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On Writin

¢ Efficient

Monoram Asfraf Ali

Programs

Introduction

The primary task of Software
Engineers is the cost-effective
development of maintainable and
useful software. There are many
secondary problems lurking in that
definition. One such problem arises
from the term 'useful’. to be useful in
the application at hand, software
must often be efficient (to use little
time or memory space}.,

The Importance of Efficiency
Microcomputer was introduced in
the profession in eightles. Efficiency
became more important with the
Increasing popularity of

. many p
are returning to the days of G4KB
memory and code times of dozen of
micro seconds. In our investigation of
efliciency in computer system, we

gathering statistics. The next
question is what 10 monitor Lo gather
statisties on what inpul data shall we
run our programs to gather
measurements? The question is
easily answered for programs with
control flow thal is not strongly
dependent on the input data: almost
any input will do.

Although the statislics on
program times can fiicult 1o get.
they almost bring geod news: a small
part of the program text usually
accounts for a high percentage of the
run time. By decreasing mc run lim!
of that small part of the
dramatically improve the averall
performance of the entire program.

What to do

Once we identify the expensive
part of a system, we should apply the
toals.

have to consider the g two
factors.
©The development and

maintainability of a software

system are always erucial:

techniques that casc those tasks

‘must’ be employed.
© Efficiency plays a crucial role in

some systems, in those case we

cannot ignore efficiency.

In the above we have briefly
discussed the importance of
efficiency. The guestions those
naturally arise: when we do need to
make a system efficient? where is
that efficiency to be gotten? In most
systems there arc a number of design
levels at which we can increase
efficiency, and we should work at the
proper level to avoid being penny wise
and pound-foclish.

The efficlency of a program Is
secondary when compared to the
programs correctness: It s nice if a
program is fast, but It is essential
that it does what it claims to do.

‘When to worry

When a programmer finds a
certain program is loo time
consuming, his first response should
be to instrument the programs to
gather data on the time used by each
part of the program [the parts might
be cither modules or procedures
within modules). These statistics will
1dentify-the parts of the program
those are using the most time, and
the programmer can then focus
his/her attention on those parts.

The programmer's primary
weapon in the never-ending
battle against slow systems is
to change the intramodular
structure. Our first response
should be to reorganize Lhe
module’s data structure. Even
a novice programmer knows
thal the two most important
items in program development
are data structure and
algorithm design.

What is Data Structure

Data may be organized in many
different ways: the logical or
‘mathematical model of a particular
organization of data, is called data
structure. By changing the
represenlation of data, we can often.
drastically reduce the time required
to operate on it.

The second tool we should
consider at this point is the field of
algorithm design. What is an
algorithm? An algorithm is a well-
defined list of steps for solving a
particular problem. By changing the
under-lying techniques used o solve
a problem. one can often achieve
tremendous savings in time

Once we have achieved all the
possible  cfficiency at  the
intramodular level, we should
attempt to speed up our systems by
-writing efficient code. We must keepa-
perspective on the speed up
achievable at this levels: What have
sald can be summarized as follows—

There are several methods for

L. The most important properties

s TN oo

of a large system are a clear
design and implementation,
useful documentation and
maintain all modularly.

il. The averall system
performance  "is  not
satisfaclory. then the

programmer sheuid monitor
the problems to identify wherc
ihe scarce resource are being
consumed. This usually
reveals that most of tme is
used by a few percent of the
cade,

ild. Proper data structure selection
and algorithm design are
often the key in large
reduction in the running lime
of the expensive parts of the
program. The programmer
should therefore try to revise
the data struclures and
algorithms in the critical
modules of system. These will
be claborated in the next few
pages.

Modifying Data Structures

In the section, we will describe
techniques those increase the
efficlency of a program by making
small modification to the programs;
data structures. The best changes to
make a data structure from the view
point of efficiency are, of course,
these reduce both ihe programs time
and space.

Space for Time Rule
1. Data Structure Augmentation
The time required for common
operations of data can often be
reduced by augmentationing the
structure with extra information or
by changing the information within
the structure ;so thal it can be
accessed more easily.
© Reference counter facilitate
garbage collection by kecping
additional information in
dynamically allocated nodes,
Hints augment data structures
by keeping a fast but possibly
inaccurate structure along with
a slow but robust structure.
ii. Store Precompleted Results
The cost of recomputing an
expensive function can be
- . reduced by_computing the
function only once storing
results. Subsequent requests
for the funciion are then
handled by table lookup rather b

°
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thaun by computing the
function: two examples are
given below—

A programmer Mr. Peterson -
by using this technique to
aveid revaluation of board
positions In a game - playing
program by storing the valuc of
each board positlon ever
evaluated: this reduced the run
time from 27.10 seconds to
0.18 scconds.

Another programmer Mr. Stu
Feldman precomputed number
of ones In all elght bit string to
reduce run time from over a
week to less than two hours.

ili. Caching

Data thal Is accessed most often
shouid be the cheapest Lo access
This rule Is used In compuier
hardware, for Instance by having a
cache in the memory system that
stores words that have been recently
accessed, When a request arrives for
a particular word, the memory
system first checks to sece if the
desired word 15 in the cache; if the
word is there then it can be returned
immediately, without the need for the
costly address mapping and access to
maln memory. Caching can some
times ‘backfire’ and actually increase
the run time of a program in lecality
(pertaining to ltems used only in one
defined part of a program) Is not
present in the underlying data

iv. Lazy Evaluation

The strategy of never evaluating
an Item until it Is nceded avoids
evaluations of unnecessary itema.

A simple example of lazy
evaluation :,in building a table of
Fibonacei numbers, cnly compute the
numbers actually used.

Time-For Space-Rule

i. Packing {process of storing two
numbers in a single storage byte)

Dense storage representations can
decrease storage costs by increasing
the time required to store and
retrieve data. Two examples of the
use of packing are given here in :

© The space of database system
. coutd be reduced by one third

by packing integers [between O
and 1000} in two 16 bit words,
Mr. Stu Feldman found thal by
‘unpacking'—a-. table ~he
increased the’data space
slightly but decreased the code
space by over four thousand
bytes (but of 65

Only tw are mentioned, but there
arc many more examples.

ii. Interpreters (Program that
performs interprecationj :

The space required to represent a
program can often be decreased by
the use of interpreters in which

°

Ll

common sequences of operations arc
represented compactly. This rule Is.
applied in the development of all
large systems. with the motivation of

producing space-efficient code but*

rather of producing understandable
code; this is the idea underlying the
refinement of a program into
subroutines.

In some systems the programmer,
should use the interpreter provided
underlylng machine architecture and
compile commen operators into a
machine code. There atc also several
rules for opposite direction of
tradeoff. One such rule 'Eager
Evaluation’ by evaluating an entire
table before it is needed

One can avoid the time and space
fequired to check it a particular
element has already been evaluated.

Modifying Code

In this section we will study
efficiency rules those increase the
speed of small picces of code. The
rules make local iransformation that
are almost dependent of the systems.
on which the code s Implemented. It
is_a compller's job to implement a
ccrtain computation on a particularly
architecture, it is a programmer job
to give the comptler an cfficient initial
computation. The subsection is
divided into four sections, cach of
which discusses efficiency rules that
deal with a different types of
computation, The four types are

loops, logic, procedures and
EXPression,
Loop Rules

In the February lssue of

‘Computer Jagat, I wrote an article-
‘Looping and Coupling in Program
Development’, a reader for his/her
good understanding, is advised to go
through the article. It will be easier
for his/her to grasp the sentences
that deal with looping. The efficiency
rules used most frequently deal with
loops for the simple reason that the
ot spots in most programs involve
loop. There are six rules but due to
ilmitation. of space. we will discuss
only four of them.

i. Code Motion out of Loop

Instead of programming a certain
computation in each iteration of a=—

loop, it I8 better to perform it only
once, outside the loop.

The reason for this rule is sample
by incurring the cost of the
computation Just ence outside the
loop. we avold incurring it many
times Inside the loop.

il. Combining Tests

An-efficient inner loop should
contain an few lests as possible, and
preferably only one. The programmer

should therefore try to simulate some

PEY cOMPUTER JAGAT T3 TTre

of the exit conditions by the other exit
conditions. Let me give an example.
An off-cited application of this
rule deals with the following
s,eqnmual search program.
=1;

While le=N cand Xlil< >T da
= lal

if, I==N then
(*Successful search : T =XIII*|
Found:=true
else
(“Unsuccessful search : T Is not in
N

Found;sfalse
1. Sequential Search in an
Unsorted table

We will consider an example
which performs a sequential search
in a sorted table. Some programmers.
claimed that 2 is more expensive
than 1 {a sequential search in an
unsorted tablel because the former
makes three comparisons for loop
{two of X || to T and one to
implement the for loop), while the
latter makes only two.

Jorl:=1toNdo

begin
if XIIT = T then
begin Found : = true: go to Done end:
X [1] > T,then
Jbegin Found
Done end”

= false: go to

= false;
2 Sequentlll Search I.I'.I Sorted
“Table

We can immediately notice
that the two comparisons made
in the begin-end block are
similar, and replace them by
the statement "If X [ I | >= T
then goto Done™, and set Found
accordingly outside the loop.

forl : =1 toNdo

begin
iFX[1]=Tthen

begin Found : = true ! goto
Done end;
if X[I1>T then
begin Found := false ; gote
Done end;
end;
Found = false
Laup Unmlling‘ e

Bl large cost of some short laops is
in modifying indices. The cost can

i|"often be reduced by untolling the

IDDp An example will be appropriate

hert
The following fragment will place.
in sum the of the clements of
X1

Sum i=0; .
for k=1 Lo 10 do

Sum :esumeXIl]
Compute the sum of Xfl—-10]

in each iteration of the loop there »



is only one 'REAL’ operation [the
addition), bul there is overhead of

adding 1 10 | and cemparing | to 10,

The overhead is eliminated entirely in

the following code_
Sum;=X[11+X121+X13]+X[a}+X151+X]

B1+X(71+X[8]+X19]+X110]

We now have just nine additions |

and no other loop overhead.

Unrolled sum of Xfi—--18]

In a PASCAL compiler the latter
fragment will require about one third
the time required in the earller
version.

Loop Fusion
If two nearby loops operate on Lhe

same set of elements, then comblne | ,qg0nment 1o a Boolean variable V

their operational parts and use only
one set of loop control operation.

loops.
forward program
maximum and minimum elements of
an array might iterate through the
array twice a more efficlent approach
would iterale though the array just
once. An  array Is ordered
arrangement or pattern of items or

For instance,

numbers such as determinant, |

matrix etc.
re are more loop rules; but all
have not been told in the article,

Logic Rules

In this section we will elaborate
rules decrease the cost of code that is
devoted to logic. In particular, these
rules deal with efficiency problem
thal arise when evaluating the

program state by making various |

kinds of tests.

There are several rules, we will
elaborate only three of them;
i. Exploit Algebraic Identities

1f the evaluation of a logical

expression is costly, replace It by or

algebraically equivalent expression

that is cheaper to evaluate. For
example we could use De Morgan's
laws change the lest ‘nol A and not B'
to ‘not (A or B):" the latter might
inwolve one less negaton. In general,

we could use the techniques of |
Boolean algebra to minimize the work ©

required to evaluate
functions, [Nete: De Morgan's laws
are being taught in HSC and O level
computer science syllabus).

| #i. Reardering Tests

Logical tests
such

should be arranged
incxpensive and  often

© successful tests precede expensive

and rarely suceessiul tests,

The rule has the corollary that |

when a series of nonoverlapping

conditions is sequentlally evaluated |
undil one is true, the inexpressive and

commen coaditions should be
evaluate first,

This rule is used to push an
expensive test inside a cheaper test.
More example can be cited

iii. Boolean Variable Elimination

We can remove Boolean variables
from a program by replacing the

by an 'lf-then-else’ statement in

i which one hranch represents the
Loop fusion means combining two | P

a straight :
to find both |

case that V is true and the other
represents the case is false (This
generalizes to case stalements and
other logical contrel siructures)

As an example of the above rule,
let me give an example.

V:=Logical EXP;

sl

iV then

52

else
s3

Code with Boolean Variable-V

We could replace the above

example by the code in the following
as long as the Boclean variable V is.
used now here else in the program.
We could replace the above
example by the following
if Logical Exp then
gin

This rule usually decreases time -
! slightly but greatly increases code
! space.

Procedure rules

So far in this article we have |
Boolean : imp

roved the efficiency of a program

by making local changes to small |
! pleces of cade. In this section we will

take a different approach by leaving

. the cede above and instead modifying
{ the underlying structure of the
program as It s organized in the
i procedures. There are several rules:
: we will mention only three of them.
i. Collapsing  Procedure
| Hierarchies
By hierarchy is meanl order in
which arithmetic operation withia a

| formula or statement will be
| executed). The run time of the
! clements of procedure that

. (nonrecursively) call themselves can
: often be reduced by rewriting
i procedures In line and binding
| passed varlablcs. The above Tule need
| not always unscantiate all procedures
i into in-line code: as in many
i tradeoffs, we can often choose a
+ middle between two extremes.
For instanee, it mighl be cleanest
to design a particular piece of code as
| one subroutine with five variables
| calted from Len places. We could
replace that by ten different in line
| instantialions as ene extreme. A more
: moderate approach might replace the
S one subroutine with three
| subroutines that have, say. just two
i parameters each. with each one
much faster than the single
subroutine.

It can claimed that above rule
takes a nicely slructured program
and unstructures it for the sake of
speed; because of this, some people
i have deducted that efficiency and
| clean modularity cannol peacefully

coaxist
| ti. Coroutines
(Instruetions used to transfer a
set of inputs to a set of cutputs]. A
multiple-pass algorithm can often
be turned inlo a single-pass
ulgurllhm by use of coroutines.

An intermediate file thal is

written sequentially there read

sequentially can often be
removed by linking together
the two programs as
coroutines: this in creases
spaces requirements but
reduces costly input / output
operations.

#ii. Transformations

| Recursive Procedures

The run Lime of recursive
procedures can often be reduced by
applying the translormations: some p

an
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of them are glven below. We mention
a few of them

® Code the recursicn explicitiy

by use a program stack. This

can some times reduces costs

induced by the system

structure, but is often stower

than using the system |
procedure calls
® If the final action of a i

procedure is to cail itself |

recursively, replace that call by
a ‘Go To' its first statement;
this is usually known as
removing trall recursion. That
‘Go To' can often be
transformed into a loop. b
If a procedure contains only

one recursive call on ltsell, [tis |

not necessary to store the
return address on the stack.

Expression Rules

!
modification, we will describe
techniques those reduce the time
devoted to evaluating expressions.
Many of these techniques are applied

e snses
Compile-Time Initlalization
e many variables as possible

execution.

given run. A new program processed
the wunchanged data into an
intermediate fiie [represented in the
packed from we studied in'one Time-
For-Space Rule} in 120 seconds; his
primary program could then read the
intermediate file is less than a
second. Thus the time required by his
program dropped from over 120 less
than 4 seconds for a spectup of over
a {acmr of thirty.

. Common Sub Expression !

same
evaluated twice with done of it,
varfable altcred between évaluations.
then the second evaluation can be
avoided by storing Lhe rdsult of the
first and using that ih place of
second.

This rule can be vieed as an |
| application of one Space-for-Time
! Rule, where we are nqw storing |
this final section on code |

recomputed resulls rather than
precomputed results. In ay plymg this
we must be careful net Jto climate

| expressions whose cvaluations have
¢ side effects.
by even relatively simple compiler, 5o ¢
we must be careful that our attempts |
to help them produce more efficient *
code do net actually make the object |

System

I the above we have ;mentioned

how| to apply efficiency rules in a

| highllevel language with an intultive
: understanding of their effdct on the
i resulting system. But there \is system
should be initialized before program |

thaticannot be describe by such

| rules. As an analogy, simgle rules
Our application of the rule is |

usually ml us accurat:aly hnw

usually called ‘Constant P

n a map

if we have the statement
Constant X=3, ¥ =5:

X*Y latter in the program by the

constant 15 (some compllera do, ©

some don't)

Many Programmers use this rule -

to réduce the programs run time
substantially. Mr. John Laird (a
programmer), used this technique In

{ drivitg um: in a region bt mey
! somelimes fail. The topics' of this
In a pascal pragram, then the

compiler could replace an instance of |

chaptér the bumpy dirty roads and

the superhighways of computer | sl

tems.
In the following sentences we will
succindtly narrate several hardware

issues that can have profound éffects

on the leffects on the efficierdey of |

programi execution.
- l.uuhur.tlun ceosts | Difftrent

ram
He used this technique in a program |
that spent 120 seconds processing |

data that was unchanged from run o
run, and then less than three

seconds processing the data for the

atlon of the same
arbhuecturc often have

diffcrent relative costs for, the -

sarhe instructions.
Register Allocation : Storing a
variable in a register inereases

*

expression is |

a programs effliclency in two
ways. The running time is
usually discussed becausc
registers are usually realized
by a faster technology than
main  memory and are
architecturally and usually
physically closcr to the
arithmetic and logical unit
more elahoratlon Is avoided.
Instruction Caching : Many
high-speed computers have a
cache for the recently accessed
instruction: if a light loop file
in that cache than it will run
more quickly than if the
instructions not be fetched
repeatedly from main memory.
Cacking : If an operating
system offers a user virtuai
memory than that allocated on
the physical machine. then the
larger memory Is usually
implemented by dividing the
virtual memory into pages and
keeping only active pages in
main v [the active pages
are stored on diskl. Knowledge
of the interaction of the paging
structure and the storage
layout can have a profound
effect an the efficiency.

The list is not mcant te he
exhaustive, but it does indicate
several important sources of system
dependent efficiency [and inefficiencyl
at the hardware level

.

-

Whe will be benefited
0 4:

primary reader for whom this
. article Is intended is a professional
‘programmer, who works on a team
: that desigas, develops and maintains
are products.
. This write-up is not intended has
nar, it ever been. for a well trained
youing programmer working in a well-
equipped modern  software
development firm, with a well stocked
i"library at hand for reference; rather it
| is written to help a less experienced
programmer working. often alone
under candition that may be far from
ideal. Excessive academic details
i have been avoided. ®
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NEWSWATCH

share data released on January 16 last,
HP re-claimed the No. 1 position in
global PC markets during the fourth
¢alendar quarter of 2002, marking
the secand consecutive “quarter

growth and grown faster than the over-
all PC industry.

The report reflects HP’s momentum
in a fourth quarter that began only five
months after completing its merger
with Compaq Computer Corp., provid-
ing another market indicator that HP

the company has recarded positive.

HP ReAtakes.No. 1 Marrket Share in Global PC Industry

Based on new third-party market -

Preliminary results released by 1DC
show that HI> has moved back inta the
No. 1 spotjover Dell In worldwide
market sharz. The reports also show
“that HP positive g

Center PC, two new [PAQ Pocket PCs,
as well as several aggressively priced
note book and desktop PC offerings.

In addlilun xhe company introduced its

quarter growth across all regions and in
all. major categories, reinforcing the
steepgth of FIP's worldwide position
and market rnomentum. According to
IDC data, HIP grew at 20.8 per cent
worldwide .nl‘ total PC shipments quar-
tee over quarter and 17.9 per cent in
the United States.

During lhl.’ fourth quarter, HP intro-

“music and view photo libraries stored

h Digital Media Receiver
product at last Consumer Electronics
Show, creating new ways for con-
sumers to-interact with their digital
content across their PCs, TVs and
stereo systems. The inexpensive HP
Digiral Media Receiver uses wired ar
wireless technology 1o play digital

on PCs from TVs and stereo systems,
regardless of the rooms where the
equipment is stared. ©

Heralding a new vision for the enter-
prise networking in India, *NetVision
2003" proved to make a mark across the
spectrum of nelwcrkmg mdus:ry The

continues to successfully execute its  duced se'veral new products including

post-merger plan. thg Compaq [Tablet PC, the HP Media
D-Link set to Provjide Complete end-to-end
Networking Solutiions for Large Enterprises

(Sales} of D-Link India Lid. said "Era jof
Convergence has started and you can
see thase things in our products. Gur.
ultimate goalis 1o give end to end sou-

ent conc
and hosed by D Cink india oo, exphc-
itly dealt with the lulure and latest nei-

tions (QM
ahman Depnly Managing
Spectrum  Engineering

Sonargaon, where more than 200 end-
users participated in the seminar, People
goi the opportunity 1o see latest technol-
ogy trend for the first time in Bangladesh
market. The chiel Guest of honour was
Sayed Maghrub morshed, Ch an
Bangladesh  Telecommunic

warking and
tion technologies. The
event also stood witness 1o
the launch of new products
invfuturistic technologies for
the enterprise segment.
Elaborating on the
event Prabodh Vyas,
Dlretlﬂr (5ales}, D-Link
'With the

tioned to provide complete
end-to-end networking
solutions for large enter-

Regulatory Commission. ,
Forkhan Bin Quasem, M.0
Spectrum Engineering
Consortium Lid. gave heartiest
thanks to D-Link business part-
neryfResellers/System Integrators
for whom D-Link has got very
strang foothold in Bangladesh
waarket from last 5 years.
NetVision 2003 projected
the latest networks of the era
can be easily deployed
n existing networks to
deliver faster results and show-
cased the importance of Vaice
Over Internet Protocol, which

prises. This launch will
open up new markels, esti-

Forkhan Bin Quasein, M.D. Specirum Engineeying Consortivm

is one of the crucial area

mated to be having a
potential of over Rs. 1,000 crores for
the company.*

Shekhar Kulkarni, General, Manager

Conscrtium Lid. informed that they con-
ducted Netvision 2003 Seminar on 7th

ensuring huge savings & fea-
tures rich applications by integrating
voice, fax and data theough cost effec:
tive netwarks and solutions. &

The HP Cricket wo-ld Cup Mega
promotion has been” {aunched in
Bangladesh recently. This mega pro-
motion will enable the: cricket loving
people of Bangladesh to get a chance
to watch aur cricketg.s playing in the
World Cup in South’ Africa. This pro-
maotion offers a wides range of fabuluus
prizes including a special New-Year
prize, a fully paicd irip to the World
Cup Final in Soutly Africa, Other Tucky
draw prizes include Home Theater
System, Color ‘TV, Digital Camera,

H'P Grand luckleraw i
A Chanct- to Watch World Cup Cricket

lanudry last in hotel Paypacific

Video Camera, mobile phone. HP cus-
tomers will also have the opponunity
to win Aarong gift voucher, Cricket
Bais & Gloves in the weekly draw.

To participate in the Jucky draw,
the customers will need e-mail
Adclress, reseller code and lucky draw
password. Buying HP products from
_Authorized HP pariners, customers wil]
get Reseller Code stated on the leafiet
and the lucky draw password fram the
stickers pasted on the product box.
Foll owing the instructions on the stick-

ers, customer, will log on to
www.selecthp. com website and enter
their lucky number, reseller code and
flr\al\ythe\rem il and contact details.

articipant will receive an
acknowlidgment mail immediately. An
e-mail will be sent to the winner within
a week instruciing them to print and
bring along this email together with
their identification card/passpor and
sticker for prize collection at
Redemption Center.

Al pamnpams will be einleeinr—
the Grand Lucky Draw uniill closing
date 28th February 2002. And closing
date for the New Year Draw was 31st
December 2002, &

EEY compuTeR sacaT MTTIVEE L)
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Learn Hardware from The Leader

Why MCE?

® MCE is the No.1 Hardware Training Center In Bangldesh
® MCE is the Pioneer of Hardware Training (Since 1991)
@ MCE Trained Up OVEr 2000 Hardware Professionals
® MCE has 12 Years Experienced Trainers

Computer Education
WE Build Up Professionals

SOFTWARE COURSES

@ Business Applications
Advance Business Applications.
Diploma-In Computer Studies
® Programming - G, G++/\Visual C++
Visual Basic, Java
L Cumputar Graphic Design (DTP)
@® Web Master

HARDWARE COURSES
® Diploma-In Hardware Engineering
® Hardware Maintenance & Troubleshooting
R ® Windows NT/2000 Networking
@ Basic Electronics for Computer Professionals
® A+ Certification Course

Trainer & Director

FPAEBR e @ SrAEBe ww o, Trfem
T HBEE s T, 3 o T

We Repair

Computer, Monitor, Printer
Laptop, Digitizer & Ptotter

2001, New Eskaton {Near Mona Tower), Dhaka- 1000
Phone : 8333237, 019920920
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Jebte cuttomer_master

Colum
Na me Type Size
cutomer_id Text 10
cutomer_pame  Text 50
Adaressi ext 50
Andress2 Text 50
< Text 25
Plncoda Text &
Std_code. Text ]
Phonel Text 1
FPhone2 Text 3
bile_no Text 1
Emall_add Text 50
cust_company_aame  Text 50
Table: ltem_master
Columns
Name Type Size
tom_id Text 5
Teat 50

ext 50

¥ Number (nteger) 2
ltemPrice rrency 8
Table: itemType
Columns
Name Type ste
ttemeype Text 50
Table: Purchase_master
Columns

Tiee Size

Involce_no. T 100
Purchase_Date I'Ilr:/liml e

Ttem_ld 50
aty Numbwllmmar: 2
Table: Sales

Columns

Name Type Size
InvolceNumber Humber(Long) 4
item_id Text 50
<utomer i Text 50
Catesale Text 50
oty

Text S0

3 areEs @it GrEvmme e
TE G ANGR W MSflexGrid-aTd
T[T B vem awfE A
Standard Exe AT6% G F1 | el 1
FEH Components 8 Refernces s @7
TR o g5l WA
References:
1 Micrasort ActiveX dats objects 2.1 library

Component:

1. Microsoft flaxGrid controts 6.0

2. Microsoft Tabbed gialog controls 6.0

3. Microsoft wingows common cantrols 26.0
g off, wom egemd off

= 5% o o @ 35 9feEe e

A

a=fl g 7B % Fre WA A
Dataconncet 08 (1 GG 4168 BT

“Code furgeneral declarations
Qption Explici
Glabas Conn As ADODB Connection
Qi LASE 10 At String
Public A Stin

TR R ST
Publc Sub DataliwseCannectionts
Set Conn = Now Cannectlon
‘Wit Conn
Provider = "Micrasolt Jot OLEDB.351°
Open App.Path + "5 alesDB mdb™
End with

Public Function Makeltemaumber(SQLstr As
tring, FirstLatter As St

tem master, T)

Elatt e, cmaAddiew Captic
\eiNaniTypeToxt= oRiulStr g e D

If etitemNome Text = VBNGIString Then Exit
I ittemprice-Text = vaMuBString Then Exi
un

F5.0pen “SELECT « FROM Item_master”, Cona,
Scbomteriersalis il

TS Fieiiialua = bxitaphumber i

Vol
RS Fleldsi4), leuz ExtitemPrice.Text
on Error Gal

65 Update

MsgBox 'lem Added Suceessiully
vbintarmat

Unlogd o

EtSu

Mg Erumber & vbCr1 & Ere Descrigtion
BS CancelUpdate

End If

End Sub

Dl 5 A et ALl At ortid
en SQUStr, Conn, adOperbyaamic,

Skt

RS KOF < True Then

f5Movelast

GRS Flelds(OyValue, 2,
Lenchs. Felds @ Value))
Oim [0 Inted

um oo
i Len(LAST_ID) = 1 Then

LAST_| FirstLat!
817 Len(LAST_ID) =
LAST_ID = Firstiatter & LAST_ID

End i
MakeltemNumber = LAST_ID

B

MakaltemNumbar = FirstLatter & 0001

E
End Function

add-ltem-from WA (@ ¥ AR
TS U G s G o o g
o e |

Controls name: text hox
txtitemNmber

ExtitemPrice

Controls name: c butten

Private Sub cmNewiType Clickt)
vbhiodal
End Suts
Private Sub Form,_Load()
= Trw

M 152 A5 New ADODB.Recordsel

12.0nen “SELECT Hemivpe FAOM
Conn, adGpenKeyset, adLockPessimistic
coraCount |

Do While Mot rs2.E

M.«mnunmvw-aummm B

rszFieidsCitemtype

rsZMoveNext

Eise:
frmitemType.Show
End It
£nd Sub

Frcustomer TTH TTHF ST 700
Controls name : S5Tab

ssTab1
Controls name : text box
¥

CmbCustamer

‘Code for general de:larﬂlluns
DM Cust_rs AS New ADODB.Rec

Dim C.COUNT A5 New ADOBD fhecordvet
Dm add_cust,_rs A5 New ADOBB Recordset

wifbre fren wter @m feeris
w0 w9 FGE ofn gy Yo
frten comeaT |
Private Sub emangaNEw_Cick0)
Dim RS As Hew ADODB. Recordse!
If Me cmdAddAew Caption = “&Add tem™ Then

cmbitemType.SetFocus
MecngaddNew Caption ="3save”
tatitemNumber.
NakahemMarmaer"SELECT arm_id FAGH

o EEETTTETRY et so

—Dim r As New ADODB Recordser  ~

srwerere
Private Sub cmbCumomer_Cck
On Error Remma e

o Text1.Count = |
lexnm o' Gear

eentembustomer: Textrs 0 Then
Fori=0Tacmd.Count ~

<md(D.Ensbled = True
Hext

r-Open “select = from Customer_mastor where
cutomer_name=" & cmbCustomer.Text & =,
Cana, adDpenDynanic, auLockOptimistic
Far | = 0 To Text1.Cour

W Lentriaiostn Yerow) » O Then



J
EAdd New~ Then

e
add_cost rStote » adstatedpen fren
204_cust rscio

add, nm _rs.0pen "sek

Chsiumer maser's Comm, adbpenKeyset,
adiackDatimistic

1d_cust_rsAddHew

Texki(0).Tuxt = MakeltemNumber( SELECT
cutomer_id FROM Customer_master”, “C*)
€

er.Cies

cmbCustomer.nabled = Falsg
Fori = 1 To Text1.Count - 1
Text Ki).Text = Cloar

Text Kil.Enabled = True

BSave"

e
For =0T Text Count -
IfLen{Text1{i)Text) =

et P RIGHDalot o I'ExH(lJ Text

ue
lew Caption = "AAdd
Emacanci Snadled » falon
rsflequery
Wil cust_rs EDF
mncunnm-r.mdu-mmm,nrmaq
cus s mavene

it Tots TR et
embCustomer.Enabl

Fori=0To Text u—v N
Text10) Enabled = False
Next

MsaBox “Customer Added Successfully .7,
vbinformation
:MKEV! "(TAB}"

End Sub

Private Sub cmaCance)_Click()
ncslUpdate

add_cust_rs.Cle:
emBCUstomer Clear

For| ~07Ta Textl Coune -1

Text101) Text = Cle:

TextithEnabied » Fatie J

emdadaNew Cogtion = “%Add New"
emdCancel.Visibie = False
SmeCustomer nabled - T

cust_rs.

Wl st raEF o
mo(mnmmaunum Cust_rs Fetdc Vowe
cust_rs.Mr

weng

SendKeys “TAny”
SondXeys "TADI
Sendxeys "(1A8}"
ndXeys ~(TAS}"
SendXeys “[TAB]" =~
End Sub.

Private Sub cmdsodfly. g

emuCustamer.s

Dl cist. 13 &5 Hiw ADODR. Regordset

W cmaModny.Caption = "EMocify” Ten
Eys "(TAB"

Sendkevs riaBy"

endKeys "(END]™
EmaaddNew.Endled - Faise
1

For | = 1To Text Count —
Tt Eratied = Teae

cmdModfly.Caption = "&Save™
Ehse

Forl = 1 o Text! Count -
TextHD.Enabled = False
rext

st rs.Dpen "select > lmm(!l‘!amcr‘mll!!or

TS [AFS (6 T
-Eude for general de(lamﬁnns
im RS AS Now ADODB.BE<o!
mm TSitem a3 new ADOD hacoraset
hese:

o has s g
Private Sub omdaddew Clck()
CAMAENEw.CADLIGN = "&AAA Hem' Th
RS Open SELECE - FROM Purchase. master:
Conn, adOpenKeysel, adLockPessimistic
RSltem.Open "SELECT lterm_Id.qty FROM
tem_master”, Conn, addpenkeyset,

dtpPurchase. | Date vatue o Date
gmaitemiD. Cear '

txty.Tes
I RShem HiecordCount » 0 Then
Do While ot ASitem.£oF

embltemiD Additer

wSitem Fleid-iem T vatve -
e

End IT

cust_rs.CancelUpdate
Msgiax “Duplicate G
Entry Nt Allowed

stomer Name DR NULL
vBinformation

End
End Sub
Private Sub Form.losd)

Ma.:mnmur{w(lmlo« “ssave”
‘xtinvoice.
M-nummumnm SEL[ﬂ Invalce_na FROM
Purcnase.

Exit Sub i
Flsell Me.cmdAddnew.Coption = "8Save" hen
It Gty-Tent - vONGHSLIInG ThEN EXIESub

 AddNew

ni.ﬁzlds(ﬂ) I'ellzz txtinvolce_no.Text
toPurchaie_Datevalue

WS- Fleldsi2hvalue - cmbitamiDont

KS Fleldst3) Yalue = bxigtuText ,

0n Errar Goo A1

RS.Upda

MsgBox "Item Adied Suceesstully .,

Nicbadate As Kew AIODD Recordset
ItemQueipdata.Open "SELECT Gty FROM

Sl 0pas M BLEY ¢ stamer_mas- trem.master WIERE ltem,
ter™, Coi v,namn adLockOptimistic Me.cbltemiD.Text &, Conn, sd0penkeyset,
o wum.o o "sum <) FROM vl ockpessmisic

r_master”, C toscutzUpdeta ttam mas
Iﬂlrxlﬂmlmmlt i o Fil Value

If C_COUNT.F e 05(0). Vahus

Msgox o Custemer Record Fou

vhln;urmlﬂnﬂ. “Na. Kniom!r!nll’vh}unﬂ
t

Whl\v::ulLr;.EﬂF > True
embCustomer.Adaltem cust,fefielcs(11 Value
cust_rs Movenex

Wend
For 1= 0 ToText!.Caunt = 1
TextiiiEngbied - Faise .

(uSLn‘[Inse
€ COUNT.Close
End Sub

FrmltemType B0 38 corew, Gemm
@ FUE ALT 5 T | :ﬂl‘ammﬁm

ter SETRly=" & itemQuetdate He
+ Me.ttgty.Text tem_
M emteiotent A
m-nqulbmn.:mu

R5.Close

MagBox Err Number & vori! & Erv-Deserint)
RS Cancell

Ena Sub .

frmsales ¥TE TAFS FLHCE A TA
Controls name : MSFlexGrid
MSFlextridl

Controls name : Command Button
€macancel

. W Emos =
Cmdadd, 50 5 e ﬁga eyl -
Private Sub cndAdd_Cllck() i Controls name : DTPicker
©n Ervor GoTo )

Conn Execute “Insert Into !lamlype{klrmlwe) Dlpbate
Values(™ & Me.btitemType Text & Controls name : Combo box
ol CmbCustomenD

< W Ere Number  0Then-—~~ — -+ |-Controls name textbox- - -
MsgBox Err.Number & vbNewLine & 2
Err Description
End ¥t e Rty wEReA fiftg TR o
End Sub

Fxmgu:dmew T SO A
Controis name : text Box
xtiavolce_no
oty - -
Controls name : combo box
Cmbitemin
Controls name : command button
CmaAgaNew
Controls name : DTPicker
ctprurcnase: Date

=

> EEEECY.

e s frae wee w1 agen
«Code for general declarations
jon Explicit D

Dim rss A ADODD Recardset
Private sub cmaAdaNew_ClckO.
HemaAcaniewCastion = 4404 New Then
emdCanceL Vbl

o w!!MIﬂn: asave”
5 ~(TAD)

Senaker
Senakers ian-



Caption = "ZAdd New'”
CaCancelEnabred  Fatte

€nd If

End Sub

Private Sub cmbCustomertD_Clickt)
View_data
End

excesds < Tantt T
lexnvlslwq: Faise

lrMsr\mrldE.cnl. Smen
Texti.fext <™~
Seletihccora s “stiect < trom et master
where Item_ld =~ & Text1 Text & ™
runaropen smes\mmm conn‘

)

Text1 FontHame = MSFlexGrid] FaniName

Text!FontSize = MSFlexGrid1.FontSize

Select Case KeyAscll

hl‘! 07T Asc(™ ")
SFlexrial

Tout1 saistort 20
Teat1Sellength = LenText1.Text)
Case Els

e
! = ChitKevAscil
I'muﬂl.ennm LenText1.Texty

20( MSFlexGrid 1 Celileft +
Vsriexoniat i
Tt Top - KsfiexGrian.cenmon +
MSFlexGrid1 T
Text1 MG » WSFloxGrid1.Col Width
Text1 Height = MSFexGridi CellHelght -
Text1Visible » Trie
Text 1 SetFocus
€nd Sub

Private Sub cmdtlose_Click()
Unioad Me
End Sub

Private Sub Form_Lasdt)

Set rss s New ADODB. fiecardset

Dim Cushs 4a New ADODB Accordset
I oty ailinen Ky,

Cushis.RecoraCount > 0 Then

Do While Not Cushs.EOF

cubCustonariD Addtiem CussFlelds(0) Volue
Cusis.Mov

Loap
End it
End Sun

Private Sub MSFlexGrig]_Qlick()
FIdEGIE Asct ™)
un

hate Sub SPlexcrid)_GotFocusO
I Text! Visksle = Tru
MSFlexGri

End Sun

Private SubMSFlexGrid1_KeyPress(KeyAscli As
Integer]

GridEdit Keyascil

End Sub

Private Sub MSFlexGrid]_KeyUp(KeyCode As
Integer, Sin As teger]

ode = %Mﬂ Shift = 2 Then
!lMsﬂemrimx Row+ 1

1 MSFigxGridi Col « 3 Than

MSrexcridiTexiiatrista e Then
Hurtxis, On

End it
Text!.Text = ¥
End Sub

Private SubText1_GotFocust)
Text1.Selstart »

Text] SefLengtn = LendText1.iext)
End Sub

MSFlexGridl.Row
Exit Function

FssAuiNew
Fas FleldCcut omer_id"wVal us

Datacannect Conn Execute "o tehc
T gey=" b THem iy S,
-v-hc exGrid! Iem-mnu,asu.

mas—
)WVal
WHERE

iem. u; Srviciiba TextMatrix(l, 0 & "

Hext
ve_data = True
£ha Functian

Public Sub View_datat)
Dim i A5 Lon,

in
Dim Totrecard Annlenr
Dim Rowl & Inteq
bim Col As Integér

=3I Sales.item_id, Sales.Cutomer_id.

Private Sub Text1.) as
Integur)

eyAscll = vbKeyReturn Than
MErIenGe o - 8 Fota
MSFlexGeld)
Grideat st

HARSFlenGrid1 Rows « MSPexGeid ! Row + 1

1 MsgBGX("Do you want 1o add new recored
wrmu 2 Voluestion, “Add New flow™) ¢

MSFiexGrial Rows « MSFlexGrid1 Rows + |
MSFlaxGria] Row = MSFlexGrid1 Row + +
MSFlexGrid] Col = 0

GridEdit Asct” =)

£na sub
Public Function Save_data() As Boolean
Bim | 45 Long

Dlm I As Long
Dim TitemQuyRS As New ADODB. Aecordset

or 11= 1 To MSFexGrid1 Raws. - |
I MSFlexGrialTextMatrix( I, 3) = vBNulistring
Tnen

MsgBox ~You Mus B Input Working Hour*
MSFlexGrid1.fow
MSFlexGrid.Col =

To M§FlexGrid1 Aows - 1
1 Th RS

WS FlexGrid! Rows = MSFlexGrid Raws - |
End il

End 1l = = s==
End Sun
Telvate SubASTLExig1 LeaveCelD
i

I o AS New ADODE Recardsol
Dim Seteckhacord As tring

m;—mmrl-wa:n

ELECT» FROM item_master
WHERE Item _jg="

Hastehata it X
Set rs2 ADODB.Recor dset
T52.0nen 1, Conn, agpenaset

ecordCount + 1
TovRosor Rows )
e r:z(ur < True Then

VSRaxGrian fextMatrixow, 0=
Fields(Item. |d7)
M5FlexGrid |.TextMatrix(Rowl

trix(Rowl, 2) =
Fleldst ItemPrice)
MSFlexGrid | TextMatrixtRowt, 3) =
Fleldst"

a0
itemPrice”)

MSFlexGridl.TextMatrixtr, ) =
Next |

ViSHexceia | Rows = 2
MSFlexGrid1.Cols= 5
End If
Ena Sub

AT TR GF MO R T
g 7% M ¥ SR TR O (IR
?‘?ﬁ T | WA TS i‘cGL'-\:i ﬁ’ﬁ

MSFlexGrid).
4, Coni . 2d0penKeyset, adlockPessimistic
InemexindT e paninL i

teldst Qty™).Value Then

m
MsFlertridt Tenthatri(t 00 & sonlawline &
“You Cant Sales more then " &
e i i e
MSFlexGrial.Col

o EXETRCIY it s
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Stock Maintanca-T% ERRE G
o g ot 0 R Taventary”
System 7 | W (58T FAR wgre Bew
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