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PROJECT CONTROL PHILOSOPHY AND PROGEDURE
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PROJECT CONTROL CRITERIA

Basic Criteria

Definitions

Project Control Model Description
(Planning Sequence)

Management Classes

Contraol

Reporting
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PROJECT CONTROL PROCEDURE
General

Planning Fhase:

= Level
- Level
- Level
- Level
Project Baselines
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Control Phase:

- Data gathering and progress assesment

- Calculation of performance factors and variances
- Data analysis and variance identification
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LIST OF AFFENDIXES

APPENDIX No 1 - Snamprogetti Standard procedure for
Physical progress assesment

APFENDIX No 2 - Snamprogetti Project Data Base
- Material Procurement Control System
- Drawings and specifications handling
and control

APPENDIX No 3 - Snamprogetti Site Project Control
Standard Procedure .

APPENDIX No 4 - Snamprogetti Standard Project Reporting

APPENDIX No Project Control Organization
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APPENDIX No Snamprogetti Project Control Tools
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FOREWARD

The management of a Project must be. geared to the
achievement of objectives.
The fulfilment of objectives is based on the
capability to identify and quantify the various .
activities to be developed, to control the
execution of the activities and to assign to the
relevant parties the responsibilities for their
execution. This means planning and control
according to the following logical procedure:

define the primary objectives of the Project;

define the intermediate
identify the activities
specifying the scope of
assigned, the execution
monitor the development
the differences between
planned values;

objectives;

to be developed,

work, the budget

time and responsibility:;
of the work and identify
the actual and the

evaluate the impact of each variance and study

the possible corrective

actions;

make decisions at the appropriate level of
competence and responsibility.
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PROJECT CONTROL CRITERIA

Basic Criteria

The Snamprogetti Project Control technique is based
on the following criterias:

a) MANAGE THE PROJECT THROUGH SEVERAL LEVELS OF

b)

RESPONSIBILITY (Table 1)

In the case of a large and highly complex
Project it is not possible, by means of a single
description, to identify the basic activities
within each of the production departments.

It is therefore necessary to create further
breakdowns, taking into account of:

- responsibility
- project breakdown.

The level of responsibility are linked to the
organisation and management structure of the
pProject; the levels of Project breakdown will
depend upon the complexity of the Project.
Management of the Project through several levels
of responsibility and breakdown makes 1t
possible to:

- manage the objectives according to a
‘hierarchical logic;

- examine the problems and make decisions at the

right level of competence and responsibility;
- make all the operating structures responsible
for the fulfilment of specific objectives;
- assure appropriate subdivision of the work
‘taking account of activity sequences and
interfaces.

In particular, the higher Project Management
level establish the objectives and constraints
for the lower levels, and receive synthetic
information for the lower levels.

PLAN ENGINEERING ACTIVITIES TO FIT CONSTRUCTION
REQUIREMENTS

The final objective is fulfilled on the Site
through construction and start up.

Based on the start up and construction sequence
and the cost/time optimisation of the relevant
activities, the intermediate objectives towards
which the engineering and procurement must be
oriented are identified. According to this
logic, the materials, documents and drawings are
scheduled in relation to the sequence of their
utilisation.
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c)

d)

IDENTIFY WORK PACKAGES FOR THE OPERATING
DEPARTMENTS

The work is planned, as previously mentioned,
through several levels of breakdown and
responsibility.

A characteristics of the project breakdown
structure is that the higher level refers to
macro - subdivision of the Project while, at
lower breakdown levels, the work packages are
constituted so as to match the working methods
and organisation of the production departments.
The Project is thus subdivided into smaller and
smaller packages that are more and clearly
defined and fit for being specifically assigned
to the operating department responsible for its
execution (Table 1 - level of breakdown 2).
Moreover, a work package, at any of the
different levels, is characterised by:

- scope of work, defined by quantitative parameters

and desired technical quality requirements;
- economic budget;
- implementation time.

STUDY AND _PLAN THE PROJECT THROUGH
IDENTIFICATION AND CORRELATION OF THE WORK
PROCESSES

The Snamprogetti model breaks down the Project
into the basic work processes of which it is
made up (these work processes are called
management classes).

Oonce an overall analysis of the work processes
has been made, the activities to be performed
are assigned to the production departments,
according to the specific requirements of the
Project.

Thus the work is broken down into work processes
and the interrelation between the work processes
are adapted to the specific requirements.
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1.2.

Definitions

Target Function (TF)

Target Function means any interdisciplinary system
such as a Plant or part of a Plant which is to be
operationally complete on a given date.

Management Class

A management class is a category of work related to
groups of homogeneous activities that have to be
performed within established time, cost and quality
limits.

Management classes are subdivisions so as to be
single disciplines in the engineering department
and construction works.

Management classes can cover the whole work cycle
(basic design, detail, detail engineering,
procurement, construction), or parts of same.

In this last case it is necessary to define
unequivocally the classes upstream by which a class
downstream is fed. They are classified as EMC
(Engineering Management Class) and CMC
(Construction Management Class).

Each management class qualified with quantities,
scope of work, allowable execution time and
economic resources forms a package of work to be
assigned to the engineering or construction
departments. ' :

Examples of typical EMC’s are: process P & I,
pumps, compressors, one line diagram, layout,
piping bulk material.
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construction Physical subdivision

The physical subdivisions are Target Function
subsystems subdivided so as to make the
construction activity sequential and rational.

They are characterised by precise physical and
layout limits, and are correlated to the materials
or works that have to be erected or performed in an
area, module or Section of a pipeline.

They consist, relating to the Project field, in:

= Construction Areas, for conventional oil and
petrochemical complexes;

= Modules, for offshore Projects;

- Sections of main pipelines, for pipeline
Projects.

Construction Work Package

This is the work to be carried out by a
subcontractor in a given Construction Physical
Subdivision. It is fed by:

= drawings and instructions;

- materials and components necessary to the
execution of the work.
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Project Control Model Description (Planning

Sequence)

A Project can be developed as a sifigle unit or, if
it is a complex one, it can be broken down into
Subprojects, each of which is treated as a
separated unit. The first consideration is the
logical flow or sequence through each Subproject
(or whole Project) to meet the Contractual
objective, normally start-up.

Start-up is characterised by putting into service
the hydraulic and electrical circuits, as well as
the instrumentation loops, according to a
functional logic.

The circuits or loops that fulfil an operating
function are grouped so as to form a Target
Function (Table 2). '

The area or areas where the Target Functions are
physically carried out can be identified by means
of a block layout diagram. Such an area, or areas,
can be subdivided into Construction Areas.

This constitutes a matrix, i.e. construction areas
versus type of work, which identifies the Work
Packages a subcontractor performs in a given area.
Each work package is further broken down into the
work processes that a subcontractor performs in an
area. Work processes are termed Construction
Management Classes in this Project Control Model.
After optimising the Site activities, identifying
in particular the execution sequence of the
construction Work Packages, the enginéering
activities can be planned so as to feed sequential-
ly each construction Work Package with the
necessary material and drawings.

The engineering activities are developed through
work processes defined as Engineering Management
Classes (EMC).

These Engineering Management Classes are work
packages that are assigned to the engineering
structure.
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Table 3 illustrates the composition and
relationships of this Project Control System.
After having defined the Target Functions, the
relevant programs (Table 4) can be prepared in
relation to:

- contractual delivery of the Project and,
consequently, delivery of each Target Function;

= availability of resources and Site equipment;

= workload evaluation (man-hours and manpower
loading schedule for each type of construction
work) .

The tentative programs are to be optimised taking
the following factors into account: .

- each subcontractor must operate sequentially
without interruption of his activity in the
various areas of a Target Function;

= there should be minimum overlapping between two
different Work Packages (the work of one
subcontractor must be substantially completed
before the work of another subcontractor is
commenced in the same area, so as to minimize
interference and to maximise performance) ;

- the capacity of subcontractors onsite,
considering all the Target Functions, must be
maintained as constant as possible so as to
minimize site and personnel displacement costs.

After the optimisation work, the following can be
produced:

- work programs (time and loads) for each Target
Function and for each subcontractor, indicating
the commencement dates of each Work Package and,
therefore, the date by which the materials and
drawings for that Work Package are to be on Site
(Table 4);

- the disbursement curves for each Target Function
and for the whole Project which, when compared
with the income curves, give a rough indication
of the cash-flow.
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Management Classes

Their characteristic elements are:

- logical network of the main activities (Table 5
shows the network of an EMC and correlation with
the other management classes, in particular with
the CMC) :

- correlation and interface with the other
management classes (based on these elements it
is possible to develop in the shortest time the
connection of events for the whole Project and
so produce a tentative Project program) ;

- progress milestones of the activities, their
percentage value and the model according to
which the physical progress between two succes-
sive milestones is computed in relation to the
work progress;

- models of typical disbursements (engineering
costs, materials and transport costs,
construction costs).

These elements serve to develop the disbursement
curves and to compare them with the income
curves (cash-flow):;

- standard times for each of the basic activities
shown in the management class network, normally
expressed as a percentage of the available time;

- quantitative parameters significant for each
management class (e.g. weight, volume, number,
length, site and/or engineering hours). In the
planning phase of a Project, the values of these
parameters are determined according to a normal
breakdown of the work and serve as the basis for
all the computations, curves, indexes, etc. with

~regard to both durations and costs;

- cost breakdown, comprising engineering cost,
material cost and transport cost.

The management classes are stored in a Data Bank;
each of the elements characterising the management
classes, such as milestones, milestone values,
disbursement models, etc., can be extracted and
modified Project by Project, in relation to the
particular conditions of the work, market, Client,
etc..
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Table 6 shows a part of the list of Standard
Management Classes used as well as the engineering
department normally involved, the construction
subcontractor normally assigned to execution the
work and the connection between the Engineering
Management Classes and the Construction Management
Classes.

In particular, with the introduction and
utilisation of management classes it should be
noticed:

= the logic Network for the Project (for each
Target Function) is simply and quick to be
prepared since the classes are already
interrelated. The logic Network activities can
be adjusted, and if necessary compressed or
expanded, following a step by step review of:
. critical paths;
. minimum technical durations:

= based on the logic Network and quantitative
parameters included in the management classes,
it can produce the:
. loads;
. scheduled physical progress;
for every grouping (Project, Target Function,
Work Packages, management class, Engineering
department, subcontractor, etc.).

= accurate disbursement curves can also be
prepared as they are based on disbursement
models specifically studied for each management
class.
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Control

Control requires that the

activities/events/materials, etc. be identified by

codes so that they can be grouped if necessary.

Tables 7 and 8 give the identification codes of the

materials and components.

These codes define the activities/events/materials

in connection with:

= Target Function

= Construction Area

Knowing the construction area and the

subcontractor, the following are also assigned by

automatic correlation:

= Construction Work Package, which makes it
possible to identify the lot of materials within
the Engineering Management Class.

The following are also identified automatically

(unless a modification is expressly needed) as for

the standard correlations shown in fig. 6:

= Engineering department concerned;

= Construction Management Class;

= Construction subcontractor;

= Other codes can be assigned according to the
Project requirements, namely for material and
activities grouping.

The coding system shown (by processing of data with
an automation systems) helps to produce
automatically reports covering each individual work
package for every desired type of grouping
(Project, Target Function, Work Package, etc.).

It should be noted, in particular, that by
operating at several levels of responsibility:

~- each variance is absorbed, in the first
instance, at the level of origin;

- each variance is "projected" by means of a
simulation programme, which brings out
consequences in terms of time, cost and work
load.

This simulation programme enables the department
that is responsible for a variance to evaluate its
consequence.

Normally variances have consequences on departments
other than the one that originated it.

Hence, the department responsible for a variance
tends to underrate its effects, not only because
often it is not directly affected by them, but
above all because it ignores the real consequences.
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Reporting

Two types of report are produced: internal and
external. .

Internal reports are produced to support the
decisions of the Project level of responsibility,
and to report to Snamprogetti top management the
Project status, so enabling management actions when
required.

External reports are issued to properly inform the
Client on the status of the Project; the content
and format is agreed upon with each Client.

Normally the Project status report is issued

monthly; however, following Client’s requirements,
weekly and/or fortnightly reports are available.
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PROJECT CONTROL PROCEDURE

General

Project Control activities can be divided in two
main phases: Planning phase and Control phase.
Table PAl1 gives an overall picture of the Project
Control cycle, while table PA2 gives an overall
idea of the detail of the schedules at various

levels.
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Planning Phase

In this phase the objectives are studied and
clearly defined, the work is quantified, the
organisation is set-up and proper strategies are
defined to implement the Project according to
contract/ Client requirements.

Snamprogetti utilises the following provisions:

= The Project Breakdown Structure (PBS); to break
down the Project into manageable work units
(management classes) properly quantified in term
of quantity, cost, level of quality, etc.

- The Organisation Breakdown Structure (OBS); in
order to define clearly the organisational
element involved with the Project.

= The matrix Technique, to link OBS and WBS to
assign work, defining responsibility and goals.

In addition, the planning activity is developed by
levels of responsibility.

As shown in Table D, by this method the problems
can be examined at the appropriate level of
responsibility without overloading the Project
Manager function.

Every level of responsibility has an integrated
time/cost/ quality/approach.

The levels are linked in a hierarchy\logic so as to
enable the person responsible at that level to:

- make strategies and give directions during plan-
ning phase :

= control and make decisions about occurred
variances, during the implementation phase.
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4= pLldiiliiilg devels ale 1olliadally lLlxed accordlllgy Lo
the following functional objectives:

to plan and control the Project as a whole

to plan and control at an interdisciplinary
level the main objectives of the Project

to plan and control at a monodisciplanary level
the production and/or construction activities.

Lastly it should be recalled, as stated in Table PA
3, that each planning level:

establishes the constraints to develop the
downstream levels

receives information from the lower level for
aggregation during the implementation phase
must be reconfirmed after having developed the
lower level to check the consistency and
feasibility of the objectives.
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Responsible PROJECT MANAGER

Is the level where the Project Manager defines
major strategles taking into consideration contract
and Client requirements.

® vceooes ¢

Major activities performed are:

define all procedures;

set up the Project Breakdown Structure (PBS)

set up the Organization Breakdown Structure
(OBS) ;

define the interfaces of all parties involved in
the Project

define intermediate goals and milestones of the
Project;

define tools required for the Project.

Documents, relevant to Project Control, issued
at this level are:

Project Control Procedure; (%)

Project Breakdown Structure;

Criticality Report;

Project Budget; (not presented in case of lump
sum contract)

Project Overall Summary Schedule; (example in
TABLE PB1 )

Project Overall Baselines (P82)

Project Overall Work Load; (not presented in
case of lump sum contract) (pe3)

Management front end.

¢ ChAN GE ORDEL PLolEVULE

¢« REPORTIN &

Pwclebule

¢ ACOUNTIV (L / iNVOIC ik PROCCOURES
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Responsible PROJECT MANAGER

Having as input the strategies defined at level O,
further intermediate objectives are defined
developing a program for each Target Function
(TAF) , analysing the relations between all major
components of the Project.

The objective is, at level 1, the optimisation for
the whole Project cycle i.e. engineering,
procurement, transportation, construction and
commissioning in respect of manpower, costs,
subcontracting strategy and tools.

The major activities to be performed are (see TABLE
Jdenl ) g

= develop a program for each Target Function

- estimate the quantities to be worked at
construction site

- estimate the standard man-hours for construction
activities -

= plan the work load of construction activities

- estimate the man-hours for home office
activities

- plan the work load of home office activities

= plan the expenditures

- define the cash flow

- point out a subcontracting strategy

- carry out a Client oriented expenditure plan
using Contract price data and according to
Contract conditions.

The document issued at this level are:

- programs, using network analysis, for each
Target Function ( TABLE PC2, PC3 )

- construction work load (level 1 Baseline); (
TABLE PC5 )

- home office work load (level 1 Baseline); (
TABLE PC4 )

- contractor cash-flow; (not presented in case of
lump sum contract)

- subcontracting plan;

- baselines having as a basis the same criteria
that will be used for progress measurement. (
TABLE PC6 )
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2.2.3.

Level 2

Responsibles:

PROJECT ENGINEERING MANAGER, specifically for
engineering activities

RESIDENT MANAGER, specifically for site
construction activities.

The Project Breakdown Structure is further
detailed breaking down each Target Function into
Construction Areas and management classes (as
presented in TABLE 1). _

The overall programs are developed at this level
of detail.

Major activities performed are (refer to TABLES
PD1 and PD2):

breakdown of each Target Function into
Construction Areas;

estimate the quantities to be erected for each
Construction Area;

estimate the Standard Man-hours for each
Construction Area;

develop the Work Package plan;

define the Engineering Management Classes that
feed each Work Package (in term of duration of
activities, relevant quantities and costs);
develop the first tentative Engineering,
Procurement, Construction (EPC) - schedule, where
critical activities are presented;

negotiate the required engagement with the
involved Project Specialist Leaders (PSL), in
order to make proper actions to solve
ipercritical problens;

finalise EPC schedule as a level 2 Baseline;
analyse the impact on expenditures;

analyse the consistency with level 1;

transfer planned dates into Project Data Base.

The documents issued at this level are:

Construction Areas list with relevant
dictionary;

list of Work Packages;

level 2 program ( TABLES PD3 and PD4 )

Work Packages plan with the relevant workload; (
TABLE PDS5 )

list of Engineering Management Classes for each
Target Function (TAF) , and relevant data;
level 2 Cash-flow; (not presented in case of
Jump sum contract)

level 2 Project Baselines;

level 0 and 1 Project Baselines as aggregation

of level 2 data.
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2.2'4.

Level 3
Responsibles

Engineering activities: PROJECT SPECIALIST LEADERS
(PSL)
Construction activities: SUBCONTRACT MANAGERS (SCH)

The level 3 schedules for engineering activities
are developed only for selected management classes
where level 2 schedules are not considered to be of
a sufficient detail to control the progress of the
Project.

The level 3 schedules for construction activities
are normally worked out because they become the
working tools to manage site construction
activities.

These level 3 schedules have the proper codes in
order to be aggregated to level 2; this allows
development of engineering activities and site
activities schedules separately after having
defined the relevant interfaces at level 2.

g Page:20



2.2.5.

Project Baseline

At the end of the planning stage, previously

described, all the Project Baselines are available

in term of:

- Project Schedules

- Control Curves

- Project Data Base filled with all deliverables
and the relevant planned dates.

Based on the proceeding, the control phase can now
take place.
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CONTROL PHASE

During the Project Control phase, the control
activity essentlally comprises the checking that
the work is performed according to the baselines
defined durlng the plannlng phase, identifying
possible variances, and in particular:

timely identification of variance (at its
source) ;

examination of variance (projection wherever
consequences are expected) ;

study of corrective measures to make appropriate
decisions with a view to absorb the variances as
far as possible inside each operating system.

The following actions will be performed for
successful Project control during the control
phase:

timely assessment of physical progress and
actual costs '

frequent comparison of progress and expenditure
with schedules and budgeted costs;

monitor and evaluate events for which
individuals are personally accountable;
control events as defined by Project plans to
achieve maximum accuracy and timeless in
detecting significant variances;

re-evaluate periodically the schedule and cost
to complete the remaining work;

regulate any variation in the scope of work by
variation orders.

The following is a description of major steps:

data gathering and progress assessment
calculation of performance factors and variances
data analysis and variance identification

reporting.

» ' Page:22



2.3.1.

2.3.2.

Data gathering and progress assessment

BUTES A TN s o DG (S e s e i S

RN 5 S R R e B SRz
expected data completion on the Project in
progress,

These data compared with those scheduled allow
management to have a complete status on Project
progress and to verify the cause of variances.
These data may results from a comparison between
planned and actual events or from calculated
progress.

Data can be gathered in various forms according to
the methods used but it is fundamental that the
criteria adopted to issue the baselines be the same
used during control phase.

Data collected are:

- Physical Progress (BCWP)
A Snamprogetti standard method is available;
however Client requirements may mean the use of
other recognised available methods.

- NMan-hours spent, actual costs (ACHP)
They are collected using proven standard
procedures,

- Expected man-hours and costs at completion data
(EAC)
They are also collected using proven standard
procedure.

Calculation of performance factors and variances

When the data previously described is gathered, the
calculations summarized in the following charts
will enable proper control of the Project.

TABLE CA gives an overall picture on the
methodology used to control Engineering Activities
TABLE CB gives an overall picture on the
methodology used to control the procurement of
materials

TABLE ChCgives an overall picture on the
methodology used to control Transportatlon
ctivities

TABLE CD gives an overall picture on the
methodology used to control Construction Activities
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At this p01nL of the control of the Project, all
data concerning:

Baseline (BCWS)

Actual (ACWP)

Actual referred to baseline (BCWP)

Expected at completion (EAC)

Performance indexes past (CPIp)

Performance indexes future (CPIf)

are available and, as a consequence, the analysis
on Project current status can be carried out.

Variance identification means comparing events,
results and trends (i.e. progress and
characteristics indexes) with those determined at
the planning stage; in other words each variance
must be managed and not merely recorded.

TABLE CE shows the functional/decision making model

adopted by Snamprogetti.
In particular, it should be noted that:

= each variance is absorbed in the first instance
at the level at which it arose;
- when a variance is such to modify the limits of

time and cost of the level to which the event of

the component belongs, this is reported to the
higher level even if, after being identified,
the variance has been absorbed;

- when a variance is identified with respect to

the limits of the level to which it belongs, the
variance is projected by a simulation model that
determines the consequences in terms of time and

cost, with reference to the network and the
interactions with the other levels.

The analysis of such consequences makes it
possible for decision-makers to become fully
aware of the magnitude of the variance and to

take appropriate action, which must be supported

by a specific document.
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ENGINEERING ACTIVIELILES

EAC (ESTIMATION AT COMPLETION)

BAC (BUDGET AT COMPLETION) u“.uﬂ“'“"'fig
oY

s 3

e > o

o

ACHP (ACTUAL €COST OF WORK PERORMED)

BCWS BUDG.COST OF WORK SCHEDUL)

BCWP  BUDG.COST OF WORK PERFORMED

MANHOURS

SV (scHEDULE VARIANCE) = (BCHP-BCHS)

>
PROJECT CALEHDAR
TINE HOMW
1.4 —
s cp[f = COST PERFORMANCE INDEX FUTURE BAC - BCWP
T .\J l EAC - ACWP
1.1 ~~“~~. .n-w"’“"'“'ni.
9 :
019-— O/ : i
°
0.8 — p""‘<\>CPIP = COST PERFORMANCE INDEX PAST BCwP
I =
0.7 — i ACHP
0.6

TABLE CA
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IMTRODUCTION 170 LOTUS 1=

rJ

)THE 123 WORKSHEET

1.1) INTRODUCTION

Lotus 1-2-3 is one of the most useful and used microcomputer programs
on the market today.
1-2-3 combines electranic spreadshest, graphics and database.

As a spreadshaet it allows for powerful built—in calculations for
business, statistics and trigonometry, rapid development of financial
models and automated "what-—-if" scenarios.

As a graphics package, it provides graphs of any data in a worksheet,
and finally as a database, 1-2-3 provides sorting and searching

capabilities to instantly organize and retrieve information.

1.2) CREATION

The warksheet has rows and columns of cells and each row and column
title provides an address for each cell. cells can be filled with any
type of information:numbers, formulas etc.

The worksheet has 254 columns and 8192 rows but computer’'s screen can
not, at any time, display all of the worksheet so what you see on the
display is a portion of the worksheet, however vau can mave around
the worksheet by giving the proper commantd.

Al: READY

A B £ D B = 5 H
(Gt s ]

OD\JO‘L?IJ‘-AL_:H’JH

187
18
19

20 )



* CONTROL PANEL ,

Starting 1-2-3

To start the program type

-

1-2-3
Center]

MODE, BORDER

When 1-2-3 is started the upper—left corner of the worlksheet is dis-—
played on screen, the areas that can be seen are:

Control panel
Mode
Barders

Time and date

KEY DEFINITION

EY

cell pointer locabtion
cell content

data enteread

menus of options

explanation of each menu(or sub—-m=nu)

2.9 READY

A to 1V
IRt OGN 2

top row
left column

ACTION

LEFT
RIGHT

up

DOWN

BIG LEFT
BIG RIGHT
PAGE UP
PAGE DOWN
HOME

GOTO

/ (SLASH)

Now

. maves

————

left one cell
right one cell
up one cetl

down one cell
left one screen
right one screen
up one screen
down one screen
moves tao upper—left cell
moves to address given
the menu mode

maves
moves
maoves
maves
moves
moves
moves

practice moving around worksheet

practice with menus and sub—menus
the 'ESCape key always takess you baclk one stage so whenever you are in

doubt use the ESC key.
Enter some data into any
the cell content.

Press F1 to get help at any stage ,’

back to main program

cell then use /Range

again ESC takes you out of

rJ

e e e e e e e e ——— e e ———

Erase comnand to erase

help



* TYFES OF DATA

Data types are:

—numbars
—labels
—formul as

Numbers begin with a numeric character (0 to 9), a plus sign, a minus
sign, a decimal or a dollar sign.
numbers can not contain comma or space

Examples

Valid

.99
1234
PEaE
—99%.99
1.2E+05
$123.45

invalid .

N U
il ]

A 125.45

312 34

64K

Labels are specified by making sure that the first character is NOT-
one of the characters used to specifty a number .
If the first character mast b2 a number then we use2 a label prefix

i.e:
° Apostrophs
Quotation
~ Caret
\ Backslash

Examples.

Jan 1,1987
S ZEI OIS =

Interest

left justifies in the cell
right justifies in the cell
centers a label

repeats the lab=l in a cell

Invalid

171783
123 A st
—Interest

Formulas contain cell references, and arithmetic operatars.

Dp=rators are:
Q)

+ N %

parentheses
exponination
subbtraction
multiplication
division
addition

o



t

Examples

hd Valid Invalid

+A1+A2 Al+A2
(Cc3tcd) *2 (cZtcd4) *2
10+10 ‘10+10

. ¥ ENTERING DATA

1)Position the cell pointer into the cell where data will appea
2)Type the data -
3)Press the L[returnl key, or an arraow key

Example ‘ A == =2 i
Enter the following in the worlksheet.
A B C D

1 Reza ' 100 1) (n11c1) /72
2 " Majid . 80 (R24C2) /72
3 Taghi - 100 A (RZEAC3) /2
4 Mehdi 75 - 80 (D4+CH) /2
S5 Ali ., 85 65 (BS4CE) /2

| 5
Now change any of the data in columns B o- C and see the difference
in the worksheet.

*- SAVING THE WORKSHEET

I+ there is a power failure or you exit 1-2-3 without saving the
spreadsheet it is gone for good so it is a good practice to save yowr
warkeheet at regular intervals, to save the worksheet you just
created follow the steps:

Enter /FS
give a filename e.g GRADES [enterl

If a file with the same filename already exists 1-2-3 will asks:

Cancel Replace
Cancel command-Leave existing file in place

¥ LEAVING 1-2-3

vihen you have finished creating and saving your worksheet to leave 1-
2-3 type:

/0 Centerl
Y [Lenterl

4



1.3) FUNCTICNS AND FORFULAS

Move the cell pointer to any blank cell and enter

@SORT, (?) Lenterl

Thz result will be 3, this is an erample of a function, all functions
start with @ sign the name of function and inside the parentheses the
argument ( in this case the argument is 7). The argument can be
another cell ‘s value, for example if cell Al contains number 64 then:

@SART (A1)

will display 8, the sguare root of &4.
Arguments n=2d not be a single cell, some examples are

@ESERT (AL+AZ) i square roat of AlL+A2 A
@sSUM(AL. . AD) sum aof "all values batw=en N1 to AS"
@AVE (Al. . ASD) - average of "all values in Al to aA3"
@ESERT (BARS (AL1+AL2) another function is an argument

@ARS (@SUM (ALl . . AS) +G774) and more complicated o

* SAMPLE WORKSHEETS

- A) Loan—-Analysis

In this example we use one of the financial functions which is:
@PHT(principal, interest,n)

The @FMT Function calculates the individual payments on a loan with
known principal, interest rate and term. :

A E c ‘ D. (=
1 principal= ;
2 interest=
o
2’ termlyears)
6 il @PHT(Bl,BZ/lE,ﬁb%lﬁ)
7 7z @PNT(EL,BZ/iE,%?*lE)
8 3 QPMT (R ,B2/12,A0x15)
7/ 4 EFMT (BL ,B2/712,A7%12)
10 S @FMT(BL ,B2/12,A10%1)

enter different valueéﬂfor

In the above prample all you need to do is
the monthly payments that

principal and interest and instantly see
should be made.



B) Class—Grades (students workshop)

~

Gbing back tao our example of class—gradeé

waorksheet that is similar but with
‘worksheet we use following functions:

@AVGE trange)
@MAX (range)
@MIN(range)
@5TD (range)

an example of the range is (Bl..R&)

A ' B &

1 Reza - § R
2 Majid !
3 Taghi

4 Ali

‘% Mehdi

6 Hassan

%

8 Average @AVG (R1. .B&) 500
q

10 High @MAX (B1. .RB&) “ew
11 Low G@MIN(RE1. .B&) Srsle
12 . : -
13 SD @s8TD(R1. .R&6) S
14 :

15

After creating the worksheet enter student’s
. are displayed instantly.

Save the worksheet with the name CLASS1L

C) Income Tax

This is an example of 1-2-3's ability to look up

In this example we use a new function:

more

fiis ¢

we  want to create a

Ealleina bilonsasiinesthis

returns the avarage of the ranqge

displays the maximum number in range
displays the minimun number in ranqge
returns the standard

daviation of the range

E
GAVG(B1..D1)
GEAVE (B2 . . D2)
GAVG (BE. . D3)
GAYVG (B4, . DA)
@AYE (BS. . DS)
@AVE (R6. . D6)

scores and the results

dar*a in a table.

@VLOOKUP (x yrange,offset) : look up the value af x in the
specified range and retuwns the
"offset" number
of columns to the right. if % is a
value between two numbesrs in the
rrange, the function
LESSER of the two possible values.

value in the

&

range

snlects the



A
i tarable
2 incaome
4 40000
S 50000
6 60000
7 70000
8- 20000
57 150000
10 200000
11
12
155
14
15
16 Incomes:
17 Hase (Owed:
18 Flus:
1?9 Fercent:

20 Total tax:

0

6HOO0
1400
2600
6H600
24400
[44 600

@V OOKUF
+R14H—AVL

o @

ABUN=20
SRR

=
.

joleloNo)

i et Enter income here
(B14,0/4..C10, 1)
DOKUP (B16,A4. .C10,0)

@VI_OOEUP (814, A4, .C10,72)

+E17+ (B

SUMMARY OF FUNCTIONS

orHathematical Functions

asuUM(range)

aAvE (range)

aABs (1)

arOUND (2 ,places)

ABINT (M)

e

Py

AND

e50RT ()

8xE19)

Returns the sum of a group of numbers
specified in the range

e.g BSUMAL. . &25)

Feturns the sverage of a group of numnbers
(including == 0s)

©.g @AvGnl. . 21)

Feturns Lhe absolute value cf a number
or a single cell

©.q OAB5S(ED)

rounds the valus to the number of
places specified

2.qg @ROUND (P.129,3)

Remnves the dscimal pertion of the
numbar

e.g if cell Bl contains 1.2345 then
@INT(RL) returns 1

Feturns a random number between O 201
and does not use an argument

Dizplays the square root of a number
e.q @HORT (%)



“B) Statistical Functions

@COUNT (range)

@STD (range)

EMIN(range)

@MAX (range)

Counts how many non-blank cells there
are in a rangerofcells

e.g GCOUNT (A1, .AL0) will return 10 if
all these cells are filled b
Returns the standard deviation of a
range aof numbers

e.q @GTD(Z1..7228)

Returns the smallest number within al
range of cells

Retuwrns. the greatest number in a
ceries of -numbers

2.0 @MAX (AL..AZ0)

C) Trigonometric Funchions

QCOS (%)

AEIN ()

ETAN (32

Returns the consine in Radians
e.g GCOS(ED)

Calculates the sine of =%

e.g SINBI)

Returns the tangent as an angle

in Radians

e.q @TANCE)
D) Logical Functions
The logical functions are used to make decisions within the
worksheet. The IF function allows you to use a number of logical
operators for making decisions.

Il Il

AN AN

v

ENOTR
£ ANDE
HORIE

QIF(Condition,True,false)

Equal

Less than
LLess than or
Greater than
Greater than
Not equal
Not

And

Or

equal

or equal

I1f the value of condition is trua
the first argument is selected
otherwise the second argument is
selacted



Example:
@IF (B4< »C4,AL ,AZ) if B4’'s content do not equal C4°s
' content display the contents of Al
else display contents of A2

@IF (B4>1£ANDECA 1,0 ,N2)  Using the £ANDE operator

@IF {RA4LURETA>1 ,A1,AZ) Using £0RE operator

1.4) FORMATTING THE WORESHEET i

Earlier we used the /FS command to save a worksheest, Now we do the
samz using another method: eebieg '

- typing /(slash) always brin957 up the main menu with follawing
options:

WORKSHEET Range Copy Hove File Frint Graph Data CGuit
Global,Insert,DeletE,Column—width,Erase,Titles,window,status

~Fress the right—arrow key until the FILE option is highlighted,
pressing [retuwrnl will choose this option and the menu changes to:

RETRIEVE Save Combine Xtract Erase List Import Directory
Erase the waorksheet and read a vicrksheelt file
vhere the second line is the explanation of highlighted option

—~Now to choose SAVE opltion press right-arrow key once and then press
[returnl, 1-=2-3 the will ask: : e Th s iy

Enter save file name:
Alcso. any existing file names are displayed helow this prompt.

So as you see there are two methods of working with commands either
you type / and then the first letter of subsequant commands or type /
and then choose options using arrow keys.

When using commands remamber the following points:

A A command always begins with a / (slash)

" RB) Commands do not appear in cells

C) The pointer at top-right of screen changes to MENU when you are in
commnand moda.

D) Commands are arranged hierarchically in menus

E) To go back one stap we can use ESCape key

\.

©



* formatting columns

There are several ways to format a column,the simplest is to define a

new width for the column ta da sa:

pPosition the pointer in the column you want to formalt
type the command /uC 5
at this point 1-2-3 will displays:
Enter column width(1..240):%9
Now you can type in the new column width,say
Or just press the right—arrow key until the column is
wishe.
The other option in /WC menu is Reset,
column—width will be reset to initial width.

20 [enterl
as wide as you

if you use this option the

vle can also format the way that labeéls or numnhers will appear‘ in a
column, labels in any cell can be 1eft—ju5tified,rightﬂjusti{ied or
centered: g R

Type in the command /&L

gelect an option from the menu:lefl, Right,

Specify the range

Centered

There are several options to change the format of a number,for ex=

ample to use the currency formats:
Select the /RF
Move the painter to Currency aoption and

1-2-3 will ask:Enter number of decimal places(O..lﬁ):Q
places

i)

[enterl

Now you can change the number of decimal
then 1-2-3 will ask:Enter range ta format:XX..XX
Specify the range of numbers to be formatted

¥ Formatting entire wor ksheet

singlea columns you can

In férmatting the entire wor ksheet as with
isplays,and the

format column widths,label justification and numbrzr  d
format chasen will apply to all of the woarksheet

* Creating fived titles

With large worksheets when you move arouncd it becomas difficult to
read the screen because titles as well as data cells move aoff the
screen. To get over this problem you can use the: TITLES command:
- =Type in the command /WT
—1-2-3 will display four options
Horizontal Vertical Both Clear
The cell pointer must be just below and right of the row and coluwnn
that you want to keep on the screen as yvour titles,now choose one of
the first three options.lnce you are finished with Lhe use of the
specified option entering JUT and then choosing Clear option will get

you out of the title mode.
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¥ Windows

Another way to format the screen is to split it into two separatc
screens. In  this case you can either split the scre=en horizontally or
vaertically.for this purpose:

—move the cell pointer where you want to split the screen

—type in /WW (Mor ksheet /ZWindow)
—select an option (Horizontal or Vertical) and [enter]l

—Pressing F6 will change the active window

1.5) Ranges

¥ Definition

S

tle have already used ranges,a range is simply a rectangular collec
tion of cells.The smallest possible range is a single cell, and the

largest possible range is the entire worksheet.

¥ Ranages in formulas % camnands

To have a better understanding of using ranges in formulas and com

mands consider the following example:
3
—Enter ten numbers in the cells Al to ALO
—Paosition cell pointer in cell A12 and type first part of a sum for

mula i.e @SUM(

~Now press up—arrow key until cell pointer is in Al, the formula no-

looks like
asur (Nl
the period key and then press the down—arrow key 9 times, at

-Fress
range is highlighted «

this pqint you can see that the specified
screen and the formula looks like

@SUMAL. .ALO
—Now close the parentheses and press the RETURN key

The above is one way of entering rangess into a formula, you could

have typed the formula directly as well.

position the cell pbinter i
nat—Fixed try to format the
i

To practice use of ranues in conmands,
cell A1 and using the command Range—Fori
cells in the range Al to A10 using the “drawing’” of the range as

the above example (select 2 decimal places for the format)

NOTE:
The Escape key always cancels a range and gets you back to ti :

original cell soO if ,at any time, you have nroblems with a range use

Escape key.

11



* Naming ranges

-

in this section we ljparn to give a

Now you are familiar with rang2s,
that we

range a specified name instead of pointing to it every time
need to work with it.

—-First place the cell pointer in cell Al (with the sam= pumbhers in
cells Al through A10)
—gelect /RNMC (Range Name Create ), 1-2-5 will asks
: Enter name:

just type TEST1 :
—Now 1-2-3 will ask you to specify a range , press the Ened key fol-
l1owed by down—arrow key. this will draw the range down to cell A10
—Press the RETURN key .

—-Position cell pointer in cell Bll-and type the foarmula

@AVG (TEST1)
and notice the result.

A ‘range name can be up to 15 characters long and should not contain
any special characters I
You can "undo" ranges in two ways, to delete one range nane use ;
/RND (Range Name Delete) |
to delete all range names in a worksheet use ; L
/RNR (Range Name Reset) : A

oo i it

Now do an exercise with deleting the range name TEST1

1.46) Capying

¥ Copying data

In this part we do an ‘exercise to familiars with the copying option
—Gtart with a blank worksheet and enter in cell ¢S a zero
—choose /C (COFY) option at this point 1-2-3 will ask:

Enter range to copy FROM: wuw-

—since your cell pointer is in cell c5 accept the default and enter
~then 1-2-3 will ask: :

Enter the range to copy T B R

—-Now press the right—arraw key 3 times expanding the cell pointef' to
cell FS and hit return key.

to the range c8..F18

—Now follow the same procedure to copy from G5
tor is moved to cell C8

(in this case keep in mind that after the poin
you must use the pointer key to anchor the range in CH)

Alsa instead of using the arraov lkeys you can directly enter the
desired range from the keyboard,juat type the ranga and hit return

12



Copying labels is the same as Mumbers.S5im

ter to the cell you want to copy, select
the FROM and TO copy ranges.

—Position the cell pointer in cell C3 and
the character ’‘=' throughout the cell ),

this cell in the range D3..G3 and also in

¥ Copving formulas

Before we start with our exercise of
worksheet you have been working on by ent
shown below:

A B (S D
1
2 Qtri Qtr2
3 =======:=======::
4 Cash Receipts
S Sales 0] (@)
&
7 Cash Disbursements
2] ST%B 0 (0]
9 Acct¥legal O - O
10 Advertising
11 Rent
12 Inventory
1= Office Egquip
14 Utilities
15 Fostage
16 Shipping Mtrls
17/ Misc
18 Taxzes
lq ik :::::::::::::::::::::
20 CASH FLOW

Now to get the total of the four guarters

the cell pointer in cell G3 and enter:
@sUM(CS. .F3)
Next select /C, the control panel asks:

Enter range to copy FROM: G5. .65
Hit return to accept the choice,
Enter range to Copy TO:GS

Fress the down arrow position

G7 ,press the period key
G18 and hit RETURM.

key to
()Y

1865

this

ply position the cell poin-
the /C Command, and define

enter \= (using \ copies
Now use /C Command to copy
the range C1%9..6G1%9

section complete the

ering the relevant labels as

E F 5
Btr3 otra Total
(¢] (0]
(0] Q
1 qg) 0

in the TOTAL column, place

the next request is:

the cell ‘puinter in cel

then stretch the cell pointer to celly



To see the effect of copying use /WGFT (Woklsheet Global Format Text)
this command displays the actual farmulas rather then their value.

Enter the following formula in cell C20 and copy the formula to cells

D20 to G20.
+C5— (@5UM(C7..C18))

‘Save the worksheet with the name EXFPENSES.

1.7) Editing

At various stages of developing a worksheet and also when a worksheet
is completed you may need to change the contents of a cell or a range
of cells, 1-2-3 has provided many capabilities +for editing a
worksheet .- :

* Editing single cells

$ — -

If at any time you press the Edit key(F2), or if you type a mistake
into a cell 1-2-3 enters into the Edit mode, in this mode you may use
the follawing keys

Rackspace Moves baclt and erases a character
Del Erase character

Esc Erase the entire entry

Home Move curser Lo first character
End ; Move Curser to Last Character
Left—arraw Move left aone character .
Right-arrow Move right one character

If the entry is shart you can alternatively e type the whole of cell
content.

¥ Editing rows and columns

There are many features in 1-2-3 that allows one to edit a row or a
column, in this section we shall see two possibilities i.e Insertion
and Deletion.

First display the EXPENSES worksheet.

Suppose you want to add a row for printing costs above the postage
costs, to do so just place the cursor at the cell Fostage then:

—Select /WI (Worksheet Insert) )
—1-2-2 asks you if you wish to insert a columwn or a row, select row

LT

—Naw 1-2-3 asks:
‘Enter row insert range: ....

You could insert a few rows at one time for this exercise, howsever,

just hit Return
—Now you can add the "Printing" cost as well, notice that all other

formulas in the worksheet are modified accordingly.
After vyou have examined the worl:sheet you can use the /WD cammand to

delete the row which was inserted.

14



¥ Erasing ranges

Just as you could erase the whole of a worksheet, if you wish you can
erase parts of a worksheet using the command /RE (Range Erase) and
then specifying the range that vou wish to erase.

Erase the value region that you us=d  in  EXFPENSES and try the
worksheet with some new values

%* Moving parts of o ksheel

To move parts of the worksheest around all you need to do is to select
/M (Move) command then specitfy the range that you intend tao move and
also the destination that the range is to move to.Basically keep in
mind that thes Move procedure is the same as ‘copy’ only the initial
range will be removed or erased from the worksheet when you use

e

‘Mave’ Command.

¥ Status

1=2%3 has a built-in comnand’ that will display the status of wvarious

parameters of a wor ksheet.

Simply type in the /WS (Worksheet Status) and press RETURM. the cur—
rent status of the worksheet will be displayad on the screen.

1.8) Printing 3

To keep a permanant copy of your workshest you need to print  your
worksheet , to print your worksheet:

— eplect a workshest ( e.g EXFENSES) and load it using /FE
— select /F (Print) Command
- 1-2-3 response is:

Printer File

Selecting second choice (File) you can save the printout in a file
for later uss (You may want to use it in a text file)

Select the first choice (printer) which sends the output directly to
your printer, the menu which will appear looks like:

Range Line Page Options Clear Align Go Quit

- Gelect range and specify the range that is to be printed, as usual
you can do ¢o by drawing the range ( Using arrow—keys), or just enter
the range ( 2.9 AR EZ20)

You can also specity part of oc all of the worksheeat,
the specifi=zd range is mors than the width of your paper then
worksheet will be printed on several pages.

if the width of
the

N
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— Make sure that the printer is on-linz and select Go option.

‘The above procedure is the simplest form of printing a worksheet but

1-2-3 provides many options, some of which we shall examine

# Line: this option will have a line—fsad effect i.e advancing the
paper one line.

* Page: will have a form—feed effect

* Options: Choosing this ‘option’ will display the following menu:

Header Footer Margins Borders Set-up Page-length Other Quit

As can be seen there are many chnices to enhance your printout, for
instance, supposing you would like to print a ‘wide’ worksheet on one

page:

— choose set—up option, 1-2-3 will Trespond wilkh:

Enter Setup String:

- at this point you may enter any °‘ESCAFE SEDUENCE’ string which'will
be sent to youwr printer. For now enter /015 LRETURMNI T

- select margins option and for the right margin enter any value upto
240

The above sequence chooses the comprassed mode  on thie printer  and
with the margins setup you may print any worksheet upto 240 charac—
ters ‘wide’ ; :

% Clear: can be used to clear some or all of +the settings ( e.g
clearing the range)

# Align: is used to set the paper to thz= top of next page.

Exercise: . print the whole of EXFENSES worksheet with following
settings: /
+ Header: Cash Flow report XXX Company
+ Compressed

+ Margins: left=20, right=200

+ Page—Length = S50

14



2) 1-2-3F GRAFHICS

A= indicated before, you may use 1-2-3 commands  and  techniques to
display or print graphs of data of a worksh=et, Jjust keep in mind
+hat to bea able to display graphs on the screen you need ta have
either a color graphics display or a graphic adapter connected tao
your monochorome display.

2.1) Creation

* defining data

In any graph you must specify X and Y axis parameters, in 1-2-3 vyou

may specify one range for X—anis and up to 6 ranges for Y—-anis.

All of the commands for BRAPHICS capabilities can be accessed by
choosing /G (Graph) option from the main menu.

Load EXPENSES worlksheet.
— Gelect /6 command, the following menu will bea:

Ve S O SRR ORI 1) S IF Reset View Save Options Name Quit
— Select Type and notice the next menu: "
Line Bar XY Stacked-bar Fie

— Choose EAR type for this example
— Next select X, 1-2-3 will respond:

Enter X axis range: .....-
— Enter C2..G62 ab the range ¢ the range should include Btril to QGtr

arnd Total)
— How choose A option and for the ranyge enter G20 G20

— At this point select View option and the bar chart will be dis
played on the screen. Pressing any key will get you back to Grapn
m=nu.

¥ _naming

We can create many graphs in pach workshzst so the capability to aiv
each graph a name is provided and you may view or edit any of these.

— Gelect Mame from the graph menu, 1-2-3 displays:
Use Create Delete Reset i

—_—

- Select Create , 1-2-3 responds
Enter graph nape:

17



'~ Enter EXPENSEQ, you have “just given yowr 0r

aph and the settings A

name but remember that you must save the worksheet before you EFgaite k=

2-3% to save the contents and specification of your agraph.

The other options in Name2 menu ares

that have been

+ Use : Choosing this option VIS C AR el r A n e
the

created before and then whichever vyou select will be

currsnt graph.

+ Delete: Selecting this option enables you to delete
graphs

+ Reset : Will delete ALL graphs

ONE  of the

* Formatting‘

To give our graph the desired format select ‘Options’ from the graph

menu, the next menu will bhe

Legend Format Titles Grid Scale Color R Data—lLabels Quit

- First select legend, 1-2-3 displays
G D [ D SN [

- Select A and for legend enter:Cash Y
- Then select Titles, 1-2-3% displays

First.'Secund X—axis Y—axis

As can be seen you may have up to two lines of titles on top aof the

graph and also you can specify titles for ¥ and Y axis, Now
- Select First and enter: Cash Flow simnple graph

—.Agaih select Titles and then X-axis andienten: LS8z

—and finally for Y—azis enter: Cash Flow

Go back to the graph menu and select view tno see the changes in the

graph.

- Meut make the following selections:
Uption,Scale,Y—scale,FDrmat,Currency 2 decimal places)

the above procedure will change the Y—axis scaling to $ format.



padesion o

# Saving

‘In order to be able to print the created graph, we must  first
the created graph, all graphs will be saved with PIC extensiaon:

— Select Save from the graph menu, 1-2-3 will ask:
Enter graph file name: c: \lotus\*.pic

- Simply enter
graph is, now, saved for later use.

Evercise: Create a graph with following specification

- e

Type: Staclked-Bar
X S (B (512
2 3 (B8 o8k
R : S1o.0. G110
(¥ T EROSNGZ0
Options
Legend
A aSale
B :Adver
C :Cash &
Title ;
First : Sale, Advertisinyg, Cash XXX Company

Y—axis: Qrts/Total 1987

Y—axis: Costs % Flow
Grid

Horizontal

after creating your graph nama it EXPENSE1l and save it.

2.2) Printing

Lefore we start to discuss the Printgraph option we shall say

words about 1—-2-3 ACCESS SYSTEM.
From DOS prompt enter:

LOTUS CRETURNI
The Access system menu appears: :

a

1-2-3 Printgraph Translate Install View Exit

1-2-3: This option will simply cstart =2 SinronEan

Translate: This option allows you to

format to be used in other packages ( such
and visa versa.

LY

as dRase I11)

185

a

translate files fram

Save

you file name ( in this case enter EXPENSEO),  the

1-2-3



Install: Using this option you specify the equipment and peripherals
that you intend to use

()L Sl

View: Contains a selection of topics about lotus 1-2-3 sample exer—

cises and worksheets are included

¥ Printgraph

When you select this option, the following menu will be displayed

Image—Select Settings Go Align Page Exit

Also the current settings of the program will be displayed on the
screen. f

- Choose Image-Select and when the hames of PIC or imange files appear
select EXPENSEL and hit RETURM

- Salect Settings, 1-2-3 displayes
Image Hardware Action Save Reset Quit
- Belecting Image we can set the following:

Size : Half =
Font ' ‘
3 Uissusiail ( font is used for first line of titles)
s SEiEl pEl ( used for the rest aof graph)
there are nther types of fonts available.
Since most printers use black ribbon we shall not use color,
however if you do have a color printer you may assign one
color to each of the lines. :

1
5

- Hardware option allows you to specify the following:

Graphs-Directory: specify in which directory the PIC files
are located
Fonts—-Directory : specify where the font files are located

Interface : defines the printer interface which may be
i parallel,Serial or a vremote device
selects the printer type

Frinter v
allows the length and width of the paper to

Size-Paper

be set.
-Save option saves the settings, so if you exit the menu  without
using this option first, all changes will ba ignored next time that
you use Printgraph.

Once you have specified the settings, select Go +rrom the main  menu

and the printing of your graph will start.
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3) DATARASE

S3. 1)Database management

¥ Definition

A database is a collection of related data or information.
A 1—-2-3 database is a worksheet conaining columns and rows of related

information in a particualar way.

Database managzment is the way in which you manuplate
the data, For instance if you add new information to a database you

are managing 3t.

or work

When you manage a database you worl with records and feilds.
record and each

)

Each row in a 1-2-3 warksheet represerts a

represents a +ield.

e

# Creation

Cre=ating a database is basically the

with

column

same as creating a worksheet,

only we have to make sure that esach column h

has a name.

Start with a blank worlksheest and create

specification:

Field Name Field Width
Emploveeit &7

Hired 10

Fname 15

Lname 14

Address 20

City 15

County ' 115

Job 185

Salary 10

a

Enter  Emploe=2# in cell Al, Hired in cell &

the width of =sach colunn as above, set

the

as a name

i.e. each

field

with following

1 and so on, then
Hired field to

format of

date (DD,HMM,YY) , the rest of fields general format.
Now vou can enter the following data in to the worksheet.
(us= the Gdate (YY,MM,DD) function for Hired Colunn.)

Eaploz=? Hired First tame Last name fddress

1001 12-0ct-75 Reza Rezai 114, ol road
1089 29-Hay-77 Waryaa fihmadi 118, Hzrges road
1120 19-Aug-77 Taghi Rezai 96, (as road
1218 01-Jan-79 Reza Sahet 95 Shotoufeh st

1314 08-Har-73 Javad Karini nashhadi 43, Sonbol rd

2

-

City
Tatran
Karaj
Mazhhad
Razht
Saszndaj

county
Tehran
Tehran
Khorasan
filan
Kordestan

joh -
Hechanic
Secretary
Driver
Hechanic
Secretary

format

Salary
&C
SR 4

b4

bl




To Searchié‘databaSe we must 'specify the vemarch” rannges  for

i
{
i

000,
000!
moo:
)00
000,

|
|
=
i

~

Wa can , naw, discuss twa tasks of database management , these are
s :

To use the sorting function of 1-2-3:
= First select /DS (Data Sort) and notice the menu:

Data—Range Frimary—key Secondary—key Reset Go DQuit

To =tart the sorting procedure, we must tell 1-2-3% the range aof data
that we wish to sort, this usually covers the whole of database, un—
less for some reason  you would want to sort just part of the
datszbase, so select Data—-Range -and_when you are asked to enter the
data-range, type A2..16 ( we should take care not to include the
field names). R 4

-Naxt you have to decide on which field to sort your data, suppose we
want to sort on LNAME so select Primary—key from the sort menu and
then select D1 as the key—field. packe

- s=lct Go and records will be sorted on last name.

Somatimes, with large databases, we are required to have a sort—
within-sort, for instance in cur database we may have records af many
persons with last name of ‘REZAL® and we would like to sorptethese
names on first name as well therefore: :

—s=lect Secondary-key from the sort menu and enter field C as the
secondary—key field.

= Eelgcting Go again will put the two persons with last name of REZAL
in prper order.

3.3) Searching

P25
th= search commands are displayed in Guary menu and to select this we

enter /DB ( Data Quary) and the menu looks like:
Iinput Criterion output Find Extract Unique Delete Reset Duit
Input Range: is normally the entire database

Criterion Range: is the field names and the values to search for.
Quiput Ranges is specified if wa wishetpicreataesangy database from

' th= selections made by a search, and it is used only if we specify

th= Extract or Unigue pptions. : ;
Using the file Karmand, we set up these ranges,to create a criterion
range first make sure that your are in ready maode
- lise /C (copy) command and copy cells Al..I1 to A10..110
—tiow specify the search criterion, do sa by typing the value you wish
to~ search for uder the field name in criterion range, p.g. enter Teh-
ran under city in cell Fil.
— Now select /DR and specify

Input range :Al. . 16

(i)
A Al



Criterion range:Alo..I11 :
— select Find and 1-2-3 displays the first record that matches Sthe
search' criterion, using arrow keys you can move up and down to th
other records that m=zet the search criterion ( if there are no maore

records 1-2-3 will c=beep!)
Do an exercise by specifying a name under LNAME and using /DSF.

We may wish to "EXTRACT® records instead of finding them, in which
case an output range must be specified as well.

— To create an output range use /C to copy field names to AL5..115
—this time specify Mechanic under Job in the criterion range an-
select Extract, 1-2-3 will copy all the records that match th
criterion into the output range.

We may alsa search for records that meet two types of criteria, fc
example we may be looking for persons that live in Tehran AND thie
i obERiS mechanic, in this case all we need to do is to specify both
search criteria in our criterion range, on the other hand we may ©
looking for records of persons who live, say, in Karaj OR Tehran , <
we specify both of these unde City field name in the criterion range.

Exercise: search for persons whose jobs are either Driver c

Secretary ™
search for a person whose last nam2 is Rezai and lives in

mashhad

We can use a range of values as search specification, suppose we arc

searching for all parsans whose employeef is greater than 1100 au

less than 1200 then in criterion range under Employeef we would. ente
+AZ2>=1100 £ANDE AZ2{=1200

One other option is searching with Global or Wild characters, thst
are:

Wild Character Mleaning
? Matches any character e.g if you put “7nd
the match can be and,bnd,.a.e.a-
* Matches any group of chacracters e.g am
matches any string starting with an a’
2l this is a NOT match character e.g ““Tehran

will match anything but Tehran.

rd
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4) 1-2-3 MACROS

4.1) SIMPLE MACROS

One other useful capability of 1-2-3 is that it allows you ta
put a collection of commands and inputs in one or more cells and then
execute them automatically by just pressing two keys, for instance,
suppose that in a worksheet you want to set the column width to 3,
normally you would enter the following sequence of characters: /WGC3
and then press the return key, in a macro the same commands look
like: ' ‘

*/WEC3™ ;
and these commands can be placed into any worksheet cell. y
the tilde ( ™~ ) character in a macro acts as pressing a return key.

P

‘creating a sample macro can be as follows:

- Type '/WGC3™ into any cell say cell B4
- Give the macro a name using /RMC ( Range, Mame, Create) and when 1-

2-3 asks for a name enter \A. :
( all macro nanes must start witiji a \ and after that onz2 letter of

alphabet)

~ For the range enter

this case cell B4,

Now to execute the macro just press and hold the Alt key and then

press key A.

* Keystrokes

the cell in which you have placed the macro in

“3

Some of tﬁe keystrokes are represented by macro symbols, the follow-
ing table lists some of the macro symbols.

Mac?d Symbol Meaning
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{down down one cell
{upl. up one cell
{left? left one cell
{right> right one cell
{home Home cell

(end? end key

{pgupl page up

{pgdn’ page down
{bigleft? left one screen
{bigright?’ right one screen
{edit? edit mode
{namel display names
{absk ARS key

{goto?’ qoto

{windaow} Windoaow

{query’r Query



{table’ Tablea

CONT. -« .
{calc? CALE key
Laraphi agraph
{esc) or {escape’y Escape
f{bs> or {backspacel Rackspace
{deletelor {dell delete used in edit mode
v to have tilde appear as ¥
£43 and {37 to have braces as { and 2

To specify more than one repetetive use of the same key, .we may in—
clude a repetition factor wilhin the braces, for example: i

{right 43 moves cell pointer 4 cells to the right
{del 4% deletes last 4 characters in edit mode

Exapmle: Write a macro to do the following:

move the cell pointer to cell ALO

enter 1 then move right and enter 2

move down one cell and enter 3

move left and enter 4

move down one cell and enter:Job done
after writing the macro name it \b nad execute -it.

* Debugging -

Mow at the end of your macro add the comnand {G0TO>1A™.

to do so use the normal editing procedure=, after adding the camman
exocute the macro again, you should get an error massage from 1-2-3
if you had a large mazi"o finding the error might be very difficult so
1-2-3 provides a dabugging facility, to cee the effect press STEF ke
(STER~ key - is ©Ghift-F2), v and then r execute the macro, to.procee
through the' macro press any key to execute the macro one SieEm Qs @
time, keep pressing any key to proceed to next step.

when you get to the part thatsiigste g aiiSe Bra s massag=, press ESC ke
correct the error and execute your macro again.

Now do another example, this time writing an interactive macrt
before doing s we see one 0f the advanced macro commands:
if you enter {73 followed by a tilde(™) anywhere in your macro, when
the macro execution g=ts to this point it waits for you tao type some—
thing and press RETURM, and then it continues with the processing
Now write a macro to do the faollowing:

move the cell pointer to cell ARL

wait for the user to input a number

move the cwell pointer to cell ARZ ;

wait for user to input another number

move down one cell

add the two values

moves left one cell

&J
cn



and says "adding—>"
4.72) Programming

In a macro we may use the standard 1-2-3 formulas, functions, cOn=
mands from 1-2-3 menus, and also the macro keystrokes, on top of
these 1-2-3 provides a number of Advanced Macro commands that can be
used to write programs in your 1-2-3 worlksheet, som=2 of these com—
mands are listed below: : :

COMMAND DESCRIPTION
(HEEES Sounds the bell
{INDICATE?Z changes the indicator in the
upper right caorner
{WINDOWSOFFZ Suppresses redrading the display
5 during macrao execubion
{WINDOWSOMS "7 -Restores screen rzdrawing
{73 : Halts macro ex=scution for
Ak keyboard entry
{GETY Halts macro execution and stores
fron T a single character in a specified
cell.
{GETLARBELY sam2 as (GETY but stores charac
ters as a lahel
{GETNUMBERZ Same as <GETILARELY but stores
what you type as a number.
{BRANCH?Z Continues executing macro in a
' different cell
{DISFATCHY Branches indirectly to a cell
T (T R Repeatedly enscutes the maoro
) subroutine.
{FOREREAE} Breaks oubt aof a {FORZ
{IFD : Conditionally executes a cammancd
{OUIT? Terminales macro execution
{RETURMY . Subroutinge return
{routine—-nameal Calls a subroutine
{BRLANED Brases a el sange
{CONTENTS? places contents of a cell into
anaother cell
{LETY Stores a label or anumber in
a cell.
{PUTZ> Stores a number or a label in

a specified ce2ll of a range

{OPENZ opens a file for input or output
{READZ reads characters from a file
{WRITS copies characters to a file
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Format of writing an advanced macro 1s as

THEYWORDY |
or {KEYWORD argl,argi....- argn

Examples:
(LET B10,96.53
LU INDOWSOFFY
(IF al1?241003 (QUITS

i

follows:



