name
ame-and-addre or comment field

Project identifier
Date in form ddl mml yy
U er code

Any number of repetition of the following record :
3 1-6 ame of program originating thi frame or

page
7-46 Name of data file (rom which frame or page

generated
47- 0 Type of logical page e.g. TEXT FTLE, or

PLOT)
51-52 Advanc code for plotter data (0 for over-plot,

or 1 for advan e plotter)
53-60 Page-frame number (sequential integers within

anyone file)
61-70 Logical x limit for plotter may be omitted for

other type of data): floating-point number
71-80 Logical y limit for plotter (may be omitted for

other type of data): floating-point number
4 1- 0 Any text or blank: trailer record to be u ed at

the end of the page
5 to N-1 Page content

1-80 Trailer record a record 4

After all page (he la ( record:
1-4 TOP

For a conference file record 3 ha a different interpretation:
1-6 Project code of u er adding new entry
7-46 ame-aud-addre of u er adding new entry
47- 0 TEXT
51-52 ot defined: irrelevant to text page (blank)
53-60 Page number within file
61-80 Not defined: irrelevant to text page (blank)

COMMUNICATION FORMATS WITHIN PAGES
OR PLOT FRAMES

(1) Text is split into logical pages of any number of
line up to 80 character in length; no lineprinter carriage
control character are included, and vertical spacing is
achieved by explicit in ertion of blank line .
(2) Data file are in card image ource format a

defined for data input to the G-EXEC system (Jeffery
and other 1976'Cubitt 1976),the G-STAR tandard file
structure. Data file are tran ferred one per logical page.
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(3) Graphic data are tran ferred in a high-level com
munication format which ha been developed from a
propo ed NERC tandard plot-file format (Fay and
Jeffery, 1975)and a plot-file format D3.1 (Farmer 1976)
u ed within IGS. The format i ba ed on the Calcomp
ubroutine PLOT argument Uta a equence of (x, y i)
et where x and yare logical plotter coordinate in mm
and i is a code indicating pen po ilion (up or down)
symbol or character Of a control function (change pen,
end-of-frame). For a symbol or for the fir t character of
a text tring an additional (x y i) et i required to
define height (x) and angle (y) of the ymbol or text; the i
code here is set to zero. There i a one-to-one COf

re pondence between plot frames and logical pages in
the G-SEND file. he page header contain information
of particular relevance to graphic data: the logical pIot
ter limit (xm ym) and an advance code et at 0 or 1
which indicates that the new frame is to be plotted in the
ame area a the previous frame (0) or that the plotter is
to be advanced phy icaUybefore plotting the new frame.
It should be noted that the e code allow the mapping of
any plot frame or equence of frame on to any physical
plotting device by the u e of an appropriate driver
program.
(4) Other form of data may be included in the G

SEND file tructure but have not been defined yet.

TELECONFERENCINGAND THE G END
FILE STR CTURE

It i a trivial exten ion to the G-SE 0 concept to u e
the file structure a a medium to a ist teleconferencing.
Vallee and A kevold (1975) and it ucce or PLA ET
conferencing when applied in a number of field , in
cluding geoscience. The FORUM y tern de cribed by
Vallee and A kevoid (1975) and its ucce or PLANET
are versatile in the conferencing modes which they sup
port. Vallee identified five principal Lyle f con
ferencing a (1) the notepad with asynchronous entry of
notes by un tructured group of user through relatively
long period (week to month ). (2 the seminar ad
dre ing a pecific topic again a ynchronou ly through a
period of day or week . (3) the as embly an exten ion
f the eminar but with multiple di cu ion topics and

typically a large number of participant; (4) the encoun
ter with fewer participant a honer time cale (hours
rather than day), and synchronous di cus ion; and (5)
the que tionnaire with an unlimited number of parti
cipant operating ynchronou Iy or a ynchronou ly
through a tructured interface.
It i in the fir t four styles of conferencing that the

G-SEND file tructure may be used: the G-FILE in
teractive y tern already allow a ynchronous con
ferencing of type (1) (2) and (3).The page-edit function
of G-FlLE can provide a directory li ting of the con
ference li t any required page and allow the u er to
append new page. The type (4) mode of conferencing
requires hared acce to file and thu involve a more
ophisticated level of oftware but it eern that the
G-SEND file tructure could e u ed here with the
appropriate oftware.
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Th G- E 0 file tru ture all w the tran fer in a
ingle packet of any number of logical page of data of
imilar or different type pro iding a machine-indepen
dent medium f r ommunicati n among eparate oft
machine.
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