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Winding Up the UNIX Clock

SUMMARY

Due to computer word length incompatibility the UNIX
clock subroutine can give incorect times for computations
exceeding 2147 secs,

In this short note A reliable UNTX clock subroutine is
proposed that will return the correet time for longer running
processcs.

HEY WORDS : € function clock, UNIX, wrep around,

INTRODUCTION

The C functon clock (see man clock. appendix 1) in the
UNIX aperating system usually retirns the execution tme of
a process since its last call. However the value returmed by
clock{ | 15 defined in microseconds for compatibility with
systems that have CPU clocks with much higher resolution.
Because af ihis. the value returned will wrap around after
accumulating onty 2147 scconds of CPU time. Thus [he
clock( ] is only reliable up to epproximatcly 36 minutes. To
recilfy this situatlon. an optimised subroutine is proposed in
this nole for an efficlent reliable clock io read the CPU time
used, The reliability of this new clock subroutine is also
abserved by comparison with the usual elock () subrouting.,

DESCRIPTION OF THE NEW MOBIFIED CLOCK
SUBROUTINE
The new modifled clock subroutine is uscd to read the
computer’s clack to pravide the amount of processor lice in
seconds used by a program or algorithm when it is being
exetuted. In fact, it retumns a single precision foat number
representing the number of seconds that process takes. Notice
that the time reporied ta the sum of the total user times and
the total system tmes of the calling process. Child process

using the €, PASCAL and FORTRAN language respoctively.

PROGRAM LISTING

# include <sys/types. h>
# include <sys/times.hi>
#deflne HP_HZ 100 /*For AT & T HP UNIX*/
#define SUN_HZ 60 /*FORMOST OTHER UNDX/
float mad_clock |
|

struct tms 21;

long |, error_signal;

float d.

error_signal = times {&z1);

if [error_signal 1=-1}{

1=zl.tma_utim + 2] tms_stime;
x = HP_HZ {or SUN_HZ}

d = (Baatllfx

else

retumnid):

CONCLUSIONS

Weh, eda 32

HP 8000/
870 computer system at Loughborough Universiyy of
Technolohy Lo compare the and reliability of the
proposed new modified clock with thase of the original clock{
). [see Appendix 2),

more reliable than the original eleck subroutine when the

times are nol asmostof

child process / es. When called from PASCAL or FORTRAN
language, oat is cquivalent to data type 'real’. An ervor is
tndicated when- 1 is returned.

The structure of the subroutine depends totally on. times
(sce man times) and is developed in Lhe C language under the
UNIX enviranment. Its resolution varles depending on the
hardware and on the soflware configuration.

USER INTERFACE

To measure the cxeeution dme of a full or portion of &
program. vall Lie mocdified clock subroutine at the beginning
of thie program segment and then call it once again at the end
of the segent, and then subtract the two values, The stand-
ard calling statement i defined by,

X ¢ mmod_elocki )

Where & denotes Lhe usual assignment statsment
depending an the programming language being considered.
The subroutine mod_clockl | must be declared as an
external subroating t the beginning of the program which
calls .

The torresponding function declaration

extern float mod_eloels( J;
function mod_clock: real; external C;
External mad_clock

nesd {0 be used when the calling program 1s written

execution Us 2147 seconds (approx. 36 minutes). In
fact boath clock subroutines performed equivalently up to
2147 seconds.

APPENDIX 1
Cloelk(30)

NAME
clock-report CPU Lime used
SYNOPSIS

# include <time. h>

clock_{ clack{vold):

DESCRIPTION

clock returns the amount of CPU time (in microseconds)
used since the first call to clock, The Lime reported is the sum
of the user and eystem limcs of the calling process and iis

sfor which it waill2] or

systemi3S), To determine the lime in seconds, the value
returned by the clock function should be devided by the value
of the marre CLOCKS_PER_SEC.

The resolution of the clack varics, dcpmdmg on the
hardware and on the software configuratior

be represented, the function returns the value iclock_t)-1.
WARNINGS

The value returned by glock is defined in microseconds for
compatibility with systems that have CPU clocks with much
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higher resolution, Beeausc of this, the
value returned will wrag around after
a(x:\}mulm!nguulyZIQTEEEDHJELJCPU
time (about 36 minutes).
DEPENDENCIES

series 300 / 400
the clock resolution is 20

the default clock resolution s 10
milliseconds.
SEE ALSO
times{2), wali(2), sysiem(3S).
STANDARDS CONFORMANCE
clck: SVID2, XPG2. XPG3, ANSIC.
APPENDIX 2
Table 1: Comparison of original clock
and modificd clock

mod_clock( }
0.050
0.500
0.950
1.500
2.050
2550
2.950
4.050
0.050
127.500
1937.00 1987.550
1951.00 1951.050
2062.000 2062.050
2147.010 2147.080
2147.400 2147.450
2147460 2147.510
2147.480 2147.530
-2147.467 2147.550
-2147.007 2148.010
-2144.967 2150.050
-2109.867 2185.150
PROGRAMMER WANTED
A newly established computer
company looking for
Experienced Programmer, must
have ability to design & code
integrated, network based
solution.

Apply with C.V to

Advanced Micre Computer
Netwark

143 Gresn Road (2nd Floor),
Dhaka—1205

The English pages are
sponsored by
Computerline

Compagq Singapore Plant’s
Unmatched Achievement

Compaq Computer's Singapore
Factory has shipped more than
one million PCs in 1994 | a re-
markable achievement consider-
ing that the group as a whole
shipped less than this two years
ago— said Compaq Asia Vice-
President and Managing Director
Kirl Moul.

On the eve of first evening min- )

isterial factory visit by Singapore’s
Trade & Industry Minister Yeo
Cheow Tong on 15th December,
1994 Mr. Moul said this to the
accompanying reporters.

Mr. Moul said, “The Singapore
Plantisamajor contributor to our

“More than two-thirds of what
we purchase for our preduction
operations are from the Asia-Pa-
cific reglon of which ahout 9% is
from Singapaore,” said Mr. Moul

Mr. Yeo said, "We must main-
tain our competitive edge, We have
to encourage more Jocal compa-
nies to improve their process tech-
nology, and to work more closely
with the multinational corpora-
tions (MNCs) like Compaq for
technology transfers.” ile cited
Compagq as an MNC that has suc-
ceeded in lapping Singapore's
skilled manpower and competitive
advantage to competeeffectivelyin

Compag Asta Vice-President and Managing Director Kirl Moul isting

Compag's Singapere plan.

| Smgapur& s Trade &.Jmfusr'ry Minister Yeo Cheus Tong, accompanted by

worldwide operations, and we ex-
pect to do even better when-our
new plant is ready in 1996."

He disclosed that raw material
and component sourcing by Sin-
gapore-based Compag Asia sur-
passed the USS | billion mark
annually,

Compagq, the world numberone
PC seller has five production fa-
cllities worldwide, the most recent
additions being one in Mexico and
another is Shenzhea (Chinal.
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the fast changing PC industry. '
Mr. Moul satd, * Time-to-mar-
ketis crucial in this industry, and
Singapore’s excellent infrastruc-
ture ensures that this Is possible.”
Asked if Singapore would lose
out tonelghboring low-cost coun-
tries, Mr. Yeo said, "We must con-
centrate on lmproving on high-
tech capabilities. Ultimately, we
just can't afford to keep the low-
tech, labour intensive operations

here anyway.”
| Compited by—Azam Mahmoad|



AIUB to Revolutionize
IT Scenario

Country’s

AMA Computer Callege (AMACC)
of Philip-pines. a ploncer in
computer technology education in
Asia, in its continuous effort to
provide quality computer hased

inother Aslan

continuously working™ commented
Ms. Lamagna.

‘On composition of teaching staff
of AIUB she sald that 80% of the
teachers, mostly of Computer

shall establish AMA International
University- Bangladesh (AIUB)

Recently, AMAComputer College
and local sponsors Dr. Anwarul
Abedin and Mrs. Rabeya Chowdhury
have signed an agreement to
establish country’s first full fledged
Information Technology University
of International repute.

AMACC founded by Dr. Amable
M. Aguiluz V. in 1981 started out as
a clear strategy to educate the
‘market, The campus of AIUB will be
located in first and second floor of

Sclence and Ei subjects
will be from Philippines and rest
209 will be recruited locally to teach
Mathematics, Science and
Humanities. Undera rigid screening
pracess the competent, responsible
and top callber experts will be
selected as the teaching stafl,
AIUB will be a non-seclarian,
non-profit, private educational
institution whose students and
persannel shall remain committed
to bring the benefits of IT ta the
reach of masses, It shall be involved
in the advancement of new

. Carmen Zita Lamagna

1. B. Sc. Computer Engineer-
ing

2. B.Sc. Electronics and Com-
munication Engineering

INl. Faculty of Busincss Adminis-
tration:

1. BBA Business Administra-
tion major in Management
Information Scjence (M1S)

2. B. S. Economics.

“AIUB shall enjoy International
recognition upon its admission as an

Hosaf Tower, 9, A Dhaka.

in research

In an exclusive Interview with
Computer Jagat ATUB's Project
Director Ms. Carmen Zita Lamagna
sald, ‘The main objective of AIUB
will be to produce graduates who
will contribute further to the growth
and development in Bangladesh.”

She said that in line with AMA's
world wide reputation, AIUB will
‘continue to maintain its leadership
in computer, engineering and
business education. She asserted
that the eurriculum of ATUB will be.
better than India's 1IT and for that
reason alone AIUB shall save
considerable amount of foreign
exchange by stopping the local
students going abroad for higher
studies.

Ms. Lamagna, a ecareer
educational administrator and
teacher in Computer Science
education said that AMCC is also
ploneer in Electronics, Business

and In extending rclevant
community service that creatively
imptove the quallty of human life
andliving, using as tool the fast
changing field of Computer and
Engineering technology and also in
the business world, sald Ms
Lamagna.

‘The local sponsor Dr. Anwarul
Abedin pointed out during the
interview that AIUB will be the first
privale university in Bangladesh to
havean IBM mainframe 4331, RISC
6000 and latest model of AS/400

dited member of the American
league of Calleges and Universities
(ALOCU}with more than 50 members
from Australia, Canada, Japan and
USA. With these rated honor, AIUB
students can pursue higher learning
in affiliated universities all over the
world. It has also academic
collaborative arrangements viasister-
school relations with Australia,
Canada, China and Malaysia®
informed a very dedicated IT
educationist Ms, Lamagna,
She eontinued, “The opening of
overseas branches pave the way for

Mid Ran;

o bE s for | 3 hange ofmethods and
materials as well as students with
higher studies. He said that since Smlimtted sdviatianal

these computers will be used purely
for service to the Bangladeshi
students, an appeal has been filed

+withNBRtoexempt them from duty,

AIUB will also have extensive
hardware and software libraries,
digital laboratories, drafting with
AUTQCAD and Local Area Network

All university

Engineering. She informed that at
AMACC four Philippino Campuses
inMakati, Cauzon, Cebuand Devao
atotal 11,000 studentsare enrolied
at present. "AMACC’s growth as a
frstrate educational institution has
been phenomenal and Lo maintain
its quality driven léad. AMACC have
a full-time Research and
Devclopment  group  that
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(LAN)

systems will be computerized,
AIUB curriculum will help

Bangladeshin its effort of producing

manpower at pace with the fast

changing world of IT. The University

shall offer a 4-years course in the

following fleld of speclalization :

1. Faculty of Computer Science

1. B. Se. Computer Selence
{l. Facully of Engineering :

opportunities. AIUB Is also a
member of the John F. Kennedy
Educational Institute, Tokyo, Japan
and American Chamber af
Commerce. Another outstanding
achievement is its admission into
International Athletic League (IAL),
an inter-collegiale meet in
basketball, volleyball. soccer and
ather sports among schaol from
Astan countries.”

Ms. Lamagna expressed her
sincere Lhanks for effective
cooperationolBangladesh University
Grant Commission, Education
Ministry and Philippines Embassy
in Dhaka in establishing AIUB.

[Azam Mahmood]
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U'PS," STABILISERS-WHY YOU N'.EE‘D IT, HOW DO THEY WORK

AND TYPES AVAILABLE !

‘Abdul Kader (Babor)

The use of computers both in private and govern-

SURGES (and SAGS)

ment sectors are in Tn the same
time the use of high tech consumer elecironic products
such as Tvs, Freezes, microwaves, AC coolers and other
related products are even growing faster. There is a
need for an extra power to meet such rapld growth,

All ping countries like Bangladesh, the power
supply authorities are finding it difficult to meet such
rapid growth. Due to this high growth the electricity
supply gets difficult to manage and creates various
problems, like under voltage, over voltage, sudden
spikes or even Pawer cut. An electronics device such as
Computer requires a steady supply vollage all the time,
In Bangiadesh steady supply voitage varies on area to
area. In some area supply voltage becomes as low as
140V or as high as 390V,

This type of power fluctuation is very common in
almost all the third world countries. In Kenya, for
instance, the legally allowed voltage fluctuation either
side of the standard 240V is 5%. In reality 15% to 20%
Auctuation is common. it is reportedly much the same
in Zimbabwe and in Tanzania the situation is appar-
ently even werse with fluctuation in the order of 30%.

Fluctuation in computer power supply can mean
data corruption as well as blown power supplies if a
spike comes down the line. These sudden high voltage
surges of 300-400V generally caused by switching ON
and OFF of heavy clectronic product such as photo
copler, last only a split second, but can cause everlast-
ing damage to a computer.

Another problem in Bangladesh is that most, if not
all, power lincs arc overhead, which can easily
bedamaged and alfected by accidents, violent weather
and the fike. Lack of maintenance has also resulted in
lines nol doing tightend properly in many places.
Following shows (he common power disturbances :

NOISE

This s like the
inferference you get
on a radio set foften
caused by a ‘buzzing’

). Unless
\'-..w"/ Tlteree out. i can cause
screen  interference.
ata or cause
read

These dre dramatic
unpredictable jumps’ i
POweT {such as a strike
by lightening). As many
a3 wolts con ‘zap’
through your system
enough to permanentl)j
damage your compuier
harduware.

LA\

These are sicwer and
Iess powerful than spikes.
They can be caused by
suwitching ona nearby elec:
trical appliance which cre-
ates an overvoliage for un
dervoltage) that can scram-
bie data and distort pro
grammes.

FLUCTUATIONS

l@v

BLACKOUTS

ABDUL KADER {BABOR)

Clreult switching ot
your local powerstation
can create swges and
Brief intermuptions that

foel ur info
(ilmldr!glhnbl!s exper
encing a power fadlure,
The result? Lost duta
any timat

A complete loss of
mains power Ina matler
how brtef] can com-
pletely wipe out your
data

S

These: [luctuations and disturbances can be over-
come by using a device called voltage stabiliser. Its
function is to supply a steady voltage, no matter what
input condition is. Ofeotirse there are so many makes
and models in market and not all provide the protection
and function that it is supposed to do. It s advisable to
shop around. A simple block diagram of a modern
voltage stabiliser is shown below,

VOLTADE
SELECTOR

il

The filler is used to clean out spikes and nosies
which ara very common in the mains supply. The power
supply controller, controls the overall function of the
stabiliser, 1.e. it is an electronic intelligent circuit which
decides how much voltage selection are required and
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then voltage selector selects the correct amount in
order to give a constant supply voltage at the output.

There are two major factors in choosing stabiliser
namely (a) inpul voltage fluctuation range. (b) output
power capacity.

(2) Input Voltage Fluctuation Range: This de-
pends on the area you live in. But for

dectector, detects when thereis a power cut occurs and
as soon as power cul is detected it starts giving power
from the battery. The inverter convert cutpul of the
battery DC (direct current} into mains 240V AC (alter-
naling current)-50 Hz, The block diagram of a UPS
shown below:

anything from 130V to 400V fluctuation range would be
an ideal option.

(b) Output Power Capacity : This depends on
number of devices to be connected to it and also on the
power consumption of ecach device. Freeze, for instanee,
may require anything from 300W to 600W whereas an
average compiter requires 200-250W. The simplest
way {0 calculate is to add power consumption of each
device to ohtain the total power consumption then by a
stabiliser which will take the total consumption. It s
strongly recommended not to overload the stabiliser.
However some good stabilisers have a overload protec-
tian which will either blow a fuse or trip out the circuit
breaker.

In general this device can be used with any plece of
electrical equipments such as Tvs, Freezes, Video re-
corders, or other electrical equipments where the equip-
mentis not socritical when there is a sudden power cul.
A device like a computer not only requires steady
voltage all the time, it needs to be told before shutting
itoff so that it takes necessary action prior to switch off.
Primarily because it has a device inside the computer
called “Hard disk” on which the information or data is
stored and it takes certain time to process such infor-
mation or data, Therefore a sudden power cut could be
catastrophic.

Secondly when the compuler is in use the informa-
tion or daia is processed from one section of the
computer to another at the very high speed. Which
means when there Is a sudden power cul the data in
processed can be lost or damaged. that is why comput-
ers require a protection from this type of power cut, One
way ol protecting would be to have a back-up battery
connected to the computer so that when there is a
sudden power cul, the battery will take over to provide
power until the computer finishes its tasks. Life would
be very simple, if we could just use the battery to solve
the problem. Ina real world a device has been developed
called UNINTERRUPTIBLE POWER SYSTEM [UPS). As
the name suggests it does nol interrupt the operation
of the compuler ar any other device connected, Le. it

continues to provide power in the event of power cut.
Here is a stmple diagram of how UPS is used.

A properly designed UPS can protect you against
random noise on the power lines high vollage, spikes
and peaks of too high or too low voltage (surge and
brown out). A computer and the data on it répresent a
big investment. so it s worth protecting

HOW UPS WORKS!
AUPS consists of a battery, battery charging eireuit,
malns power detector and an inverter. The mains

Mains power has what's lechnically known as a
sinusoldal waveforms. This means that it is jusl 50Hz,
no nasty high frequency bits hidden away. The output
of most UPS has near square wave, the computer power
supply can cope with this for very short time but it is
undesirable for long term use. However some UPS
manufacturer offer UPS with pure sine wave output, it
is always advisable to g for such option.

‘When & power failure is detected, it takes cerlain
time to switch over Lo batlery power this is known as
transfer time, lower the transfer time the better the UPS
and it {s measured in milliseconds. Typical UPS hasa
transfer time from 3ms to Sms. The problem is that you
won't know if it is fast enough, sensitive enough or even
still working {in some cases) untill the power fails.

Generally UPS must run the computer for at least 6
minutes Lo give it enough time for an orderly unpanicked
shut dewn. Unfortunately, you can not just buy a 6
minute UPS, itisliltle more complicated than that. The
amount. o( power stored in a UPS battery is actually

dinAm thatsrarely quoted.
Instead UPS power supply raUngs are given in Volt/
amps (VA).

First you need to determine the ampere hours re-
quired in order ta supply that level of power for the time
you need toshut down the system. Most UPS are about
70 pereent efficient so you first have to divide the
compuler power requirements by 0.70. The computer
power requirements are usually quoted in Watts, but
one Watl is just 1VA, So 200W computer power supply
will need a UPS rated 2B5VA. The majority of UPS
manufacturers state the back up time in minutes,
therefore if 285VA last for 5 minules then 1140VA UPS
with 200W eomputer will last 20 minutes,

There are three types of UPS's namely:
(a) OFF LINE SYSTEM
(b) LINE INTERACTIVE SYSTEM
(c) ON LINE SYSTEM

For in depth details UPS specifications and different
types available please read Part I in the next issue of
Computer Jagat.

*Abdul Kader (Babor]
49 Collindon Street
Luton, Beds,

England, (UK)

TEL : +44-582-487878
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