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ABSTRACT

This parer describes a project that was undertaken with
three aims in mind. Firstly to illustrate that valuable workine
results could be obtained from a microcomputer: secondly that it
could be incorporated into the existins departmental system (i.e. no
extra work. no disruptions, no special sreparation of data); and
thirdly to show how this could be brousht about by adequate
error—trappine, and by attemptine to prosram in a ’user friendly’
fashion. aimed at enabling the comeletely °computer naive’ user to
produce valuable results straisht away. The author feels that this
is a necessity if the use of the computer in archaeolosy is to
spread.

PAPER

When a software house develops and markets a prosram a
larse and complex process is undertaken involvins a soreat deal of
time, effort and. especially, money. Understandably thens when they
do this it is with a view towards hish sales fisures and healthy
profit. achieved by the prosram beins either useful to many or
porular with many. Resrettably, as the market for specialised
archaeolosically-biased prosrams is so small, it is not going to be

economic for a software house to cater for such a narrow
outlet. This is not only true but disheartenins. as the need for
specialised prosrams soes further than simply solvins any one

in-hand eproblem.

Prosrams thus have to be written by either archaeoclogists
or archaeolosists with a tame computer person. and most of the work
in this area is beins done at Universities. The imeact of these
Prosrams. their implications and potential is heavily dameened
however. as they are usually implemented on mainframe computers of
immense power, and similar price. which is obviously way bevond the
reach of the averase unit. No matter how imeressive the results or
time savines or other advantases, the benefits available throush the
use of the comeputer will neither be recosnised nor spread if they
are not available and asproachable for the averase “computer naive’
archaeclosist.

The effect tends to be that archaeclosists are aware that
someones somewhere. can do *X° on a computer. but that is, for them.
as far as it will so. They would not pursue the matter as they
cannot share the benefits as they have no access to such a machines
and cannot realistically expect to obtain one. Even the cases where
a small amount of time is set aside on the local University
mainframe for the archaeolosical unit, or where there are facilities
for units to post data and set the results via the post. are not
really satisfactory. These would produce obvious delays in settine
the results, which offsets the point of usins the computer: or would
mean that only an elite could use the comcuter> and only at one
specific time, which is not heleful if there are questions that need
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10 be answered at any other time.

it seems losical therefore toc examine the smaller and
cheaper comeputers, and to ascertain their potential in serious
applications. The arsument usually launched asainst these smaller
machines (the *home-" or ’micro-" computers) are the sacrifices of
speed and power. It would be naive to pretend that a micro could be
a drop-in remlacement for a mainframe, and worse than naive to try
to use a micro to perform a mainframes Job. However as wave after
wave of new machines hit the hish streets their specifications rise
in pace with their sales, and the present situation is such that it
is possible to implement some of the work that has been done on
mainframes onto the micros., admittedly simelified. slowed down or
slishtly less elesant — but still a sreat improvement over not usine
any type of machine!

The thousht of installins and commissionins a computer
system would 9ive most unit directors symptoms similar to those of
the Aztec Two Step - trembline, fidsetins and a passion for visitins
the toilet. Buvins it, settine it installed, havins somebody
trained. the disrustion and teethins problems — all would add up to
beins more nuisance than it was worth. However, lets paint a rosier
picture. Micros are (relatively) cheap, and the only installins
neaded is a token carryvins over the threshold. and the commissionins
boils down to flickins a switch. It is the software available that
dictates how much anvone in the department needs to know about
computine. If there were a surply of prompted, specialist. user
friendly and error-trareped prosrams that they could load and use
with no previous knowledse of computins. the need for any trainins
is diminished. As time went by. and familiarity with the machine
arew and the Frankenstein Complex wore off, people would attempt
their own prosrams or modify other prosrams. to tailor them to more
exactly fit their needs. What is needed is software in this mould,
to set things started. If the same day the computer were sat upon
the bench in the department it were bproducins results without
disruption. this should sedate even the most asitated Aztec ~ and it
could be possible. This is what I attempted to illustrate, and to
emphasise the point that we need to write our own software, as we
won't be catered for by others. and to tie this in with the point
that users would soon wish to tailor a prosram to their own needs, [
wrote the prosram usine only the manuals supplied with the
hardware, no other source of information was used. either for the
prosramming or for the survevinae. Hopefully this leaves the workinss
of the program oren enoush to be readily understood by others.

The choice of the eprosram and the computer to use went hand
in hand - both were ideal for the purpose. I wanted to show the
cotential of a small comeputer. and to attract attention to the
project in eeneral. To do this I wanted to use a sraphics prosrams
the slamorous face of computing. so I chose the surveying Rrosram as
beins not only eretty but functional, and the BEC computer as
an  easy computer to prosram with sood araphics. A computer must be
looked at not only in terms of what it can do. but also in terms of
how easy it is to set it to do it. It misht be possible to resulate
the orbit of the Earth with vour ZX81. but it mieht also reauire you
to have a brain like Lex Luther to set it to do it. The BASIC on the
BEC is extremely easy to use. the named procedures which can be
called by name anvwhere in the prosram. even by other procedures or
by themselves. are a 9cod example of the sophistication of the
machine. When a new section of srosram needs to be written it can be
arppended to the existins prosram listine no matter when it should
run in execution, as all that needs to be done is insert a line at
the risht place, callins the procedure. This means that the
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srosrammer need not worry about which routine is at which line
number. and that they do not need to be chansed every time a
modification is carried out. Further, parameters can be passed in
the procedure calls, so that elesantly written prosrams can be auite
compact. increasins free memeory space and execution speed. There is
alsc (for purists) a renumber command. Develoement of software is
thus practically curse—-free. The prosram was not written to be the
be all and end all of erosrams of this tyee, but to back up my
arsument however in its relatively simple present state it is
functional and fairly powerful, and certainly easy and chaos free to
use. This fits in nicely with my Great Plan, as another reason for
choosina survevins as the theme of the erosram was that I thousht
the sudden transition for the unsuspectin® archaeolosist from
carefree troweller to micro-chie maniac would be somewhat
ameliorated by the fact that the central concert of the prosram was
somethins they were familiar with. and the whole process was visual
and so easy to follow. 1t would seoil thine9s therefore if it was
anvythins but chaos free.

The choice of the BBC led me to think further alone the
lines of the spread of smaller computers in archaeclogical units. As
it is the recommended education machine, if a sraduate or school
leaver had familiarity with a machine. the chances are that it would
be the BEC machine. The price means that most units could afford at
least one. If this was the case. as it takes only seconds to cory a
prosram from one disc to another. and as devices that allow data
transference down teleshone lines (modems) can be obtained for about
forty pounds: a network of co-operatine units could be instigated.
With a newsletter keepins them in touch about newly written or
modified erosrams, all that a member would have to do is make a
shone call to the number in the letter. and set a coepy of the
crosram straisht away, as well as advice. If the software were
written to be user friendly then any unit that bousht a BEC machine
could have access to a bank of software and feedback straisht awav.
and start to make the machine work as soon as it was obtained. Even
units without a modem could write to each other and mail discs back
and forth. This would mean that all units would be lifted to the
came ’'level’ of computing sophistication. and almost instantly
profit from this, without buvins or developins software. until they
were ready to. If any machine fits the bill here it is the EBC
computer with a host of add-ons available such as modems, FRESTEL
and TELETEX and TELESOFTWARE adaptors flooding the market.
Unfortunatelys: (and perhaps. resarding the above. sureprisinely) I do
not =2et a commission.

The eprosram allows the user to enter the heights from a
survey of up to 500 heishts into the computer. which can then be
scaled in the vertical plane to accentuate and enhance subtle trends
of the land. The survey is saved to disc automatically. and can be
recalled on later oeperations of the prosram. Surveys larser than 500
points can be entered as portions of the whole site. There is
srovision for a srintout of the entered heishts: or the landscape at
any =scalins to be obtained. The heishts once on the disc can be
editted at will. without the need to re-enter them all.

The prosram auto-loads. and aives a few s=creens of
irntroduction and instructions. desioned to familiarice the user with
pressins buttons associated with options offered. The main eprosram
is accessed when the user is ready. and they are then asked if thev
wish to re-call a site or create a new one. If they choose the
former the sites on the disc are diselaved and the user mprometed to
choose one. This is error-tracped as there are two files created for
each site- one which contains the details of the site such as
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lensths of the sides of the surveved area- and the resolution of the
survey (i.e. the sap between measurements. every meter. every five
meters et cetera) which 1is 1listed under the surver site name: and
another which contains the actual heishts and is listed under DX and
then as much of the site name as possible without the filename beins
over seven letters lons. If the wrone file is picked (the DX~ one)
the user is prompted to try asain. Mispellins is also accounted for.
as is trving to load a prosram that is not a site. When an
accertable site is chosen the screen disrlays it at low
maznification, and a menu is presented atorp the screen offering
various desrees of masnification. These are obtained by epressing the
oranse function key (fO0 to £9) defined to 9ive the desired
masnification. There are eisht set magnifications and one kev which
prompts for the users own masnification values sivins a comeromise
between ease of use and flexibility. The COPY key sends the current
screen diseplay to the printer. The last <function key 1lists the
entered heishts and site details (to screen or to screen and
printer, as desired) and allows the user to edit any heishts
incorrectly entered. Again the whole operation is error—tracped. The
BREAK key re—-RUNs the prosram after closine and 1locking all files.
The horizontal cursor keys allow the rotation of the site (only in
steps of 180°, effectively siving a view from either side of the
landscare). To comply with my specification the prosram had to allow
the heishts to be entered with no doctorine. so it had to contend
with the fact that some survevs are conducted in a fashion that a
hish readines equates with a hieh feature. and that some are the
opposite of this. If the srosram could only draw in one of these
modes: some of landscapes would be drawn inside-out. The change
between the two is made by wpressine a vertical cursor key and
re-scaline. This 1is also useful in such instances where it is
desirable to see the route the bottom of a ditch takes, and this can
be easily obtained by invertins the landscarpe (effectively makins
the ditch into a ridee) and then scalins away.

1f the user decides to create a new site he is asked for a
site name, when an acceptable one is entered the side lensths are
asked for. These are checked to make sure the 1long side is actually
lonser than the short side, or that they are the same if the site is
saquare. The step size between measurement is then entered. again
checked to make sure they are not. say, lonser than the actual side
lensths, and then all the details entered are displaved with the
option to change them if they are incorrect, or if there were over
S00 points. If they are correct the prosram draws the srid the
survey used and informs the user of the number of heishts recorded.
Fromerted by co-ordinates. and informed of how many heishts have been
entered {(continually uedated) the heishts are entered. This is
tedious but mistakes can be editted out, s0 the boredom factor is
catered for. Then the information is stored on disc automatically in
the two files mentioned earlier. If there is already a site with
that name on the disc to prevent over—-writins the site name of the
new site is chansed and the user informed of this. If the disc is
full or rrotected to inhibit writine to it. the user is prometed for
a new disc. and the site is then stored on that. The site is ztill
in the computer and can be manipulated as before- and can be
re-called at anr later date.

The progsram is a powerful tool and represents a method of
interpretine the site akin to aerial shotozraphy at a fraction of
the cost. with the advantawes that the site can be scaled to enhance
or reveal the more hidden details: possibly (it is to be hoped)-
correlations that misht otherwise have been missed. It can also be
used for such thinss as givinz a three dimensional representation of
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distributions of bones or artefacts, if the count for. sav, bones
was entered for each sauare of the survey, and the data treated as a
landscape. The total number of bones could then be looked at in
relation to the breakdown of bone tvees, with a landscare for each
bone tyme, and all of them related back to the landscare of the site
itself and its features and toposraphy. Fottery could be treatad in
the same way. with counts and weishts beins entered and compared.

When scalins the landscape no ratio is eiven for the
landscare to real life, the enhanced trends are simply followed up
and down throush the magnifications until they are spotted. and then
they are sited on the o9rid. using the annotated scale alons the
sides of the survey. This pin points the feature. without havins to
know what the scalins ratio was. I am no mathematician. and if the
system works without extra work load for no real benefit> I am happy
to leave it be.

Diasrams 1, 2 and 3 show a section of a barrow at various
masnifications, and diasrams 4 and § show the effects of invertins
and rotatine a landscare.

The program, as stated befores was not written to be the
ultimate prosram of this tympe, and there are modifications that
would enhance its operation. but they are such thinss as hidden line
removal. the ability to handle larser sites, and real rotation, not
improvements to the ease of use, friendliness, and speed with which
real production can be achieved after introducins a newcomer to it,
and this is the crux of the matter. Hopefully it can be seen from
this simple prosram that real benefits are within reach for almost
any unit. and that whilst marvelous work is beins carried out on the
mainframes. a clear and excitine way ahead for computers (and one
that could be both rapid and far reachins) lies in the smaller
machines in the smaller units.

If. anvone would like a copy of the prosram. to run on a BBEC
model B with a sinsle disc drive, compatible with a STAR DFB480
erinter they only have to mail me a sinsle sided> sinsle density
floppy disc and I will sladly give them a copy. 1 would like tp hear
from anvone with further ideas, aquestions or fire-arrow criticisms. ,
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Survey site name: >B-2<

Diasram 1.
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Survey site name: >B-2<

Diasram 2.

Survey site name: >B-2<

Diagram I.
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Survey site name:

Diagram 4.
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