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1.
INTRODUCTION

SIGMA (Generalized Information System) is a system for information handling,
which provides the user with the following capabilities:

· Batch and interative data entry

· Selection of information through key-words and pre-defined coditions
· Report generation defined by the user
· Storage of data in more than one data base so that hyerarchical structures'

can be processed.

SIGMA was developed by the Systems Division of Promon Engenharia S.A. to assist
Project Management in:

• Project Control
· Resources Control
· Development of Interim-Systems
· Budgeti ng
· Information Control

2.
SYSTEM VESCRIPTION

SIGMA is a system composed of a set of programs operating on a predefined data
base structure under IMAGE. The information stored in the data bas2s is defined
according to the user's application and it can be selected and editeo in a
report form by means of an oriented language.

In this section we will show:

· Data Base Structure
• Reports Available
· Additional Resources

2. 1
Data Base Structure

2.1.1
Structure Overview

In the structure handled by SIGMA, the information can be grouped in more than
one Data Base.

The data bases can be interconnected to form a hyerarchical structure.

To illustrate SIGMA structure, consider the following example:

We are controlling a set of information about equipments specified in a project.
This control begins with the specification of equipment by the engineering
department up to its purchase by the purchasing department. Control is executed
through four documents:
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· Equipment List
• Requisition
• Inqui ry
· Purchase Order

To each document there is associated a set of information as follows:

Equipment List

Code
Descripti on
Cost
Scheduled delivery date
Importation flag

(Tag Number)
(Techni ca1 Characteri s ti cs)

J .. Requisition code I ~ LINK INFORMATION

Requi s i ti on

Code
Scheduled issue date
Issue date
Date received by purchasing
Note

I·· Purchase order code + LINK INFORMATION
I •• In ui ry code

Inqui ry

Code
Scheduled issue date
Issue date
Supp1ier 1

2
3

.• Note

Purchase Order

Code
Supplier
Issue date
Order value
Note
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To each document there corresponds an IMAGE DATA BASE t which are linked each
other as shown in the picture below.

VBEQ

TAG
NUMBER

REQUISITION
COVE

RELATEV
INfORMATION

REQUISITION PURCHASE
COVE ORVER

COVE
INQUIRY
COVE

RELATEV
INFORMATION

VBIN

PURCHASE
ORVER
COVE

RELATEV
INFORMATION

INQUIRY
COVE

RELATEV
INFORMATION

· VBEQ - Equ1..pmen:t da.ta. baoe

• VBREQ - Requihition da.ta. ba6e

VBPO - PWtchaoe oJtdeJL da.ta. baoe

· VBIN - Inquiny da.ta. baoe



This data stored have the following hyerarchy:

. PWtC.hM e. Oftde.Jt

Pn

E1

. Equipment

r---~_--.E 6
.----.:.__..::;E5

r---"--_.......E4
r-=---_....:iE3

~L.......-- .....E2

• Re.qui.6i:ti..on

.----.:.__....,RV
RC-.;......-....,

----:=---_--.RB
RA

11

• Inqubty
;...-....--....,
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2.1.2
Data Base Structure

SIGMA data bases have their own structure and they are dimensioned according
to user's requirement.

There is no 1 i mi ta ti on to the number of IMAGE data bases used in the
applications of SIGMA, this being ind.icated by the nature and complexity of
the infonmation under control.

In the definition of the SIGMA data structure, we shall use the following
concepts:

· ITEM (CODE)
· DATUM(MNEMONIC)
· INFORMATION UNIT

· KEY WORD

· ITEM

Is a set of information identified by a CODE. The SIGMA data base is
constituted by the set of all ITEMS.

· DATUM

Is an information identified by a mnemonic and associated to an ITEM.
The ITEM is constituted by a set of DATA.

· INFORMATION UNIT

Is the triple:
CODE (of the ITEM)
MNEMONIC (of the DATUM)
DATUM

KEY WORD

Is the double MNEMONIC + DATUM especially chosen by the retrieval of ITEMS.

In the next figure we have a graphic representation of these concepts.
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ITEM 1

Mnemonic 2

Mnemonic m

Mnemo.u.c 2

Mnemonic m

Mnemo.u.c. m

Mnemonic. 1

Mnemonic.

MnemorUc. 1

Mnemonic 2
I

•
: K!fJ!!J.E"-E :

ITEM 2

ITEM n

COVE n

COVE 1

-- - - - - - - . -- I

•,
I
I,

.- - - - - . - ...
I

: In 6oJr.ma.ti.on I
I UrU.,t .
, I

SIGMA
VATA BASE

NOTES: 1.
2.
3.
4.

~ mea.n6 "il. 1..6 comp0-6 ed 06"
- mean6 "il. 1..6 a.6-6oci..a.ted ~o"

n = numbvz. 06 ITEMS; m = numbeJt 06 mnemo.u.C6
The UNI T 1NFORMATION i.A c.omp0-6 ed 06

I COVE -i H MNEMONIC f IVATA -if I
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In the next figure we have an example of the data base DBEQ, which contains the
EQUIPMENT LIST.

ITEM 010 - B - 006A

18000

QUENCH 01 L DUMP

ETHANE PREHEATER

08/11/78

90000

7500

04/05/78

05/02/78

PHOSPHATE IN]. DUMP

011-P-013

011-B-002A

011-B-002A

010-B-006A

011-P-013

VBEQ
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SIGMA uses IMAGE's data bases with a structure as is shown in figure below:

M::OD Ml'fEM r-:NREF ~~r

DTEXTO~
'7

I
I D?TNV

The detail data sets have the following characteristics:

· Code data set (DCOD)
In this detail data set are stored the CODES of the ITEMS. The elements of the
data set are:

the code (COD)
the atualization flag (FLAG)
the internal number of the item generated by the system (NITEM)

· Text data set (DTEXTO)
In this detail data set are stored the information unities. The elements of
the data set are:

the number of the item (NITEM)
the mnemonic of the DATUM
the DATUM

· Inverted search data set (DPINV)
In this detail data set are stored the association: number of item (NITEM) ­
number of keyword (NREF).

· Keyword data set (DREF)
In this detail data set are stored the keywords. The elements of data set are:

Keyword (REF)
Number associated to keyword (NREF)

This structure is handled by 10 programs, seven in SPL and three in FORTRAN.
The programs are funcionally distributed as follows:

· SIGMA01 DATA ENTRY
SIGMA02~

· SIGMA03~ REPORT SELECTION
SIGMA04~

· SIGMA05 REPORT EDITING
· SIGMA06 REPORT DEFINITION
· SIGMA07
SIGMA08~ AUXILIARY PROGRAMS
SIGMAO~/
SI G1AlOB -f{) 9•10



2. 1. 3
Data Base Linkage

SIGMA data bases are independent among themselves regarding creation
and updating.

In the process of information retrieval however, it is possible to agree with
various data bases, since there are linkage elements among the data bases.

A linkage element between two data bases is a data element common to two data
bases. In one of them it is necessarily a code.

The figure below shows the linkages among data bases DBEQ, DBREQ, DBIN, DBPO.

VBEQ

TAG
NUMBER

REQUISI TI ON
CODE

INFORMATION

REQUISITION PURCHASE
CODE ORVER

COVE

PURCHASE
ORDER INFORMATION
COVE

INQUIRY
COVE

,

INQUIRY
COVE
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2.2
Data Base Handling

2.2. 1
Data Base Updating

Data base updating is performed through four commands:

· ADD
• REPLACE

• DELETE

• EQUI VALENCE

• AVV

A c.ode1 [/c.ode2J,mnemonic., "data"

A 011 - 8 - 011A,CST,"4000"

A 011 - 8 - 011A/Oll - B - 011A,ESV, "01/06/78"

• REPLACE

R c.ode1 [/c.ode2] , mnemonic., "data"

ROll - f - 012,CST,"700000"

ROll - F - 012/011 - f - 013, ESV, "06/03/78"

• VELETE

V 011 - B - 002A

V 011 - B - 002A/Ol1 - B - 002B

V 011 - B - 002A/CST

V 011 - 8 - 002A/Ol1 - B - 0028,CST

For batch processes~ it is possible to update the data base through records, with
pre-defined lay-outs. The next figure shows this alternative.
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2.2.2
Information Retrieval

We have three types of information retrieval:

· Through the CODE

· Through the KEY WORDS

· From the ITEMS which were updated

Retrieval through CODE:
Retrieval through the CODE is executed by the command:

L code1 ~code21,[ml'lemoMcJJ

=>L 011- 6 -002A,DES
* 011- B -002A

DES QUENCH OIL PUMF
=>L 011- B -002A
* 011- B -002A

CS'I 90000
DES QUENCH OIL PUMF

.'ESD 02/05/,8
REO PR-011-31-001
TI p lloriP

=>L 011- B -002A/011­
* 011- E -002A

DES OU£~CH OIL PU~P

* 011- B -0028
DES CUE~CH OIL PU~f

-002B,D£S
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In this type of retrieval we have:

all information must be in the same DATA BASE
the retrieved information can only be edited in a standard form

Retrieval through KEYWORDS

The KEY WORDS can be combined through Boolean operators (OR,ANO,NOT) making
logical expressions which will be used in the selection of a sub set of ITEMS.

Example

LOGICAL EXPRESSION

The retrieved ITEMS can be edited by a user pre-defined report.
Retrieval through ITEMS

The third type of retrieval is that where only the ITEMS which were updated
in a gi yen peri od are retri eved.

We will see in more detail these two last types of retrieval in the next
section.

2.3
Reports

The printing of reports requires three phases or steps:

· Defini tion

· Selection

· Edition

2.3 . 1
Report Definition

The reports are defined through an oriented language:

The following elements are supplied in the definition of a report:

· Report title
· Selection specification
· Heading specification
· Column specification
· Sort specification

In the next figure we show the definition of three reports.



· REPORT 1

The characteristics are:

· All information is in the same data base
· ALL ITEMS are selected

1 BEGIN "REP1",
2 FLAG'=" ~,

3 cc SELfCTION SPECIFICATION ~>

4 A.="$$SIAlL rQUIPMENTS",
5 cc HEAOLINE SPECIFICATION»
6 CA8EC.= R EQUIPMENT LIST REPORT",
7 CAA f. C1:1 II PRO .7 EeTC 0 DEI PSOl " ,
8 CASf.er: • REPORT CODEt RFP1",
9 ~< COLUMN SPECIFICATION»

10 eOLUNAa=cOD," EQUIPMENT COOE",14,
1t COLUNA'~DF.3,"EQUIPMENT DESCRIPTIO~"135,

la COLUNAI=ESD,"SC~EOULEOOELIVERV",q,

13 COLUNAlcTIP,"IMP",3,
1~ COLUNA'=CST,· CQST",10,(M),
15 cc SORT SPECIFICATION ~>

16 SCO~TROLEI=COO,(1,4),AJ

11 ~CO~T~OLEI=COO,(7,3),A,

18 SCONTROLEa=cOO,(5,2),A,
tq SCONTROLEI;COD,Ctl,4),A,
20 END.

· REPORT 2

In this report we have:
The information is in three data bases

· Only the imported equipments (A:=TIP:IMP) are selected.

I BEGIN -A[P2 W,

Z "LAG'.- ",
J cc SELEtTIO~ SPEC!FIC4TJON .~

4 A,.WTIP.I~P·,

§ cc H'AOLINE SPECIFtCATION ~>

, CAREC •• - RfQUrSITION REPORT. ONLY THE !QUIPMENTI TO 8E IMPORTEO',
T CA8[el~ W PROJECT CODE' P501-,
8 CAREC'. • R!PO~T COO~. RIPZ-,
• cc COLUMN SPEel'ICATtON.~
10 COLU~l,.REQ,· REQUISITION CeD£",IJ,
II COLUNA'.COD,· EQUIPMFNT CODE-,14,
12 COLUNA,aO!S,-EQUIPMENT DESCRIPTION-,IZ,
IJ COLUNA,aRsr,-scHEOULED ISSUE",q,
II COLUNA,aRID,- ISSUE DATE-,e,
19 COLUNA,.RRP,·RECIVEO PURCH,-,8,
,. cc 80AT SPECI'ICATION ~.

17 ICONTAOLE,.REQ,(I,IJ),I,A,
Ie SCONTROLE.aCOD,Cl,4),A,
I' ICO~TAOLE'.COO,CT,J),A,

20 SCONT AOLE'.COO,C5,2),A,
21 SCONTROL£'.COO,Cll,.),A,
Ii E:ND~
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. REPORT 3

In this report we have:

. The information in the three data ~ases

. Only the; terns that \>/ere updated in the last period (FLAG: :"*") are
se 1eeted.

NOTE: This period is defined by the user of the SYSTEM.

I BEGI~ 'AEP}',
l 'L. l :,.·.·,
J cc !£lECTIO~ ,PECJfJC1TtO~ ••
a .,.·,1J'&ll fCUIPUE~T!',

S cc ~~LCLt~f SP£CJ'tC&Tro~ ••
~ CIREC.- • PU~C~&SE OA~E~ REPORT.
, T 2b 'OhlY TWE ITE~S THAT ftA8 UPOATfO AFTE~ 10/0S/11',
a C1BEC •• • PAOJFCT COOEI '50t',
o C&A~CI. • REPOqT CODfl REP}',
10 CC CCLUw~ 5P!Cl'JC'TtO~ ••
st COLU~'I.POC,·PUACwI5' OAOE~ COOE',a,
s2 COLV~4,.AEQ,' RECuI'tTIn~ COOE',tl,
SJ COLU~'I.CC~,· EOVIP~fNT COOf',tO,
sa COLU~ll.~ES,·EcutP~ENT DfaC~IPTIO~',12r

SS CCLV~11·TIP,·Iug·,3,

16 co~u~al.C!T,·COST (S)',9,(~)f

.' COLU~&I'SUp,·SJPPLIER·,t4r
se cc S:;T 5P£CIFICATION ••
SO SCO~T;CLEI.PC~,(1,6"t,T,A,

20 JCO~TACLEI.;EO,(l,tl),t,T,Ar

21 SCO~TA:LEI·COO,(1,4'",

12 SCC~TAOL£'·COO,(7,]),A,

2J SCO~TQOLE'·C~O,(S,2"A'

24 SCO~TA~LE'.COO,(11,4),A,

25 TOTILl c C5T,
2' HiO.
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2.3.2
Se lecti on

SIGMA allows the following types of selections in the report edition:

· Through KEY WORDS (Logical expression)

· Through CONDITIONS

Only the ITElt1S that we updated in one period (FLAG:="*").

2.3.3
Edition

Edition is done in the final phase of the report issuing so that it is
possible to use the same selection to issue various types of teports.

SIGMA possesses the following capabilities for edition:

· classification of columns

· inhibition of columns
• totalization of columns
· generation of columns as linear combination of previous columns.

In the next figures we show three typical reports.

"AG
lllUflt'U8 sun MORAS

EO;; I ~ .. !. '.f ltCJT DEPn~T

p" ": Jf r. T CC':.fl P51)1
Ir·I)QT CIJ!)EI !IF"

•......................•........•...•.......•••••...•..•••....•.•.•......••
lOUIP"C"" (QuI""'t .. , OUCAIPTIO~ AC"[OUl2D II14P cCln

COOl Ot'-IVERY•......•....•...........................•.............•.•....•..•...•..•...
010- I -00.' P~(UPHAU lNJ!CTION pu'" llluns IMP 7,500

01 0- It -00'8 p"'08,,~nE INJlCTlON PUMP U/OI/18 I"" 7,SOO

011- B -OOl' QU!~C" 01'- PUMP 02/05/18 IMP '0,000

011- I -0028 QU[tocC.c 01'- PUM' 0ll0!/18 IMP '0,000

011- I -oUt QU[NCM OIL PUN' 02/05/78 1M' '0,000.
011- I -0020 Qut",C" OIL Puwp 02105/18 1M" '0,000

011- B -0048 NIOO~E OIL O~h.OF' I'u"P OJ/lon8 INP Z,OOO

011- I _OOIU 'U[L OIL 'UMI' 02105/11 IMP 1,000

011- I -Olla .. a-Hfa 'E[O PUMP Ol/UnO I'" 1,000

011- I -0 II A ~'''Hr4 HrD "UM' Ol/Unl '''I' 1,000

011- , -Oil HIG" I'R[S8U D [ SHAM au'!:- H[U!A U/OJ179 800,000
I

011- , -Ou Hl<;'" PA(SSUQ[ ,TU" aUPER H(lT[ll O'/OJ/1' 800,000

011- I' -Oil ('M''of '''[w[I£HA 0'/0417& 11,000

Oil- , -OIS' OI)£"C'" OIL COOLEA 01109l7a I"'P sa,ooo
011- " -OI~e CUE"C'" OIL COOLllI OJ/n/H I"" ,a,OOo

011- " -015C OU[-'C'" OIL COOLEA OJ/OQ/78 'MP 50,000

011- I' -OI~O our .. cl't OIL COOLEA OJ/n/u I"''' ,a,ooo

Dil- l' -OISt: OU[-.C .. OIL COOL£A OJ/0'/1I '104' ,a,ooo

011- " -01" gU["fC~ OIL COOLlA 01/09/71 IMP ,a,OOO

011- I' -0." 'un. OIL COOLfA 07/07118 I'" n,ooo

011- , -01.8 'U(L OIL COOLlA 01/01lU I'" n,oeo

011- " -oue -U(I. aJI. COOI.!1I 0"0"" ,.." n,ooo•..............................••.. .....................
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'''G21/!1fTIlQ'& 11.. '5b Horus
~~-.. !~I·:"·· :U ='1)1;' • C"L" THE EQUJP~ENTS TO BE IMPORTED
F"-;~ C' c-:n P5 J 1
IH I): ~ r . C':-:>F I D[P2

•.....•••..-..............•......•..•.....•.•.•.....••.••••.•••...•......•.•..•......••••
"[alfJaP 10" [QUl· .. (toll [QIJIP"[JilT DE8C R IPU.,,, SCHEDULED IAAIJ[ R[C[J VED

cODr coor: ISSUE OAH 'U~C..........................•..............•••.•...••..•..•••••..••..•.•..•...•.•.......•...•.
PA.OI0·}1-001 010· B • OOU PHOS,.UTE INJ£CTJON PU",p 01/01177 01/02111 01/0QI11

010- B .0OtlQ PHOSPHATE I ..JHUON PU",p oI/OJI11 01/02/11 01/04/71

PR.Oll·J\-OOl Otl· B -002' QU(~CH OJL PUMP 01/01l17 01/0'/11 01/05/17

011- B .00lB QUE,.CH OJL PUMP Oi/OUn 01/01117 01/05/71

011· B .OOle QUENCH OIL PUNIIt 01/02177 01/05117 01/0!/."

01 I- S .0020 QUENCH OIL 'UI4P Ol/OUn 01/05177 01/0517'

011· B -0049 MIDDLE OIL OR1w·O~' flU"" 01/0i111 01/05/71 01/05/17

Otl. • .oos_ 'un OIL 'U"" Ol/Ol/n Oi/U/n OiloSln

Otl- B -OlU NAPHT' HfO PUM' 01/01177 01/05171 01/05171

011- 8 .01IB NAP",,, HED PUMP 01/02111 01/0511' 01/05111

PP·Oll-lIZ·001 011· , .ou HIGH PP£UUA[ au,,,, 8UPr;R H[UER 01/10/77 01/11117 0llUl17

IH1- , -Oll HIGH P"U8U~E STUM IUPE" HUTU 01110ln Ol/li/n OilUln

,r..Oll·li}-OOI Otl· , -01) !TH'~[ PR!HfA[T(R 01/Ul11 01/0./77 OI/IO/TY

011· , -01·' 'U[L OIL COOl.(A 0610'"'' 0"1017., Ob/lun

&lI- P .OUB ,un OIL CDOLU 06/01ln Ob/lGIT' Ob/un7

01 I. p -016e 'un OIL CDOUA 06/07111 06/1011' U/U/71

011- , -OlttD 'UEL OIL COOL[A 06107111 06110117 U/U/n

PP.011-al·001 011- , .0tS, OUE,.CH OIL eOOLfR U/07/TT 06/10/17 06112'"

Otl- p .OUR QU£~CH OIL COOLER U/OT/n U/IO/n Ob/IUT?

011- P -015C QUE,.CH OIL COOLI:R 06/01111 06/10111 0./U117

011- , -0150 QUE,.CH on COOLfR 0&/01111 0.'10177 Oft/U/77

011· ,
.Ol~! QU[NCH DIL COOLER 06/07111 0./10/71 Oft/sun

ou· p .015' QUENCH OIL COOLfR 06/07111 06110'" 0./11/77...........................................•..•.•......••.................•••............
........................•...............•..••.•...........•..••.........•..••......•.....
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2.4
Additional Resources

2.4. 1
Data edi ti ng

SIGMA does the following editing checks:
. CODE of ITEM

. Date

• Monetary Values

2.4.2
Handling of Dates and Monetary Values

· Da tes

(Date l - Date2) = running days

(Qatel + Running Days) = Date2

· Monetary
+ + +.. COST = COSTo{-lKlCOST1{-1 ... {-lKn.COSTn

{Kl ,K2, ... Kn1.E R
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3.
SYSTEM PERFORMANCE

SIGMA performance has been kept high, considering its generality. In the
figure below we show some results of SIGMA application .

. VATA STORAGE

VATA BASE # ITEMS # VATA PER # KEY WORDS VISC SPACE
ITEM PER ITEM (# SECTORS)

1 2700 23 4 5012
2 8000 19 4 11142

3 3500 4 0 2426

. VATA BASE UPDATING

1000 information (no key-word) = $ 25.00

1000 keY-\'Jords = $ 37.00

. REPORT WITH 1000 LINES

All information are in the same data base = $ 15.00
The information are in two data bases = $ 60.00

NOTE: Reference values used in costs calculations:

· Elapsed time = $ 12.00 per hour
· CPU time = $ 160.00 per hour
· 1000 Disc Access = $ 1.50
· 1000 Printed Lines = $ 2.75

· 1000 Card Read = $ 2.00

. LIMITATIONS

Maximum Number of UNIT INFORMATION per IMAGE data base = 64000
Maximum Number of DATA per ITEM = 100
Maximum Number of KEYWORDS per ITEM = 24
Maximum Number of Characters per CODE = 14
Maximum Number of Characters per DATUM = 56
Maximum Number of Characters per KEYWORD = 25 .
Maximun Number of IMAGE data base in a report = 9
Maximum Number of Columns on a report = 14
Maximum Number of headlines = 3
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