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NEWS WATCH

HP Debuts first Colour Notebook

Microsoft Uses AT

CiTech Slgned Agreement with Apple

AcerAllos 7000 Value & Premimum Serics

Silicon Graphics Brings Music To The Internet.

Slide Scunners

Tips

1994 HP LaserJet Printers Awards

AT&T WaveLAN Awarded Editors' Choice Award

AT&T 3600 System For Japan's Credit Card Co.
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Robot Manipulator : Past, Present and Future

L. Introduction !

For many years robots have excited people's
imaginations - whether in beoks, In films or inside
falrgrounds or amusement arcades. But it is only quite
recently thal robols have lelt the realms and fictions.
They are becoming useful to men and women in all
shorts of ways. How this changes have come ahout and
how it ‘will progress over Lhe next few years, is the
subject of this article g

Even now hundreds of thousands of robots are at
work around the world. Their activities range from
delicate construction work of handling huge loads, to
precision assembling in factories and nuclear power
stations 1o outer space. In the future robots many
become an even greater part of our everyday lives. With
the help of neural network (Acting as human brain)
robots may become as clever as people, The could take
over a wide variety of jobs-in offices, in factories or in
the home. Robots could also work in particularly
unpleasant and unreachable places where complex,
vital work needs to be done, such as mines or the
baotlom of the ocean,

2. What is Robot :

The word ‘robot’ ariginated from the Czech word
robota, meaning work: In dictionary robol is defined as
“an automatic device that performs functions ordinar-
ily ascribed lo human beings”. With this definition,
washing machines may be considered as robots. But
the more acceptable definition used by the Robot In-
stitute of America gives a more precise description of
robots: A Robol s a reprogrammable mulli-funetional
manipulater designed ta move materials, parts, lools,
or specialized devices, through variable programmed
motions for the performance of a variety of tasks." With
arobol must posse: ,which

is normally due (o computer programme associated
with its control and sensing system.

Over the years, robol makers have been especially
interested in designing robots which, in some way, look
like men or women. It is this which has given robots
their superhuman reputation. People regard them with
a mixture of fascinalion and fear. For many years
engineers tricd to find jobs for robots to do, But. outside
amusement halls or the world of films, this proved very
difficult. The reason was straight forward, Engineers
lacked the skills, and the essential tools, tomake robots
reliable enough to do jobs in real file.

Two developments changed all this. First, engl-
neers sel their sights lower and decided that robot
should do no more than Imitare people, They need not
necessarily look like people at all. To engineers, rebots

. have simply become clectro-mechanical deviee that
imitate the actions of human arms, and are controlled
by computers. The second development s that engi-
neering skills, particularly in clectronics and compul-
ers, have progressed at a great pace. The world has
become better at making machines that fit the new
definition of what a robat is. The result is that, almost
overnight, robots have left the Kindergarden stage.
They have started to go to wark.

A KM Azad! and Farruk Ahmed?

3. Anatomy of Robot :

Dynamically the human body mainly contains two
sets of components, one s the brain and nervous
system and the second one is the mbs and the other
parts of the body that move. But the average robol al
waork taday Is nothing like as complicated as a human
being. A robol in its general form is compuler controlled
manipulator consisting of several rigid links connected
in series by revolve or prismatic joints. One end of the
chain is attached (o a supporting base, while the other
end is free and equipped with a tool manipulate objects
or perform assembly tasks. The motion of the joints
results in relative motion of the links. Mechanically. a
rebot is composed of an arm (or metal frame) and a wrist
subassembly plus a teol, It is designed to reach a
workpiece located within its work volume. The work
wolume is sphere of influence of a robat (Figure-1)
whose arm can deliver the wrist subassembly unit to
any point within the sphere. The arm subassembly
gencrally can move with three degrees of freedom. The
combination of the movements posilions the wrist unit
at the workpice. The wrist subassembly unit usually
consists of three rotary motions, The combination of
these motions orfents the tool according to the configu-
ration of the object for ease in pickup. The last three
motions are often called pitch, yaw and roll. Hence, for
aslx-Joined robot. the arm subassembly {s the position-
ing mechanism, while the wrist subassembly is the
orfentalion mechanism. These concepts are illustrated
by the unimation Cinecinnat Milacron '!j?‘::bm arm in
Agure-2.

Figure 1 : Work volume for different types af robot
manipulator.

Degrees of Freedom,

Figure 2 : Movement capability of a Cincinnati
Mitacron 19 robot mantpualtor

Lpepartment of Automatic Contral and System Engineering, University of SheMetd, UK.
2Department of Applied Physics & Elcctronics, University of Dhaka. Bangladesh.
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4. Historical Development :

Early work leading to loday's industrial robots can be
traced 16 the period Immediately following world war II.
During 1846 Oak Ridge and Argonnc National Labora
tories developed a remately controlled master-slave
manipulator for handling radioactive materlals, which was
then jmproved in 1950's by a more sophistlcated
programmable device. Further development of this ¢on-
cept by Devol and Jesoph led to the first industrial robot.
imtroduced by Unimation Inc. in 1959. The key to this
device was Lhe use of a computer thal could be pro-
grammed (0 carry out varicty of Lasks automatically, Early
1960's Ernst [Emst. 1962) reported the development of a
computer controlled mantpulator with tactlle sensar, which
could feel blocks and vse this information Lo control the
hand without operator’s assisiance. The work is one of the
first examples of a robot capable of adaplive behavior,
During the same period, Tomovice and Bono (1962) devel-
oped a manipulater with pressure sensor. This pressure
sensor provides information about object size and weight
1o the computer. In 1963, the American Machine and
Foundry [AMF} company introduced the VERSATRAN cam-
merclal robol. Starting In this same year, varlous arm
designs for manipulatars were dmelnpeﬂ such as
Roehamplon arm and Edinburgh ai

In the late 1960's McCarthy [1966] and his colleagues
atthe Stanford Artificial Intelligence laboratory reported a
development of a computer with hands, eyes and ears {Le
manipulators, TV cameras and microphones), During this
period, Pieper [1968) studies the kinematics problem of a
computer cantralled manipulater while Kahn and Roth
(1971) analyzed the dynamics and control of a restricted
arm using bang-bang control.

One of the more unusuai in robats

the world today. Of these probably 30% wark In factories.
Average robot at work loday is nothing like as complicaled
as hunan being. An industrial roboLis a general purpase
computer contralled manipulator consisting of several
rigid links connected in series by revolute or prismatic
joints. Ome end of the chain is attached to a supporting
base, while the other end Is free and squipped with a tocl
0 manipulate objects or perform assembly Lasks. The
motion of the joints results in relative motion of the links.

arobot fs i y
and awrist: plus a tool. 1L reach
awork volume. The work volume Is the sphere of Influence
of & robot whose amm ean deliver the wrist subassembly
unit to any point within the sphere. The amm subassembly
generally can move with three degree (o freedom. The
combination of the movenents positions the wrist unit at
the workpiece.

Maost of the todays indusirial robots, though control-
led by mini or microcomputers, are basically simple position
machines. The execute a given task by playing back
prerecorded o preprogrammed sequences of molions
that have been previously guided or taught by a user with
a hand held conirel teach box. Morcover, these robols
are cquipped with litlle or no external sensors for
obtaining the information vital (o its working environment.
As & result, robots arc used mainly in relatively simple,
repetitive tasks. More research effori is being directed
toward (mproving the overall performance of the
manipulator systens.

8. Robot Diversify

Robots are already starling lo move out af faclories
andintoa variety of other places, One jobwhich has ahvays
been dangerous for human warkers is the inspection and

occarred in 1969, when an experimental walking truck
was developed by the General Eleciric Company for the
U.S. Army. In the same year, the Boston arm was devel-
oped, and in the following year lhe Stanford arm was
compu-
for controller, Some of the oSt seHous work 0 Foborcs
egan as these arms were used as robat manipulatars. In
1974, Cincinnatt Milacron Introduced its first computer
controlled,industrial robot, called the “The Tomorrow
Tocl", or T3, It could 1ft over 100 Ib as well as track moving
objects on and assembly line.

During 1970's a gread dea! of research work focused
on the used of external sensors to facflitate manipulative
operations. At Stanford, Bollers and Paul (1973), using
both visual and force feedback, demenstrated a computer

of nuclear power stations, Robats are now
beginning to take over this work. These work involves
replacement of uranium rods, inspection of the rods for
faults once they are inside the core, emergency welds on
the Interior or the core's wall, Taylor Hitee, and English
company develaped a robot which can take apart the highly
radivactive core of a power station when L is no longer
required, This is teodifficult and dangerousjob for human.

inthe United Stal for robols
which can shoat highperiormance. water in clean up the
rocket motars of the space shuttle. This woulkd allow Lthe
matorto be reused. Also in United States, a US Navy robols
takes aut damaged r!vetsl'mmlheMngsnl'aimral‘: The US
Navyhasalso at crawl
of large vessels, dea.n!nb arnacles off them,
7. Rol

controlled Slanford arm toa PDP-10

for assembling automative water pumps. AL about Lthe
same time, Will and Groomsman {1975) at 1BM developed
a computer controlled manipulator with touch and force
sensors to perform mechanical assembly of a 20-part
typevriter, At the Draper Laboratory Nevins et al. (1974)
investigated sensing techniques based on compliance.
This work developed inta the insirumentation of a passive
eompliance device called remote center eompliance (RCC)
close parismating assembly. Bejesy {1074]. al the Jet
Bropulslon Laboratory, tmplemeited a computer based
torque contral technique on his extended Stanford am for
space exploration projects. Slace then, various control
methods have been proposed for servoing mechanical
manipulators.

Today, rebetics Is viewed as a much broader field of
work than we did just a few years ago, dealing with
research and development in a number of [nter
disclplinary arcas. including kinematics, dynamies, plan-
ning systems, control, sensing, o

Al the robois we have looked so far have been totally
dependent on operatar or programmer. If sumething hap-
pens during the job that the rohot has not programmed to
expect, il is powerless to react. The use ol external sensing
mechanisms allows a robot to interact with its environ-
mentinaflexible manner, Although the latier s by fir the
mast predaminant from of operation of present industrizl
robats, the use of sensing technology to endow machines
with a greater degree of intelligence i dealing with their
environment s Indeed an active topic of research and
development In the robotics field.

unction of robol sensors may be divided lnto twa

principal categories: Internal stale and external state.

Internal state sensors deal with the deteelion of variables
such as arm join, position, arm vibration, which ars used
for rabat cantrol. External sensors on the other hund, deal
with the detection of variables such as range proximity and
touch. Although praximity. Lauch and force sensing play a

and machine intelligence.
5. Robots in Operation :
Therc are arcund 400,000 robats existing throughout

7ole tn the of robot performance
but vision Is recogaized as the most powerful of robot
sensory capabilities. Robol vision may be defincd as the
process of extracting, characterlzing, and Interpreting
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Information from images of a three dimensional world,
This process, also commenly referred to as machine or
computer vision, may be subdivided mm six principal
areas: (1) sensing, (5} p

to perforn include calibration, checkout. data retrieval.
resupply, maintenance, replacement of paris and other
repaly work, carge and crew transfer, and recovery of

deseription (e} recu|munn am] i m:erpl’el,auon

Vision and touch sensitive robots demonstrate the
imporiant idea of feedback’ control. "Feedback’ is the
way inwhich robel may changed
by outside events, Unfortunately for engincers, however,
equipping robots with this ability is not easy. 1t is very
difficult to code information from the outside world in &
way that makes sense lo the robat computer, and then
to make sure It processes the data quickly enough for
the robol Lo respend. At present probably only 5% of
the world's robol's have sense. They arc known as 2nd
generation robats.
8. Intelligence Rabot :

bene of the robots we have looked at so far matches up
to humans in onc importants respeci-thinking. Enven
‘secand generation rabots, come a long way behind people
in thelr ability to make sense of this information and act
accordingly. They simply react as a reflex to what i5 taking

place around them. The ability Lo weight up the situation,

perhaps comparing It with pervious experlence. is beyond
them. This brings up ta an important area of ms:amh
called artificial or Al. Artificial
the compuler's ability (lhmugh program) to do i
assignment which is done by human would Le said to
require intelligence. Witk Al lechniques, robols can be-
come far more powerful and versatile than they are Loday.
The new, Al assisted robot are the bread of third generation
robots. In these Al robot's memory Is divided Into to areas,
one stores pragrams and data relevant ta the job in hand
and the other would store (he great mass of ‘knowledge
base’. Linking up the “knowledge bass' with the main
processing unit is the key factor of this system. However,
to do cerlain activities (visual recognition) robot, requires
vast amount of memory, and in some cascs it become
To he problem different
type of idea called ‘neural network compulingis intro-
duced, Researchers are already working on this problem,
9. Space Industrialization :

Scientisis played arcund with these ideas foryears but
then in 1980, researchers employed by the NASA lnin the
Unlted States produced an englneering blueprint how this
system could operale. Basic (ypes of cesses which
could hell:ft&d Irom thsdEve]upm:nUncludes solidifica-
tionof convection or i roCEss-
ing of molten samples without containers, diffusion in
liquids and vapors. and elecirophoretic scparation of bio-
Iogical substances and cxploitation of valuable raw mate-
vials on other planets, Once the particulars of a promising
provessare worked out, and the pressurefor commerclall”
zation mounty, automated instrumentation for remote
control will see development. Investment in a single space
process may well amount to tens of millions of dollars.

Implementation of this idea will require a wider spec-
triim of robotics than needed for today's applications
D nology on
2 broad seals noed lerge antennes, proccasing and manu-
facturing stations in Earth arbit o lunar bases, manned
space siations, and vast salellite power system. Systems
stch aslarge space antennas, satellite power systems, and
space stations will require large and complex construction
Ial ilitles in spam The slrunural ﬂemenlswlllhellzmdted

tha' cmplac:nwmpunencs and mlu mem Fleeﬂvmgmbols
the

During and after construction, a major space
system should have a rescue robat standing by. Others
might be held in readiness on the ground. Rescue robots
cauld deliver expandable life support systems and Jend
first aid or encapsulate the astronaut in a life support
er forreturn toa Shutle, ion or Earth.

Another phase of space industrialization envisions a
lunar base. Alargely automated systern might launch the
base-building profect. After sile survey by robotic rovers.
an automated mini-factory eould be placed on the Moon.
Tt would collect sclar energy and usc it to extract volatiles,
oxygen, metals, and glass from lunar soil delivered by
rovers. Itwould alomaticaily produce stockpiles in prepa-
ration for the main construction operations. The Base
would be built using automated equipment and robots, in
part drawing on stackpiles, and in part performing con-
struction operations similar to those used in Earth orbit.
Adter constr would do main-
tenance and repair. Once established, the lunar base
would use many type of industrial automation in its work.
In summary, a new level or robetics and atuomation
should catalyze some missions, but the technology will
mainly br developed and applied to reduce operational
05t for all missions.

10 Social Implications :

Al the beginning of the 18th century about 808 of the
Britain's population worked on the Jand. By the middle of
the 19th eentury hall the country’s wor population
had jobs in factorles. From the beginning of the 20th
century this proportion has steadily fallen to about 35%
today. Other industrialized nations throughout the world
bave followed similar patterns.

The widespread use of automated machinery, compui-
ers and robots will continue this trend. Fewer and fewer jobs
12 manufacturing industries will be avaflable to people
wantingwerk. Many will find jobs in other industries that are
growing, such as the service induslriss—catering, local gov-
ernment, barnking and transport. Robots taking over jobs In
factories could worsen the h rate that the
industrialized world already suffers fram. Although new
industries arc being created, they require few workers. Many
people are worrled that not endugh jabs will be created (o
abserb the pesple no longer necded in factories.

The development of robots will have another. perhaps
deeper, effect cn soclety. Robats will make their presence
felt net just In faclories but in many olher arsas, in the
hame. in hespitals and other service {cbs. People have had
little trouble in getting used to new forms of electronic
gadgetry suchaswashing machines, home computers and
wideo recorders. Bul they may find the new forms of robols
more diflicult 10 accept easily. The intelligent robots dis-
cussed earlier many produce mixed feelings amoeng people
who work with or control them. Some wrilers argue that
people will welcome machines they can get on with easfly.
There would be no need 1o address the new breed of robot
with special computer languages, Most probable people
would command Lhem simply by Laking lo them. But, on
the other hand, men and women may feel uneasy when
confronted by machines that are as clever as, or cleverer
than. themselves.

Other things is sure that the robots that wander
around homes and factories during the next century will
not be metal-clad, cumbersome monsters of past science
Hetdon flms. They will be spcially desigued (o Bt in with

can transport plcees between
fakrication site and the assembly site and connect them.
Free Fiyer robots or robots attached to the system can
service it Th aservicgrobot

The robots of the future will probably
be sleek and smaoth, and look like ultraefficient vacuum
cleaners. Robals will gradually become as familiar as the

that factories Lloday .0
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Infamous Internal Errors in Clipper Programmmg

The_{udwe of an interal assertion causes .:he base of an internal error. It is uuenmmnmentuﬂy retated a"d
does riot branch ta Clipper internal Error block whenever it occurs. In this paper, a set of unexplained internal
errors are investigated and their casual factors are carefuldly examined,

1. Introduction

Every developer gets a runtime error when they are
invalved with Lheir new development, but in fact. none
of them can accept or tolerate any of these unwanted
errors after the product has been released. Although
mast Clipper Errors branch to the current error block,
some {nternal errors do not.

In a very recent paper by Key, S (Ref. 4., an incom-
plete subset of internal Clipper Ermrors were docu-
mented. We hope, in this paper, (o both augment Key's
work by further examining other less widely under-
stood internal errors, and re-examine those errors
listed by Key in his original paper. Error characteristics
will be analysed, with an emphasis on rool causes.

2. What are Internal Errors

In Clipper, runtime errors are dependent totally on
the error handler and the subsystem that generates the
error. Errors generally oceur either because of mistakes
in the program code (i.e., type mismatch, divided by
zero) or because of some condition of the environment
lie.. out of file handies. file sharing violations, memory
low). The error handler
tem by returning a value. This value mdnmcs what the
subsystem should attempt to do o recover from the
error. The legal values are generally determined by the
values handler. These type of errors, in fact, can be
trapped in the error system so that the application
which has been alfecied does not necessarily terminate.
However, sometimes it is not possible to trap a runtime
recoverable error due Lo an invalid value returning from
the error handler to the subsystem [see Ref. 1).

On the other hand, whenever a program code is
executed in the error system. ErrorSys{) function, be-
fore invoking the ErrorBiock{) funciion, an errer handler
is unavailable to the ErrorSys({) and unrecoverable error
Is caused. This usually happens because such errors
can not branch to the error block so that the ErrorSys({)
is unabie to execule the error block. These errors are,
in general, reported with the message

‘Unrecoverable error <error

Other errors occur when an internal assertion fails.
These are simply reported with ‘Internal Error’. All of
such errors are more of less related to the environment
(i.e.. out of memory. error reading code to execute from
disk). An in-depth analysis of error handling strategics
can be found in Ref. 2.

3. Hl.g;hl.ig‘hﬂ.ng mumu Errors

for any that close the
database files.
Internal errors 17, 18 and 18

These errors exist In both Clipper Summer ‘87 and
5.x releases. They occur when an index has become
corrupted at the time of attempting (o update an index
page. The suggested solution is to delete and re-create
the index.

Unrecoverable error 22: Ntx file key type error

It is caused only if either a seek expression in an
index file (i.e.. .ntx file} evaluates te a logical or the
system runs out of memory whenever evaluating the
key expression.

Unrecoverable error 24: write error

The Clipper internal function that does file writes
returns the number of byies that were successfully
written. If the number is less than expected. this error
oceurs. The most likely cause is lack of disk space. In
other words, it is caused if the Clipper application s
unable to write a database flle or index Ble Lo (he disk.

To avoid the incident of this type of internal error,
make sure that either sufficient disk space and direc-
tory entries or the file is not read-
anly. Ina network environment, make sure the applica-
tion has the necessary rights Lo wrile to Lhe file,
Unrecaverable error 92: Sort/Index error

The system is unable to create a temporary file
during a “sorl’ or “index’ operation. It can happen only
in one of the following situations

- No disk space.

- Disk is write-protected,

- No more directory entries,

- The file already exists and Is read-only.
Unrecoverable ermr 331 and 332: string/array
memory overl

Clipper 5's Re:euc Notes Norton Guide [see Ref. 3)
contains some cryptic notes about Lhe ented
Virtual Object Store (SVOS). Basically, It's what Clipper
uses tomanage all of its strings. arrays. and codeblocks.
‘These two errors occur when the SVOS tables have
overflowed, which Is caused by the creation of large.
nested arrays.

Unrecoverable error 349: too many extend locks

This error caused when an extend system function
locks pointers to more than 16 paramelers. Whenever
mmmmumM torelrieve a poinler to astring inan.

major
l[stcd here, wh:rcas the standard Vst can be found in
cither Ref. 3 or Ref. 1. The characteristics together with
the causes of each error are examined.
Internal error 16
‘This error occurs at the end of a large block database
operation [i.e., OIN, UPDATE or TOTAL
cnm.m:md) and when um: ur the dalai:n.sc files usﬂd in

extend syst tion, Clipper has 1o lock it in memory,
A maximum of 16 parameters can be locked at a time.
To solve this, design the calling function so that
fewer than 16 paramelers need Lo be locked at a time.,
and call the _xunlock() function Lo free them. _xunlocky].
which release all current locks, is described in Clipper
5.01's documentation, but it was omitted from ithe
documeniation in Clipper 5.2.
exTor 415: cannot open overlay file

the
is to check tha use!defnd [unchon used withn Lhc

This error occurs when Clipper can not open its

* Present Address : Analyst. em.

The Jonik Group Lid.. 980 Yonge Streel, Suite 200,

Syst
Ontario, MAW 25, Canada. (Emall : Khan Khoda@canrem.com]
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overlay file. Usually, The file in question is the execut-
able one, bul il can also be an external overlay or a
prelinked library created with RTLink. The most com-
mon cause for this error is a shorlage of file handles.
Several errors occur due to a lack of e handles. The
solution to this is Lo inerease the number of available
handles. There are three places where one could in-
crease the file handle count:
- ‘The F parameter in the Clipper environment vari-
ahle.

- The CONFIG.SYS file.
- The network conlig file (provided the environment
is attached with a network),
Unercoverable error 416: read error on overlay file
This error oceers when the overlay manager fails to
read from the overlay file. Some possible causes:
= The file is no longer available, For example, a user
can run a Clipper application from a floppy drive
and then switch floppies,
- something has inadvertently closed the overlay file.
Calling on an incorrect handle can cause this.
Unrecoverable error 520: Attempt to get value for an
invalld field type
‘This error occurs when a database [i.e., .Dbf) file
is found to be corrupted, The solution is lo fix the
database
U error 650: stack fault
These error is caused when out of stack space is
reached, The suggested solution is lo use /STACK
command to increase the stack space in the time of
linking with RTLink.
Internal error 666
This error oceurs only when a € function has at-
tempted to free an invalid pointer. The best bet is to
check the application where the C function is being
called.
?macamable error 667, 668 and 669: eval stack
fault

These errors are all related, Clipper uses two differ-
ent stacks: the CPU stack and the Eval stack. The CPU
stack holds local variables and parameters for C func-
tons and can be controlled by using the /STACK
command when the link is perfermed. The Eval stack is
similar, but it is used to hold Clipper's parameters and
local variables. To understand the causes behind these
errors and their possible solutions, one needs to under-
stand how Clipper's memory is organized. Most pro-
gramming languages store local dala in an area of
memory called DGROUP, which is limited to 64K. In
Clipper, this area contains:

- Cslatic dala

- The CPU stack

- The Eval stack

- Clipper static data

After the C static data, one has the CPU stack, which
grows downward. Next is the Eval stack, which grows
upward. Finally, there is the Clipper static area that
starts at the end of DGROUP and grows downward.
These errors oceur when one of the expandable areas
iries to grow into the space of one of the others.

Specifically, the crrors oceur under the following
circumstances:

Error Circumstances

650  The CPU stack has overflowed.

667  The Eval stack ias bumped into the Clipper
statlc area. ¢

668  The Eval stack has bumped into a locked

Virtual Memory VM, in short) segment in
the space between the Eval stack and the
Clipper slatic area.

‘The Clipper static area has bumped into a
locked VM segment in the space between
itself and the Eval stack.

Generally, problems that eause one of these errors
could cause any of them, which is why we have listed
them together.

Stack fault errors have several possible causes:

- Unintended or {oo deep recursion. If a function is
called recursively, one of the stacks may run out
of space. The most common cause for unintended
recursion is an error in an error handler.

- Too much C stalic data. If someone has his own
extend system code, Lhe static data goes to the C
static’s area by defaull. If the program uses too
much static data, one of the other areas may run
short of space. Third party libraries can also be
guilty of this. Later versions of C compilers allow
one to specify a data threshold that permits one to
move some of this data elsewhere.

- Too large a CPU stack. CHipper defaults to a 4k
CPU stack, which is sufficient in most cases.
However, some third-party libraries cause addi-
tional stack space to be allocated. In addition, the
user can control the size with the STACKS com-
mand to the linker or with the Blinker's BLINKER
PROCEDURE DEPTH command. To find oul how
much stack space the user has allocated, generate
a map file and examine the size of the segment
STACK.Ifitis Loolarge, explicilly limititwith a link
option.

Toe many static variables. Each static variable
that is created requires 14 byles in the Clipper
static area, If one has quilc a few, L adds up.
Storing multiple values in a static array can help
alleviate this problem because the 14-byte entryis
used for the entire array.

- Too many ITEMs. ITEMs created with the ITEM
AP1 in Clipper 5.2 also go In the Clipper static's
area. Every item created must be released, and
failing to do so may cause one of the Eval stack
faults as (he slatic’s area increases.

Too large a load size. Normally, the area between
the Eval stack and the Clipper stalic's area fs
unoccupied, but in low memery conditions, VM
segments can gel swapped there, If these seg-
ments are there and locked, errors 668 and 669
can oceur. Generally, reducing load size can help
alleviate the problem.

Unrecoverable error 670: memory initialization
error

“This error is occurred during the initialization or re-
initialization of the memory system. I, in fact, indicales
an extremely low memory condition at startup, or thal
an application using RUN command from within the
Clipper allocated DOS memory without freeing it

‘The suggested solution is to make more conven-
tional memory available for the application if il is
caused at startup time, If it is happened immediately
following the RUN command, the application that was
run should be eliminated to solve the problem. This
error also occurs with an improperly linked or cor-
rupted application.

Internal Error 999

Internal error 999 occurs when Clipper tries to call

an internal function that was not linked in. This error

669
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can be caused by one of two actions. One is a bad
incremental link. If deleting and re-creating the execut-
ablccarrects the error, this was probably the cause. The
other is calling a Clipper funetion indirectly, usually
through a macro, and not referdng to it explicitly. The
solution is to add an E: declaration for it so
that the linker will include it.

Internal error 1210

‘This error oceurs when a record is not found in an
index. Typically, it is caused when a file is updated and
the index is not open, In the original release of Clipper

.2, there was a bug (hat caused this error to appear
even Lhough the record was there.
Internal error 4424: Temporary file creation error

Error 4424 is caused by a failure when creating a
temporary file for indexing or sorting. It is generally
caused by either not cnough file handles or invalid
TEMPPATH seiiing for Clipper environment or a lack of
e creation rights on a network for the directory where
the temporary files are created. Notice thai temporary
files are created in the current directory ifno TEMPPATH
is specifled.

The appropriate solution is to correct the enviro
men. If there are not enough file handles, the solution
1s similar to that of error 415. If insufficient netwark
rights s the problem. either give the user the necessary
rights or redirects the iemporary file to & more appropri-
ate directory.

Unrecoverable error 5311: Unable to create VM
swap file

This error is caused when the VM subsystem is
unable to creatz a VM swap file on the disk. It is
generally caused for several reasons, which includes

- The target disk or directory is full.

- Insufficient file handles are available.

An invalid path 1s specified in the SWAPPATH
parameter of the Clipper environment variables or on
ihe command line used io start the application.

- The user has not enough rights on a network
drive to create the swap file.

It, in fact, indicates that the Clipper application no
longer has sufficient VM available to proceed. Specifi-
cally, Lhis error eecurs whenever the VM system needs
10 swap a VM segment out of conventional memory, and
iL has used all expanded memery and disk space that
has been made available to it.

‘The suggested solution is that provide more VM
available to the application. This can be don cither by
providing more expanded memory available with the
aid of increasing the value of the Esetting of the Clipper
environment variable, or by providing more disk spaces
available with the ald of increasing the SWAPK selting
of the Clipper environment variable.

The problem caused by this error can alse be resolved
by reducing t or number Tay!
that are active at anyone time. Probably, the most
commen cause of this crror is the declaration of ex-
tremely large arrays. [for explanation, we refer to Ref.3).
Unrecoverable error 5300: not enough memory

This error happens when there is not enough con-
ventional memory and the VM system can not (nlhallzc
The solution Is to make more memory available.
Unrecoverable error 5302, 5304 5305, 5306:
conventional memory exhausted

These errors are caused by a lack of conventional
memory at various places in the VM system. Specifi-
cally, 5302, 5305 and 5306 occur when a VM segment

can not be swapped in. When an attempl (o allocate
fixed memory with _xgrabfjor an internal function fails,
error 5304 occurs. The solution in all cases is o make
more memory available, cither by decreasing lead size,
inereasing available conventional memory, or decreas-
ing the amount of memory thal is locked at any one
time. Another solution is to move the application to
protected mode.

Unrecoverable error 5312: VM swap file overallocated

Error 5312 occurs when Clipper's VM swap file
beeomes full and has no more space to receive swapped
items. This occurs when the size of the swap file is
limited by using the SWAPK setting of the Clipper
environment variable.

Unrecoverable error 5313: out of space for VM
swap file

This occurs when the VM swap file can not be
expanded. Typically. it means you are out of disk space.
It is similar to crror 24 but it oceurs specifically in the
VM system.

Internsl error 5320 and 5321:

‘These errors occur if there is a problem reading or
writing to EMS. Try using the BADCACHE setting in the
Clipper environment verbal. If that does not work. try to
eliminate Clipper's usage of EMS by setting the E
parameter of the Clipper environment variable Lo zero.
Internal Error 5333:

Calloquially named the internal error from hell. il
was renamed in Clipper 5.2 to “VM Integrity Failure”. It
ls probably the single mosl misundersiood Clipper
internal error. It happens when the VM system is
instructed to swap in a VM segment bul the segment is
cmpty. The vast majority of the time. this error has
nothing to do with the VM system itsell. but rather
indicates a bug in another system thal is either using
the VM system incorrectly or trashing memory. Unfor-
tunately, there is no casy way o track (hese errors
down. However, moving the applicalion Lo the protected
mode in many cascs makes these crrors go away and in
other cases. it identifies the problem with a general
proteetion faul,

4. Conclusion

‘We conclude that the existing version of Clipper has
major drawbacks because of its nnexplained Internal
Errors. It has been seen that is not a complete listing
but it includes the most common internal errors and
these that frequently oceur in the development cycle,
We investigated the cause for each one of the errors
included in our sct. We believe this will definitely help
every Clipper developer while they are in their develop-
ment stage.

Finally, we strongly wish for a better error handler to
be incorporated into the future Clipper 5.3 release by
refining and redueing its drawbacks.
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HP DEBUTS FIRST

COLOUR NOTEBOOK

Hewlett-Packard has announced
the first colour notebook PC series,
includingtheindustry’s lightest. full-
performance notebook -- the HP
OmniBook 600 PC. The company

AcerAltos 7000 Value
& Premium Series
Network Servers

Acer Compuler International
Launched the Acer Altos 7000
Value & Premium Series of Net-
work secrvers, incorporating ad-
vanced features, sophisticated func-

tionality. high level of reliability and |

server management tools. These

will also announce an
performance notebook, the HP
OmniBook 4000 PC. HF now offers
the industry's most comprehensive
PC family, ranging from handheld
appliances to powerful PC servers.

At just 1.72 kg, the HP
OmniBack 600 PC combines excep-
tional portability with desktop FC
performance in the Industry’s light-
est notebook design.

The new HP OmniBook 60C PCs
have intel 486DX2 /50 or 486DX4/
75 processor, 4 or 8 MB of RAM
expandable (o 12 or 16 MB and a
170MB or 260MB hard-disk drive.

The HP OmniBock 4000 PC is
an advanced, desklop-to-go note-
book, featuring convenient
expandabilily. stereo sound and
large colour display. =

Microsoft Uses AT&T

Microsoft uses over 30 laptops
[Windows based Glohalyst 200s) for
visitor registration at ils Redmond
Washinton Corporatc Campus. At
its development facilities, Microsofl
uses more than Len (10) NT-based
servers from AT&T Global Informa-
tion Solutions.

Excepl these at 13 of s Cus-
tomer Briefs Demonsiration Centers
around the werld Microsoft uses
Windows NT-Based System. =

gned with corporate
work group computing and enter-
prise nctworking markets in mind,
and continue the Acer tradition of
bringing complex. yet flexible tech-
nologies (o the market at affordable
investment levels.

The AcerAltos 7000 Value Se-
ries is positioned at the mid-range.
with its competitive features, func-
tionality and price-performance, It
will sport to 256 KB of second-level
write-back cache and 16 MB RAM
in single CPU models, and 512 KB
cache/32 MB RAM In dual CPU
models. With the second ZIF socket,
users can simply upgrade their 7000
with dual Pentium/90 or dual
Pentium/100 processors or more
power. The 7000 supports Intel MP
1.1 specs, so users can be assured
of standards compliance and shrink-
wrapped operaling system support.
The 7000 Value Series comes bun-

Silicon Graphics Brings
Music To The Internet
[Canadian Correspondenee)

Southern Studios, the London
based musicdistributor, has teamed
up with Silican Graphics to bring
music to the Internel. According to
Southern Studios. the agreement
creates a new way of delivedingmusic,
samples to an on-line audience. ©

Slide Scanners
{Canadian Correspondence)

Niken has a highly regarded 24-
bit color slide scanner called
Coalscan. Itinserts and cjcets slides
somewhal like a floppy drive and
scans 35 mm, negatives or positives
al a maximum resolullon of 2700
dpi. It would undeubtedly produce
betler results than a flatbed scan-
ner; a transparency adapter for a
flatbed scanner is ‘more versalile,
and costs less.

Many usersdonatneed ultrahi
resolution on their slide scans—
Just the ability lo produce images
suitable for reproduction at one of
(usually) two columns quickly and
with reasonable image quality. In
otherwords, a transparency adapter
for a flatbed scanner, such as either
of the units mentlgned here, would
prabably suffice just fine
TIPS

The Factor : Users

dledwitha CD-RO! Acer's
Server Manager ver 1.51

The AcerAltos 7000 Premium
Serles is positioned at the high-end
as a “high-availability” solution
for environments demanding ad-
vanced data integrity and superior
reliability than is normally provided.
For more information, please con-
tact : Tel. B32665.

sometimes misunderstand the con-
cept of what resolution they need.
They assume thal. because their
output device Is printingal 600 dots
per inch or higher (the image-set-
ters used for magazine-qualify out-
put average around 2540 dpit], they
need (o scan al this resolution. Well,
1 have got good news for you— and
your hard drive. The rule of thumb

CITECH SIGNED

CiITech Co. 14d. was awarded
Distribulor for wholc of Bangla-
desh ofApple ComputerInc. U.S.A.
in meeting recently held in Apple
Computers Far East head quarter
in Hongkong.

Photo Shows (L-R) Mr Nick
Hutton, Apple Area Saies Director
FarEast. Mr. Ghulam Mohiuddin,
Managing Director. CiTech Co. Lid.
Mr Mustafa Jabbar of Ananda
Computers fawarded Master
Reseller], Mr. Time Leung, Apple
Area Sales Manager.

0
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goes like this: you only need toscan
phatos at twice the lines per inch of
the final image.

Seanning at higher resolutions
won't produce ANY better results,
and justwastes disk spacc and slows
down your screen redrawing. L for
exampie, you havea 5 X 7 print thal
youwanted to reproduce in amaga-
zine, you would firsi need tofind out
the lines per inch that the magazine
uses for ils halftones. Most maga-
zines use something like 133 Ipi,
S0, you would need to scan al 266
dpi. Jusl aboul every scanmer on
the market can sean at this resolu-
tion. A 35 mm. slide scanned at 16
dots/mm. (which is what 400 dpi is]
will yleld 560 dots— enough lora six
inch picture at 90 lines/inch. ¢

AT&T WaveLAN Awarded

ATET WaveLAN has won PC
Magazine's Editors' Choice for its Wire-
less Local Area Networking Award™, In
the Jan, 10 edition, the editers said,
“The AT&T Wavel AN solution distin-
guished itself as Editors Choice prin-
cipally because of consistency and
markedly superior performanceinthe
area where performance really mat-
ters. The goal is (o make it a5 painless
as possible [or users to go wireless,
and AT&T did best." =

AT&T's 3600

British Alrways

British Airways, afier over 12
months exchausted evaluation of
themarket offerings, including TRM's
DB2 and SP2 and ORACLE/
Amdahl's nCUBE, has chosen to
buiid an Enterprise Information
Faclory using AT&T's 3600 Mas-
sively Parallel Processing technol-
ogy and the Teradata database, The
system will initially be used 1o in-
crease revenue and profitability,

Currently British Airways is us-
ing the Teradata database for the
analyze of upto 200 Gigabytes of
Cuslomer [passenger] Revenue in-
formation (oimprove yield. This will
he expanded to include all critical
business areas of British Airways
such as Cargn, Engineering, Mar-
keting and Operations,

Japan's Credit Card Co.

Japan Credit Bureau had re-
cently placed a $5m order with AT&T
Global Information Solulions for
thelr 3600/Treadata system. The
20 AMP system with 120 GB hard
disk of memory is one of the largest
System 3600 configuration ordered
inJapan. It cananalyze two years of
information about 29 million JCB
card holders, or 350 million daia
| items at a time. &

1994 HP LASERJET
PRINTER AWARDS

HP Laser Jet printers stand out
as the mosi awarded printersin the
indusiry. They have won more than
20 "Product or Prinler of the Year"
awards and more “Reader’s Choice”
awards than alt other laser priniers
combined!

Following s a list of some of the
awards received in 1994:
HF LaserJet 4L Printer

lows. magazine, 1994
Products, Info Warld Magazine
mended Product of the Year.
HP LaserJet 4MP printer

Home Office Compuling magazine,
Best Home Oflice Macintosh Printer.
HP LaserJet 4P printer

Home Office Compuling magazine :
Editor’s Pick Update Magazine. Best Real
Estale Printer.

HP Laserdet 4 Plus printer

PC Magazine, Editor's Choice Award,
HP LaserJct 4M Plus printer

PC Computing Magazine, 1994 Most
Valuable Product of the Year Award, PC
Magazine, Editor Chelee Award,

HP Laserdet 4SiMX Printer

ol TE magazine, ':]l:slh Overail
‘orkgroup Printer, PC Computing maga-

e BP0 rsdsein TE M’a‘ggam?;.

Editors, Choice Award

HP Color Laser Jet printer

Popular Science magazine, Top
160 Products.

Top 100
Recom-

3 Months (6 days a week)
Class starts :10th of every Month.
Admission Requirements : HSC (App) or O "Level"

Afvescovplerion sldsconnse you iy apply fos e

Higher Diploma Course in our College ....

Compurter Higher Diploma

Ay an bty
THIS COURSE IS DIVIDED INTO 4 SEMESTER

= Every Semester

= Admission Periode

= Admission Requirements

For Details piease contact:

1 4 Months
: Jan, May, September
: HSC/O'Level
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