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"T ABSINTEXT" is a program which implements the 

inclusion of tables into the body of a text. The text is 

preprocessed and information pertaining to each word is 

held in the form of a relation. Further to this, tags 

are placed in the text and are preprocessed in much the 

same way as non-tagged words. These tags serve as 

references to the location and placement of tables into 

the text. Data for each table are stored in relational 

form. These are set up before the program "TABSINTEIT" 

is executed. 

The output from "TABSINTEIT" consists of an updated 

version. of the table which holds the information about 

the words in the text, as well as a new relation having 

information pertaining to each table which has been 

incorporated into the corpus of the text. 

Initially "TABSIN'IEXT" vas writ ten in !IBDSA. l!RDSA 

is a McGill Relational Database System implemented on 

the Apple II microcomputer using Apple Pascal. Though 

MRDSA is very powerful it taxes the APPLE to its limits. 

Compiling and running MRDSA programs is very slow since 

mach swapping is required to accomodate the 75 K-byte 
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system library into a 64 K-byte RAM. 

1''J:ABSINTEXT" was rewritten to use MRDS/FS which is a 

conversion and extension of HRDSA. MRDS/FS was developed 

by Ted Van Rossum for his master's Thesis and runs in 

the uc so -p environment on the IBM PC with 128 K- bytes 

RAM and two double sided disk drives. 

MBDS/FS is a prototype of a tool for use in 

exploration of the concept of a relation as the 

primitive data unit. As such the system provides the 

user with a single data structure, the relation, plus a 

rich set of functions for the manipulation of that data 

structure. This tool can be used whenever indi?idual 

pieces of data can be aggregated into one or more 

meaningful relations and the inter-relationships among 

these relations need be explored. Manipulation of the 

data as relations allows the user to interact with his 

data at a much higher level of abstraction than that 

provided by single value manipulations. This data format 

allows the data to deal with a set of 

values as a single unit, thereby greatly 

this type of complex programming task. 

inter-related 

simplifying 

MRDS/FS is an interactive relational expression 

interpreter which provides the user with a complete set 
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of relational programming functions such as the 

relational algebra functions, domain algebra functions, 

branching functions, and housekeeping functions. These 

fanctions allow the user to create complex user views of 

the database. 

1.3 U~iJ 

The McGill Relational Database system for the 

Apple microcomputer, (!RDSA), is a Pascal data 

sab-language built by George Chiu for a master's thesis 

in 1982. This system provides the user with a library of 

subroutines for the execution of relational and 

housekeeping functions such as project, mu-join, print, 

etc. 

HRDSA manages its database by maintaining 

infarmation on all relations in three system relations, 

BEL, DOH, and R.D. These relations are automatically 

created when a new database is set up. REL contains 

information on the name, size, and location in the 

database of each relation. DOH holds information on each 

domain, indicating name, size and virtual domain 

characteristics. BD ties BEL and DOl! together. That is, 

each domain in relation RD maintains information on the 

location in the tuple of the domain and the position of 

the domain in the sort order of the relation. 
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When the relation is constructed, (it may contain 1 

tG 50 diskettes), it is partitioned into 2 continuous 

sections. The first section contains all the relations 

which have been permanently saved, that is all system 

relations plus permanent relations are stored 

sequentially in contiguous sectors on the diskettes. The 

second section comprises any space remaining in the 

database and is used as workspace to store new relations 

created during an MBDSA session. These relations are 

discarded at the end of the session unless specifically 

saved. 

MRDSA uses virtual memory system for accessing 

tuples of a relation. That is the database is 

partitioned into 512 K-byte pages, and required pages 

are read from disk into a group of cycling .buffers using 

a FIFO demand paging system. This system allows !RDSA to 

handle arbitrarily large files. 

Another important MBDSA feature is a full screen 

relational editor which allows the user to design his 

own screen layout, and update, input, or delete tuples 

in a relation. This editor is true to the relational 

concept in that it prevents the user from creating 

tuples with duplicate keys. This task is performed by 

first creating a c-directory of the values in the key, 

and then maintaining this directory during the edit 

session. 
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Using rtRDS/.FS is tantamount to runnning an 

extended version of MBDS A on the IBM PC. All the MBDSA 

software is stored in a datafile called SYSTEM.LIBRABY 

in the boot diskette. In addition, the UCSD-p Pascal 

system unit PASCALIC is also stored in the above 

datafile. The following is the format of a MRDSA 

program ••• 

Program format; 
Uses globalerr,screenops,syspro,sort,insavedump,numer1, 

cnsdomop,fss_atil,actual, krunch,algebra,projectl, 
select 1 ,forms, tidy fen, process l,edi tor, rel_ops, 
recgnize,fss~hart,history; .. . 

" .. 
** DECLARATION AND OTH EB IBTEBNAL PROCEDURES DECLARATI)N *" 

Begin {* format ~ 
setup (", • ') ; .. . .. 

"' ** PROGRAM BODY ** . . 
promptboot; 

End; (* format *) 

. . . . 

In the second line the declaration of the units 

(separate compilation modules} in ftRDS/FS is made. 

When we run the MRDSA program, the system will 

inquire for the following information :-
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1. New database {Y/N): 

2. Enter database name: 

3. Enter numbe.r of diskettes (1 •• 100): 

4. Enter number of drives ( 1 •• 6): 

The first executable statement is always the call to 

the initialization procedure SETUP (see section 1. 9) • 

The first two items may be supplied as input parameters 

to SETUP, or if they are null (as shown in the example) 

the user is prompted. 

If it is a new database, the system vill create the 

required system relations, otherwise it will load the 

system relations from the database. The database name 

becomes the name of the diskette that contains the 

database. If the name of the database is EIAMPL E and 

there are three diskettes in all, then the diskettes 

bear the name EXA!PLEO, EXA!PLE1, and EXAltPLE2 

respectively. The system works out for itself the size 

of the database. The first six pages are always reserved 

for storing the system relations recording the size of 

the database. All remaining pages after the last page 

of the database are for the workspace. The data would be 

stored in a datafile, MRDS.DATA • Finally, to utilize 

all available drives, PIRDSA should know the number of 

disk drives which are available. The system will reguest 

the user to put the reqni red diskette into an appropiate 

drive whenever it is necessary. 'these requests should be 

followed strictly in order to have the program running 
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smoothly. However, this may mean the boot diskette may 

not be in the boot drive when the program finishes. 

Therefore, at the end of every MRDSA program PROMPTBOOT 

should be called, which will make sure the boot diskette 

is in the boot drive before the program terminates. Note 

that PROMPTBOOT could be omitted if the MBDSA procedure 

SAVE is used, which always calls PROHPTBOOT before 

terminating the program. 

The relational approach to data is based on the 

realization that files that obey certain constraints may 

be considered as mathematical relations, and hence that 

elementary relational theory may be brought to bear on 

various practical problems of dealing with data in such 

files. 

The following diagram shows some sample data in 

relational form. 
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I_;_;.~-~ -1 ~.:..~-~;..~~~~~I __;.,.;;..~.;.~.:.~- ·l_.:.~-~..:.,;..~..;.~ . .;.~_,;,;.~~;.::.~- J 
I S1 I Smith I 20 I London I 
1 52 1 Jones t 10 I Paris A 

I 53 I Blake I 30 I Paris I 
1 54 1 Clarke 1 20 J London l 
1 SS I Adams I 30 1 New York f 

A table such as that in the diagram is referred to 

as a relation. Rows of such a table are generally 

refereed to as tuples. Likewise, columns are usually 

referred to as attributes. A domain is a pool of values 

from which the actual value appearing in a given colUlln 

are drawn. 

"TABSINTEXT" views both the data for the text and 

the tables as a set of relations. This view provides a 

means for describing the data in its natural structure 

only without superimposing any additional structure for 

machine represent at ion ~urposes. Each table can be 

simply represented as a relation, which in turn can be 

refined and processed to produce new relations. In 

addition, MRDSA provides a set of user and system 

procedures which allow the progra1111er to manipulate 

these relations. 

In this relational data model, attribute 

relationships are represented by relations. Relations 

that represent associations can be existing relations in 

the database or they can be created using relational 

operators. These operators can be described using the 
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relational algebra. The relational algebra is a 

collection of high-level operators on relations. 

The two basic elements of the relational algebra as 

used by MRDSA are (1) Relations and (2) Attri bates. 

Relations are referred to by the name given to them 

by the programmer or by the name associated with 

them in the database. Relation names are STRING's 

in Pascal, eight bytes long. Relations are 

manipulated by ftRDSA procedures when their names are 

specified as parameters. For ex ample, an !tRDSA 

procedure which creates a new relation must be 

supplied (as an input parameter) with the name of 

the nev relation. All relations created by user 

proced nres are temporary relations stored in the 

work space. 

Attributes are referred to by the names given to 

them by the programmer or by the name associated 

vi th them in the database. Attribute names are 

STRING's in Pascal, eight bytes long and must be one 

of the existing domains. Attributes are used, in the 
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context of the relation in which they occur, to 

control operations of the relational algebra. 

Attribute values are stored in character strings of 

length specified in the database or by the 

program mer. 

The following is a short description of each of 

the user-level procedures in KRDSA. 

o~ ~cri n+ ian ... 
-~--~---

CONREL creates a constant relation on a given attribute. 

DUMP Dumps the three system control relations : RBL, 

DOM, RD 

EDIT Invokes the relational editor to edit a relation. 

MERJOIN Creates the mu-join on two relations on spe~ified 

attributes. !IEBJOIN includes the natural join and 

generalizes the set operations intersection, uni~n 

and so forth. 

PROJECT creates the projection of a relation on the 

specified attributes. 

PRTREL outputs a relation in tabular form without 

0 reordering. 
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QTE.XPR 

SAVE 

SETUP 

SIGJOIN 

Provides a query facility including quantifiers on 

single relations. 

saves a set of relations on the user's permanent 

database and stops the run. A call to proceiure 

SAVE, if made, should be the last statement in an 

M ROSA program (SAVE always calls PROMPTBOOTt • 

Initializes MRDSA: must always be executed fii:"st 

in a program. 

creates a sigma join of two relations on spe~ified 

attributes. SIGJOIH generalizes and replaces tae 

divide and natural composition operations. 

To understand most of the MRDSA system level 

procedures. it is necessary to know how MRDSA keeps 

house using the three system relations REL, DOll, and 

RD. These relations are always stored with each 

datdbase and are loaded or created by SETUP. Each 

domain created adds to DOl! and each relation created 

adds to REL and RD. They are searched by the 

routines FINDREL, FINDDOK, and FINDRD respectively. 

In order to include data about temporary relations, 

they are updated by special code in the system and 

user procedures but the updated version is not 

rewritten permanently to the master file. When the 
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temporary relations is saved, the system relation on 

the master file are changed a ppropia tely.. All 

permanent and work relations are controlled by data 

in REL, DOM and RD. 

REL (RNAME 
BEL 
DOrt 
RD 

WIDTH 
26 
20 

8 

SIZE 
38 
50 

126 

PAGE 
0 
2 
4 

RIND X 
0 
0 
0 

WIND X 
3 

23 
19 

INDXST 
-1 
-1 
-1 

RNAME is the name of each relation. WIDTH is the 

length of its t uple, in bytes. SIZE is the maximun 

permissible number of tuples. The maximum value of 

SIZE is 32767, the maximum value of a Pascal 

integer. PAGE is the address in virtual memory of 

the page containing the first tuple of the relation. 

RINDX is used by GETUPLE to record the next tuple to 

read in a sequential scan. Also WINDX gives the 

number of tuples in the relation. The index is used 

as a pointer by the internal procedures of MRDSA. 

IUNDX < ii NDX must be satisified before the next 

tuple is read and WINDX < SIZE before the next tup.le 

is added. 
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DOM (DNAKE LEN OPEB LEFT RIGHT IN DEI) index 
RNA.ME 8 -1 -1 -1 0 
WIDTH 2 -1 -1 -1 1 
SIZE 2 -1 -1 -1 2 
PAGE 2 -1 -1 -1 3 
RINDX 2 -1 -1 -1 4 
WINDX 2 -1 -1 -1 5 
INDXST 2 -1 -1 -1 6 
INVST 2 -1 -1 -1 1 
DNA ME 8 -1 -1 -1 8 
LEN 2 -1 -1 -1 9 
OPER 2 -1 -1 -1 10 
LEFT 2 -1 -1 -1 1 1 
RIGHT 2 -1 -1 -1 12 
INDEX 2 -1 -1 -1 13 
PR NAME 2 -1 -1 -1 14 
PDNAME 2 -1 -1 -1 15 
POS 2 -1 -1 -1 16 
SORTRANK 2 -1 -1 -1 17 
CINDX 2 -1 -1 -1 18 
XPOS 2 -1 -1 -1 1 9 
YPOS 2 -1 -1 -1 20 
LNLEN 2 -1 -1 -1 21 

DNAME is the name of each domain. LEN is the length, 

in bytes, of the field representing the attribute. 

OPER, LEFT, RIGHT, and INDEX are not used by 

relational algebra operations, but will be used in 

the future for domain algebra operations. The 

additional domains CINDX, XPOS, YPOS, LNLEN are used 

in the Relational Editor. 
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RD (PRNAME PDNAME POS SORTRANK) index 
0 0 1 -1 0 
0 1 1 1 -1 1 
0 2 13 -1 2 
0 3 15 -1 3 
0 4 17 -1 4 
0 5 19 -1 5 
0 6 21 -1 6 
0 1 23 -1 1 
0 8 25 -1 8 
1 9 1 -1 9 
1 10 1 1 -1 10 
1 11 13 -1 11 
1 12 15 -1 12 
1 13 17 -1 13 
1 14 19 -1 14 
2 15 1 -1 15 
2 16 3 -1 16 
2 17 5 -1 17 
2 18 7 -1 18 

PRNAKE is the index in REL of RNAME. PDNAME is the 

index in DOK of DNA.ME. POS is the posit ion in the 

tuple of the first byte of the attribute. SORTRANK 

is the rank of the sort: if the value is -1 then the 

attributed is not sorted. 

0 
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The following is a brief description of the 

BBDSA system procedures. 

ADMIN 

AD'l'U PLE 

CKADTUPLE 

CHECK.IO 

COMPARE 

ERROR 

FINDDOM 

.FINDRD 

FIND BEL 

FORM 

FREEZE 

GETPAGE 

Jl!l.~$l.J;J..eii.2.!! .. 

Takes care of the setup phase of the use C' 
procedures PROJECT, SIGJOIN. 

Sets integer pointers to the next available 
space for tuples in a relation. 

Used in ftERJOIH and SIGJOIN to prevent the 
overwriting of useful tuples of the sorted 
relations by addition of nev tuples resultiaJ 
from the join .. 

Writes out the I/O error number and st:>ps the 
program vhen it occurs. 

Compares two tuples for less, equal, great on 
given attributes. 

writes out the error message and takes action 
according to the severity of the error. 

Given attribute list, finds indices in the 
system relation DOM. 

Given relation name and, optionally, attcibute 
list, finds indices in the system relation RD. 

Given relation name, finds index in the system 
relation REL. 

Designs the form template and takes cara :>f 
the setup phase of the Relational Editor. 

Puts size data into systen relation BEL for a 
given relation. 

Retrieves a page of virtual memory, if 
necessary, to find a given tuple. Sets index 
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GETOPLE 

LOCKTOPLE 

NEWDOK 

NEWREL 

OPENFILE 

PAUSE 

PROCESSING 

PSORT 

PROl'l PTBOOT 

READFILE 

RSOR'I 

SETDIRECTORY 

SETS 

SETSORT 

STRG 

WRITEFILE 

of buffer in RAM where the page is loaded. 

Sets integer pointer to the next tuple to be 
read for a given relation. 

Calls GE'IUPLE or ADTUPLE and then locks the 
buffer that holds the required tuple. 

Given domain list and domain lengths, all data 
to the system relation DOM. 

Given name and attribute list for a new 
relation, adds data to system relations ao 
and REL. Must be followed by FREEZE. 

Opens the appropiate file (diskette) for I/O. 

Halts the program temporarily and prompts the 
user to type space to continue • 

. Implements all the tuple operations in the 
Relational Editor. 

Used in ME:BJOIN and SIGJOIH to sort the two 
operand relations. 

Requests the user to put back the boot 
diskette in the boot drive. 

Reads a page in from the diskette. 

Uses external merge sort to sort a given 
relation on specified attributes. 

creates the C-directory in the Relational 
Editor. 

Performs standard set operations on sets 
specified as integer a rra ys. 

Sets up the SORT BANK in BD of the given 
relation. 

converts a given digit 0 - 9 to the 
corresponding character. 

Writes a page to the diskette. 
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The following is a detailed description of 

the MRDSA user and system procedures which are 

utilized by "TABSINTEXT". 

1. PROCEDURE ADTUPLE 

PROCEDURE ADTUPLE (RDPTR : INT .EGER ;V AR PTR, TPTR : IBTE :iB!l); 

RPTR -- Index in REL of the relation to which the new tuple 
is added. 

PTR -- Integer pointer points to the buffer containiaq the 
page to which the tuple is added. 

TPTR -- Integer pointer points to the position of tuple in 
the buffer. 

N. B. Usage 

Call ADTUPLE to set PTR & TPTR, then fill in 
BUFPTR. 

Distinguish between constant or general relation, 
If general relation then call GETPAGE to set PrR. 

ADTUPLE allocates space for the next tuple, and 
returns tvo integer pointe.rs, first to the index of 
the buffer where the page is loaded and second to 
the position of the tuple in the page. It is up to 
the proqrammer subsequently to fill in a character 
string, based on these pointers and of the right 
length, with the right information. 

ADTUPLE may be of use to the programmer in 
performing tuple-by-tuple operations on relations 
directly. Note that when we want to access more 
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than one tuple simultaneously, then LOCKTUPLE 
should be used. ADTUFLE increments attributes WINDX 
of the system relation REL. 

2. PPOCEDURE EDIT 

PROCEDURE EDIT (RNA ME : STRINGS ;DOMLIST : DLIST; DOMLEN : INDEX; 
KEYNO,N : IN!EGER;REWNAME : STRINGS; 
FROBEFACTOR,LOADFACTOB: REAL); 

RNAME -- name of input relation. 
DOMLIST -- N attributes appear in order of search key 

attributes and the remaining attributes of 
relation RNA.ME. 

DOMLEN -- N lengths corresponding to attributes of DOMLI5r. 
NEWRNABE -- Name of result relation. 
PROBEFACTOR -- PROBEFACTOR >= 1, used in the constructioa ~f 

the c-directory. 
LOADFACTOR -- LOADFACTOR <= 1, used in the construction )f the 

c-directory. 

NOTE 

1. If RNABE is •• then a new relation NEWRNAftE with the 
specification of DOMLIST and DOMLEN will be created. 

2. Otherwise if RNAME <> NEWNA!!E then a new relation NEWR.tU.ME 
will be ere a ted as an id en t ica 1 relation to relation BNAI.1E. 

3. If RNAME = NEWRNA.ME then no relation will be created but 
the relation RNAHE will be changed by the set of tuplas 
generated in the editing process. 

4. In cases 2 & 3 specify only the search key attributes. Ill 
the DOMLIST, DO!!LEN is ignored. 

1. Find the input relation and create nev relation 
if necessary. 

2. Find the form template or design one if 
relation has no associated template. 

3. Respond to user command (Design or Process) 
until the user has finished. 

4. Design : Design the fora template. 
s. Process : create the c-directory and let the 

user edit the relation NEWRNAME. 

EDIT invokes the Relational Editor of MBDSA. 
The editor has two aspects, algebraic and 
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interactive. Algebraically it is just another unary 
operator on relations like PROJECT or 
QT-expressions. However, the results is not 
determined algorithmically as in the other cases. 
The result depends on the interactive activity of 
the person editing the relation. Interactively the 
editor offers a number of features for creating or 
modifying a relation. 

To achieve the best direct access performance, 
the programmer should always set the probe and load 
factors to 1. However if the number of partitions 
in the c-directory exceeds the implementation 
limit, then the frogrammer is advised to lower the 
load factor first. If this does not bring a 
reduction in the number of partitions, then the 
programmer should try to increase the probe factor. 
In any case the programmer should try to keep the 
factors as close to 1 as possible. In order to let 
the programmer have better control over the access 
performance, he can set either or both factors to 
negative values. Then the system will prompt for 
the factor and give the programmer t be number of 
partitions and the average number of secondary 
access per direct access on the tuples. The 
programmer can try different sets of factors to 
obtain a satisfactory result. Then he can put the 
optimal factors into the parameters. Note that 
these things should be transparent to the end user 
and the programaer should try the above analysis 
again after the relation has been changed 
substantially .. 
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3. FUNCTION FINDDOM 

FUNCTION FINDDOJII (DOMLIST : DLI ST; N : INTEGER; 
VAB DPTR : INDEX) :BOOLEAN; 

DOMLIST - Array of N attribute names to be fonnd. 

DPTR - Array of N indicies of the rows of DOJII containing 
the names in DO!LIST. 
Bet urn true if not all attributes are found. 

FINDDOH returns the indices in the system relation DOM af a 
set of attributes. 

4.. FUNCTION FINDRD 

FUJCTION PI NDRD (RNAME : STRINGS; DOftLIST : DLIST; 
VAR N : INTEGER;VAR RDPTB : INDEX) : BOOLEAN; 

RNAHE - Name of relation to be found. (If N = 0, then all 
attribute names are to be found). 

DOHLIST - Array of I attribute names to be found. 

RDPTR - Array of N indicies of RD. 
Return true if error is found. 

If H = 0 set integer pointers to all rows of RD 
containing RNAftE. Otherwise find the lower limit 
in RD of RHAM.E and do H sequential searches on 
unordered attributes, PRHAME, PDHAME of RD, from 
this limit to REL(2) .windx- 1. 
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5 •. FUNCTION FINDREL 

FUNCTION FINDREL(RNAME : STRINGS) : INTEGER; 

RNAME - Name of relation to be .found. 

Return index of the rows of REL containing RNAME; 
-1 if the relation is not found 

I!£!!JiL2g~-

Sequential search on unordered att.ributes RNAM E of BEL. 

FINDREL returns the index in the syste11. relation REl. :>t a 
qiven relation. 

6. PROCEDURE GETUPLE 

PROCEDURE GETUPLE(RDPTR : INTEGER;CH : CHAR; 
VAR PTR,TPTR : INTEGER); 

RPTR -- Index of relation in REL. 
CH-- The change code, ''or •c• : passed to GETUPLE. 

•• 11.eans routine calling GETOPLE does not inteni 
to change tuple. 

PTR -- Integer pointer points to the buffer containin;~ th3 
page to which the tup1e is added. 

TPTR -- Integer pointer points to the position of tuple in 
the buffer. 

N. B. Usage 

Call GETUPLE to set PTR & TPTR, then retrieve the 
tuple. 

GETUPLE locates t.be tuple in the requested page, 
and returns two integer pointers, the first to the 
index of the buffer where the page is loaded and 
the second to the position of the tuple in the page 
(that is, the first byte of the tuple). It is up 

page 23 



c 

to the user subsequently to read or to change a 
character string, based on these pointers and on 
the right length. 

GETDPLE may be of use to the application 
programmer in performing tuple-by-tuple operations 
on relations directly. GETOPLE increments 
attribute RINDX of the system relation REL. 

7. PROCEDURE PBOMPTBOCT 

PROCEDURE PROMPTBOOT; 

Since the boot disk drive may hold a database 
diskette at the end of a MBDSA run, .I?BOMPTBOOT 
should be called to make sure the boot diskette is 
online. It should be always the last executable 
statement (unless SAVE is the last statement : SAVE 
calls PROKPTBOOT before terminating MRDSA). 

8. PROCEDURE PRTREL 

PROCEDURE PRT.R El (BN AKE : STRINGS; TITLE : STRING80; 
FILENAKE : STRING14) ; 

RNA ME 
TITLE 
FI LENA ftE 

Name of relation to be printed. 
Printed at the top of page. 

Cne of the following 
1. "CONSOLE:" : Output to Console 
2. "PRINTER:": Output to Printer 
3. Text filename with format 

"DISKBTT !NAftE": "FILENAME" : 
output to the text file specified. 

1. Find RNAftE in BEL. 
2. .Find all attributes in RD. 
3. If the destination is a text file then transfer the 

relation to the destinated file one tuple per line 
without any formatting; otherwise do the following. 

4. Find POS, LEN of attributes and use their print 
control. 

5. Provide at least 8 spaces per attribute; truncate if 
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necessary to one tuple per line. 
6. Find attribute names as output to headers. 
1. Output all tuples in order of appearance in the 

relation. 
8 .. output maximum 23 tuples per page on Console. 

PRTREL displays a relation on the console, or 
prints it to the printer or transfers it to a text 
file, depending on the value FILENAKE. If FILEHAME 
is null or is an illegal format then the procedure 
will prompt the user to enter the correct 
destination. It displays or prints the together 
with a title (if specified), the relation name 
(RH AME) and column headings (the attribute names) • 
It displays or prints one tuple per line with one 
space between the columns (attributes) and 
truncates the tuples (and header lines) if they 
exceed 80 characters in width in their output 
layout. In case the output is to a text file; it 
will be transferred a tuple per line without 
formatting and the programmer will be prompted to 
put the right diskette in. Tuples are not 
reordered. 

9 .. PROCEDURE SETUP 
PROCEDURE SET UP (NEWDB : STRING 1; DATABASE : STRING7) ; 

HEWDB "Y" for new database; "N" for old database. 
DATABASE -- Name of database. 

ACTION 

1. Opens files, load REL, DOll, RD and process run 
parameters. 

2. Request the necessary information : Database name, 
number of diskettes, and number of drives. 

Note 

This is always the first executable statement in a L'B OSA 
program. 

This is ftRDSA system initialization procedure. 
It is always the first executable statement in an 
KRDSA program. If one or both parameters are 
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111.issinq, the procedure vill prompt the end user for 
the missing parameters. This option enables the 
programmer to specify parts of the required 
information through the parameters for t be end user 
in using the editor. 
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2.1 Formatting Tables with Text. 

2.2 The "INPUT" Relation, the "TABLES" Relation, and 
the Data to be referenced. 
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"TA BSI NTEXT" effectively incorporates tables into 

text in a manner which handles b:>th the text, and the 

tables (which are to be incorporated into the text), as 

r3l~tions. When iealing with the placement and 

for~attinq of tables into text, it becomes necessary to 

aih3re to a set of conventions for doing so. For 

instance, in the event that a table is too wide to fit 

on a page, then one cannot arbitrarily fold each row of 

the t:tble in two. In addition, the material in each row 

(tllple) must be harmoniously aligned with other material 

in that column. (domai~ and so forth. 

The page layout (the assignment of lines of text to 

pages while coping with figures, tables, footnotes etc.) 

is an important c:>nsiderati:>n and should consist of as 

many properly spaced lines on a page as will fit, while 

t1kin1 into account both the size and number of tables 

on the paqe. A list of some of these conventions is 

given in APPENDIX A. 
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The input t::> 11 TABSIN'IEXT" consist of two relations. 

Ta~ first, referred to as HELl in the program and 

a3signed the relation name 11 I NPUT" 1 holds the 

inf::>rmation pertaining to the text to be formatted. 

The second relation, referred to as R EL 2 in the 

program, and assigned the relation name "TABLES", 

c~ntains information relating to the one or more tables 

which are to be incorporated into the text. In fact, 

"TABLES" has no tuples at the start of processing, but a 

tuple is constructed and added to this relation whenever 

a reference to the table is aade. 

The data for each table to be encountered is also 

stored. in relational form. As a result, this allows the 

program to access the MRDSA system relation REL so as to 

obtain information about the name, height and width of 

each table referenced. All permanent and work relations 

are =ontrolled by the data in REL, DOM and RD, as was 

discussed in section 1.7. 

The relations '*INPUT", "TABLES", and those which 

refer to the tables which are to be referenced are 

derived using the Relational Editor. 

The relation "INPUT" has the following format: 

IIPOT (Word, Seq, W~rdleng, Line, Page) 

c 
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The Significance of each attribute is as follows: 

Word:- This attribute value gives the words listed il tha te,t. 

Words Bay be tagged or not. A tagged word serves ~s an 

indicator to the placement of a table at that point in 

the text. Tagged words a.re easily differentiated fc:Hl 

non-ta~ged word:; in that the first two characters in the 

word are "*T". In addition, the condition is set ihece a 

tagged word is the only word on any given line. rha n~~e 

of a table must be at most six (6) character:; in length. 

Seq:- This is the sequence of the words within aa given line •. 

For tagged words, we do not care about the value of 

this attribute. 

Wordleng:- This gives the length of the word, for text formittin~ 

purposes. For tagged words, we 1o not care ab~ut the 

value of this attribute. 

Line:- This is the line number ~>n which the word appears. 

Page:- This is the page number on which the word appea.rs. 

Initially, this attribute has no value. Later, 

"TABSINTEXT" outputs the page number attribute valae, 

after it has determined the most appropriate page f::u: 

the placement of the table and correspondingly, 

the most appropiate location of each line. 
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The followin~ example gives a brief synopsis of the 

processing phase in which the relation "IlU?UTtt is 

dedu=ei from the body of the text. The text is as 

follows: 

Line 1 
Line 2 
Line 3 
Line I+ 
Line 5 
Line 6 

The final array represents a relation which is 
said to be a projection of the following relation. 
Example : Consider the relation ORDER 
*T ORDER 
A perauted projection of this relation is as follow; 
*T ORDER!+ 

NB. *TORDER and *TORDER4 are references to tables to be placed 

into the text. 

Tb.e relation "INPUT" would be as follows: 
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l!!!U:l'.· Word-.,. __ ._..._ ~~g !!iU~!!!~J! !:ill~ .. !!iil!! 

The 1 3 1 0 
final 2 5 1 () 

array 3 5 1 0 
represents 4 10 1 0 
a 5 1 1 0 
relation 6 8 1 0 
which 7 5 1 () 

is 8 2 1 0 
said 1 4 2 () 

to 2 2 2 0 
be 3 2 2 0 
a 4 1 2 0 
projection 5 10 2 0 
of 6 2 2 0 
the 7 3 2 0 
following 8 9 2 0 
relation. 9 9 2 0 
Example 1 7 3 0 . 2 1 3 () . 
Consider 3 8 3 0 
the 4 3 3 0 
relation 5 8 3 0 
supply 6 6 3 0 
*TSUPPLY 4 0 
A 1 1 5 0 
permuted 2 8 5 0 
projection 3 1 0 5 0 
of 4 2 5 0 
this 5 if. 5 0 
relation 6 8 5 0 
is 7 2 5 0 
as 8 2 5 0 
follows 9 7 5 () 

*TSUPPBOJ 6 0 

The relation "TABLES" has the following format: 

TABLES (Tna me, r size, Tvidth, Tpage, Tflag, Trank) 

The significance of each attribute is as follows: 

rname:- This attribute holds the names of the tables whica h~ve been 

0 referenced in the text. 
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Tsize:- This gives the number of tuples (and hence tablesizet ia the 

relation (table) corresponding to the Tname attribute." fhis 

is obtained from the size attribute of the MRDSA syst:lm 

relation RE L. 

Twidth:- This gives the length of "Tname" tuple (ie. the Buaber Jf 

characters in the row of the table). This is obtained from 

the WIDTH attribute of REL. 

Tpa:Je:- This gives the number of the page on whicll the table ifa3 

put. 

Tflag:- The value of this attribute is either "T" or "B" 

corresponding to whether the table was put at the roP le 

BOTTOM of the page. 

Trank:- This gives the sequence nu11ber of the table on a page. 

There may be more than one table on a page. 

The following example gives an indication of how the 

relation "TABLES" is derived: 
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suppose the following tables were referenced. during the 

pro=essing ~f the text. Let us suppose that statistics 

f~r each table were collected, then "TABLES" would be as 

shown: 

~ARKS 
.,.._.,.,..,.. __ ".._,.,... __ ,...._,._...__._...,..,.."""'"_ ... _______ ._..... ... ____ ,_,_~ 

J STUDENTl I S'l'UOENT2 I ASS I EXAM I 

'--~-~~--~--'~-~~~~~~~~~--~~~-~-~-~~-~ I Brown I Brown I 20. I 50. I Tuple length = 30 
J------------J-----------1------t------J 
I Hnn1 I Hung I 27. I 58. I 
J------------J-----------J------t------1 
1 Jones I Jones I 28. 1 62. 1 
·------------·-----------1------)------1 
J Raman I Raman I 24. I 66. I 
I------------t ----------·-1------1------ I 
I Smith I Smith I 25. I 60. I 

REGS'fR 
" ' ,.~ 

---~-- ..... .,._......,... ____________ .,.,_ 

I STUDENT 1 I COURSE!K 

'-~---~-~~-~-~--~~-~~~ I Smith I 85. I 
J------------J-----------1 
1 Jones I 90. I 
J------------1-----------· 
I Browm I 70. I 
J------------J-----------1 
I Hung I 85. I 
j------------1-----------J 
I Raman I 90. I 

Page on which the 
table was pnt = 2 

Place of table on 

Seq. 11 " lt 

Tuple length = 18 

Page on which the 
ta.ble was put = 5 

Place of table on 

Seq. " " If 
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FINAL 
. _, .... 

----------------------~-I STUDENT1 I COURS.E 

J Brown I Aldat I Tuple length = 14 

t------------j-----------1 
I Brown t Pascal I Page on which the 
1------------·-----------1 table vas put = 4 
I H11ng I Algol6 8 I , ____________ , ___________ , 

Place of table on ?a3'e = ~ 
I Joni:!S I Aldat J 
1------------t-----------1 Se g. " " n n ; 1 
I Jones 1 Algol6 8 1 
j------------t-----------1 
I Smith I APL I 
1------------J-----------t 
1 Smith 1 Pasca 1 I 

The resulting "TllBLES" relation would look: as follows: 

Tname Tsize Twidt h Tpage Tflag Trank 
,., ,,-_ "'"' ",,., ,., '" r 

,~isKs ___ 1 _____ s--;-----3o-r-----~----a--.---r--, 
1--------·--------·--------·-------·------t------l 
t R EG ST R 1 5 I 1 8 I 5 I B I 1 J 
t- -------· --------1 --------·------1------- 1------ f 
I FINAL I 7 I 1 4 J 4 I T I 1 j 
I -~-~~--;._l_-~~:. .. ;.;.~~1-....;... _____ l_~-~-.;....l ____ -1 .. ~-~-1 

0 
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ccccc 
cc 
c: 
cc 
ccccc 
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AA AA 
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PPPPPPP 
pp 
PP 
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33333333 
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33 33333 3333 3 
33333333 
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TT 
TT 
TT 
TT 
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EE 
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EE 
EEEEEEEE 
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3.1 The Formatting Phase. 

3.2 The Formatting Algorithm. 

c 
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<------ page width ------> _____ .,. ________________ ._.. 

1 .. ,;.,;_ .. ~~--.:.~.;..:;.;.·;..;..~.;;.:.::.~----~.;;.:._·1 I 
l __ ._..;;;...;.....;;;..;.._;...;.;_ _ _.....;.._...;....~ ...... l I 
I ,__;..;..~~;;..:.;.~ .. ..;.·:...;. .... ;.~,.;.;;,~.;..;.;...... .... .;;.,;.! t 
1 ___ ..;... __ .;....,_.;;;....;..;;..~ .... ----------~ t I 
I ._;. :...;...~.;.;...:..;.~..;..;._~~.;..~,;.:..;;. .. ;.._~..;.~;.1 I 
I_~.;;.~ __ .;;;;._.;. .... __ -~~-__.;;.~.;_ ·I 
J -~~~--~.:..;.....;.~~-;.;..;.:._.;..;.._;.~-;:.~~ ... ;.~ i page height 
1-~---~~~--~-~-----~-~f 
~~~-~~~~~~~~~~~~-~~~~~~--~~~ I 
I -~~-.;__.;....;.~~---........ ......_;;. ... _I I 
I_;.:.~.;;.._,.;.~~~;.-·;.. __ .;..~,.;._,;..;.;..~~--~ I I 
I ... -~ .... --... --.__..;;..;._..., ____ ~...;.~ f I 
t -- ;._.;.~;..:....;.~.:.:.~;.~_.;;;.. .. ~~~ .. ;.·;.:. .. J I I _____ .;.. ____ .;..._ ______ ..;._ __ • V 

THE PAGE LAYOUT 

As stated earlier, the page layout is an important 

c~nsideration when including tables in text. The page 

frame, as used by "TABSINTEIT", has a page width which 

is a fixed unit, and a page height which is variable. 

Bec~use "TABSINTEXT" does not allow pagebreaks, tables 

ace not allowed either to e~ceed the width of the page 

or to cross over onto the next page from the current 

one. 

The pageheight (which we define as the number of 

lines remaining ~n the page) varies between zero and a 

";;tdheight" (a fixed height set up by the programmer to 

indicate the maximum nnmher of lines to be allowed on 

the pages). Initially pageheight is equal to stdheight 
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and as lines are placed onto the page, the pageheight is 

reduced until it becomes zero, at which time the page is 

flll and no more lines can be put onto that page. 

As soon as the reference to a table is encountered, 

the program attempts to output the table on the bottom 

of the page which is being formatted. This is possible 

iE the height of the table {tableheight) is less than 

the pageheight, and is do.ne by giving a value of "B" to 

the Tflag attribute in the tuple corresponding to the 

referenced table in the relation "TABLES". The following 

example illustrates this: 

suppose we are currently formatting page x, and the 

current pageheight = 20, height of table referenced = 
12, then the table referenced (tab1) is placed at the 

bottom of the page as follows: 
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._._,. __________ ~ __ .,.. __ -
I*** •••••••••••• ***I 
I***············ ***I 
I *Ttab1 I 
I I 
t I 
I I 
I S 
I I 
I t 
t I 
I I 
j j 

I I 
I I 
l I 
I I 

page x 

page 
height 

I 
I 
I 
I 
I 
I 
I 
V 

., 

1 •• ;-------~~~--~.**t ............. 
I*** ...... • ••• • • • ***J 
I I I 
I j 1 
I I I 
I inaw 
I l?a~e 
I taei~~t 
I 1 l 
I i l 
I j V 

I •• • • • • • • • •• ·.. f i 
I : : I j 
I : TAB1 : I table 
t : : thei1ht 
t : ••••••••••• : J I 

~-~-~-----------~~~~1 V paqe x 

The tuple correspon:ii ng to tabl in the "TABLES" relation 

wonld oe: 

fABLES (Tname Tsize Tvid th Tpage Tflag '!'rank, 

tab1 12 .. X B 1 

Suppose another table, tab2, vas referenced on the 

same page as tabl, and that the height of tab2 vas less 

tban our new pageheight. Then tab2 will also be put on 

the "bottom" of the page, but it would appear above tab1 

as follows: 
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_____ ......,. ____ """"' ___ ...,_ 

I*** • •• • • • ••• ••• ***I J*** •••••••••••• ***I 
I*Ttab1 I 
I*** •••••••••••• ***I 
I*Ttabl I 
I I 
I I 
I I 
I I 
I I 
I l 
I 1 
J I 
I t 
I J 
I I 

page x 

..•. -~~~---~--~---.... 1 •••••••••••• 

t*** •••••••••••• ***I 
I j J 
I jnew 
J J~age 
1 tnei~mt 
I 1 J 
I J V 
I •• • • •• •. • • • • • j 
I : TAB2 : l 
I : ••••••••••• : f 
I ••••••••••••• l 
I : : J 
I : TAB 1 : I 
I : : i 
I : • • • • • • • • • • •: I 
I .. ~~ :;.~,;;..;;.. ... ~;..:._ .. ~_,;;..; -:__;.,_:_ -i 

page x 

The 'TABLES" relation would now be: 

TABLES {Tname Tsize Twidth Tpage Tflag T.rank.) 

tab1 X B 1 

tab2 X B 2 

we :::an effectively interpret the Tflag/Trank attribute 

values as follows: 

A Tflag/Trank value of B/1 implies that the 

respective table is the first table from the bottom of 

the page. 

A 'l'flag/Trank value of B/2 implies that the 

respective table is the second table from the bottom of 

the page. 

Now because the system does not allow pagebreaks 

{whenever the tableheight exceeds the pageheight) , it 

may not always be possible to output the table at the 
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bottom of the page cu.rrently being formatted. For 

instance, if a table happens to be twelve lines in 

length and there are only five lines on the current 

page, such a situation would arise. In this event, the 

table is output at the top of the next page. This is 

dona by assigning a value of "T" to the Tflag attribute 

in the tuple corresponding to the referenced table in 

"TABLES" relation. 

illustrates this: 

. . . ... '" ...... - "' .. 
~---- ......... --------------1*** •••••••••••• ***I 

I*** •••••••••••• ***J 
I*Ttab1 I 
I I 
I I 
I I 
I I 
I J 
I I 
I I 
I I 
I I 
1 I 
I I 
I I 
I J 

page x 

NB. There is enough 
room on page x 
for tab1 

I 
I 
I 
I 

page 
height 

I 
I 
I 

' I 
I 
1 
V 

T~e TABLES relation would be: 

The following ex: ample 

.. -~ ... ,. -· - ·- ·~ 

1 ;;;~-~~~--~--~~-.**t •••••••••••• 
I*** •••••••••••• ***I 
I I 1 
I i I 
I I j 
I I new 
I l?age 
I ihai~~t 
I J 1 
j •••••••••••••• j V 
I : : I I 
I : : j J 
I : TAB 1 : I I 
I : : jtable 
I : : I height 
I : •••••••••••• : I J 
I _______ _..;.._ ___ .;;.·;.. ·;;.- i V 

page ' 

TABLES (Tnarae Tsize Twidth Tpage Tflag Trank) 

tab1 .. .. X B 1 
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Later a reference is made to another table tab2 whose 

tableheight is less than the new page height. 

- c __ ..,.. ______ _....,.,_ ...... ..,. ........... 
I*** •••••••••••• ***t 
I***············ ***I 
I*Ttah1 I 
I*** •••••••••••• ***f 
I*Ttab2 I 
I I 
I I 
I t 
J I 
I I 
I J 
I I 
I I 
I I 
I I 
I I 

page x 

: . . . . . . . TAB2 . . . . . . . . . 

. . . . 
: . . . . . . . . . .. . . 

' . ., .. ~ .. .,. 

I
;;;·-------------.. -;;;) 

·······••lf•oll!l 
l*** ··········•• ***I 
I l J 
l I J 
I I I 
I t:urren1 
I J~age 
I theiiht 
I i I 
I •••••••••••••• J V 
I :: : J J 
I : : I J 
I : r AB 1 : I I 
I : : Jtable 
I : : jheight 
I : •••••••••• .,.: I f 

'--~-~~--~~--~---~~--· V page x 
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Tb.e table relation would b9: 

TABLES (Tna.me 

tab1 

tab2 

Tsize 

••• 

. . .. 

bidth 

• ••• 

•••• 

Tpage 

X 

x+1 

Tflag 

B 

T 

Trank) 

1 

1 

Suppose a later reference is made to a third table 

t:tb3 wnose tableheight is greater than the cu.rrent 

pageheight but less than the next pageheight, then the 

following results: 
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-
-----------~----·~--I*** .•....•...•• ***I 

I*** . . . . . . . . . . . ~ ***I 
I*Ttab1 I 
I*** ............ ***I 
I *Tt ab2 I 
I *Ttab3 J 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I J 
I I 
I I 
l_.·.:..~:._:;.. __ .__~~--~~- ... ..;.~ ... 1 

page X 

.............. . . . . . . . . . . . . .. . . . . TAB2 . . . . . . . . . . . . . . . •••••••••••• ....... ·• ....... ~ . . . . . . TAB3 
. . . . . . . . ................. 

.,. ~ - . -_ ___........., ........ _ ---------I*** •••••••••••• ·***' 
I*** .............. *** 1 
t J J 
I J • I I j 

I t ::arrent 
I I page 
I ihei:}ht 
I I j 

I •••••••••••••• j V 
I . . 1 I . . 
I . . J i . . 
I . TAB1 • I t . . 
I . . Jt.aole . . 
' 

. . jhei~b.t . . 
I . . I I ..•.....••.••. 
J ' ___ .;;__ __ .;. __ ~-- ~.;.. ~ ... ;. ~ i V 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
j 

I 
I 
I 

page X: 

I tnext pageheight 
l_;._.;..;_.;;. __ ,;,..;..;._.;...;..;..;..;.,;..;..;.l V 

page x+ 1 

The table relation would now be: 

TABLES (Tname Tsize Twidth Tpage Tflag 

Tc ank) 

tab1 ••• . ... X B 1 

tab2 ••• .. ... x+1 T 1 

tab3 . . - .... x+2 T 2 
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we can effectively interpret a Tflag/Trank 

attribute value of T/1 as the first table from the top 

of the page. A v~lue of T/2 can be interpreted as the 

second from the top of the page and so forth. 

T~is method of placing the table into pages may 

often result in a resequencing of the tables so that 

their order of appearance in the text differs from the 

order in which they were referenced. This is however 

traded off by the fact that "TABSINTEXT" seeks to place 

a t1ble at the earliest possible position where it can 

fit. 

To handle pagebreaks when 

sets up a linked list 

they occur 1 "TAB SIN TEXT" 

which is called the 

next-page-list. This list gives: 

1) The next paqe n1111 ber; 

2) The next paqeheight; 

3) The number of tables already on that page. 

To find the most appropiate page on which to put a 

table, the program searches down the next-page-list 

che:::kin:.~ each record to see if the tableheight is less 

than the value of the pageheight field of that next page 

record. 

When 

upd:t tes 

it encounters 

the number of 

the first 

tables on 

such a record, it 

the page and the 

placement of the pagebeight items so as to reflect the 

t!ble onto that page. In the event that no such record 

can be found, a new record is created, using the next 
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page number after the last in the list, an updated 

p~g~height (stdheight - tabheight) and an updated number 

of tables on page element. This new record is then added 

to the end of the next-page-list. After these 

operations, processing continues from the page which was 

being processed when the table was encountered. 

Whenever there are no more available lines on the 

current page, the program accesses the next-page-list. 

If the list is not empty, then the values in the record 

at the top of the list are assigned to the current page 

valaes, and this top record is removed, hence 

effectively switching onto the next page, and still 

maintaining consistency with the upcoming "next" pages. 

If tb.e list is e11pty however, the program adds one to 

the current page number and uses the stdheight value for 

the pag-eheight. An empty list implies that there are no 

t:tbles, previously referenced, which are to be output on 

any upcoming page including and following the one 

presently being used. 
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The program 11 T"- B SIN TEXT" is written in accordance 

with the algor it hill given below. The boxes displayed 

throughout the algorithm outline the names of some of 

the routines thraugh which the program proceeds. 
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I 

I INITIALIZE I 

a) Initialize Relations Attributes. 

.b) Initialize Next Page List. 

c) Initialize Pc ogram Variables. 

~ PROCESS WORDS I 

II a) Get the first tuple from the relation INPUT. 

• s •. ' 

----------------I PROCESS T UPLE S I 
I __ .;,._~~.;.~ ... ---------~ 

b) If the tuple is not a reference to a table then 

J LOOP - ON - LINE I 

1) While line number remains unchanged 

a) Add page number to the page attribute of INPUT raliti~n 
b) If there are more tuples then get the next tuple. 

2) Update line number value. 

3) Go to II .. d. 

c) If the tuple is a reference to the table then 

" .. ------~----------I PROC TABLES 

'--~~~---~-----~-~ 

1) Determine the most appropriate page, and place :»n the page 
where the table can fit. 
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I FINDAPPROPAGE I 

2) Add a aew tuple to the TABLES relation with the iata lbich 
was derived from the referenced table. 

I OPDATE_TABLES I 

3) Add page number on which the table was placed to the page 
attribute of the INPUT relation. 

q) If there are more tuples, then get the next tuple. 

d) Determine/Update the number of lines remaining on the curreD.t 
page. 

e) If there are no more lines left on current page the11 

• 'c ... -- • .......... ._.,.._._...,._ __ .......... _ 
I GET NEXT PAGE t 

1} Get the next page values and replace the current p~ga 
values with these. 

III a) If there are more tuples in INPUT relation go to II.b. 

' .. _._. ___ ..,,... __ ...__ 

I PRINT REL S I 
1 ... -~-----~-.:;,. ... -l 

b) l?rin t relations IN PUT, TABLES 

c) STOP 
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The following illustration indicates how the 

algorithm proceeds: 

A H-. ~X-A M p L-E-
~~------#----~~--~---

suppose ve have the following INPUT relation 

1!U!!!l'. !.01;~, ~i!i !2!.:~\.li!! l:i.Di· filii· 
Tuple • 1 *Ttab1 1 0 

2 Table1 1 6 2 0 
3 is 2 2 2 0 
4 an 3 2 2 () 

5 example 4 7 2 0 
6 o.f 5 2 2 l 
7 the 6 3 2 0 
8 INPUT 7 5 2 0 
9 Relation 8 8 2 :> 
10 *Ttab2 3 0 
11 Table2 1 6 4 () 

12 is 2 2 4 0 
13 an 3 2 4 a 
14 e.xample 4 7 4 0 
15 of 5 2 4 0 
16 the 6 3 4 0 
17 TABLES 7 6 4 0 
18 Relation 8 8 4 0 

N.B. The field Tuple t has been indicated here purely for our 
convienence, and is not an attribute of the INPUT relati~1. 

0 
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Sa ppose we have already gone through the Step I of 

the algorithm (the INITIALIZE phase) and that the 

following variable values have been obtained: 

1. Pageno = 1 
2. Lineno = 1 
3. Currentpageht = 24 
4. Number of tables on page (numtblsonpage} = 0 

Let us make the f allowing assumptions: 

a. Tabheight = 20 for tabl 
b. Tabheight = 15 for tab2. 

Proceeding through the algorithm ••• 

At Step II a : Get tuple 1 

tt " II c 

11 " II c. 1 

: Tuple 1 is a reference to tab 1 

: Most appropiate paqe = 1 since 

currentpagE:ht => t abheight for tabl 

Position on page = B (bottoa) 

At Step II c.2 : Add new tuple to TABLES. The result is 

TABLES 

Tname Tsize Twidth Tpage Tflag Tc~nk 
- ~· .. t ... tibT-------ro--.----::-...----*-1' _____ .. ,..6 ~--.-- ...... 1 .. .. 

'--·~;.-..:..;;.~ ~ -~--.:.~;..'--:..;.~~;_~f .. .;.~~~~ f .. -~,:..:;.~' .. ~.;.;..;.;. ... :.. ·t 

At Step II c. 3 : Add pageno to page attribute of INPUT relition 
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INPUT 

Word seq Wo rdleng Line 
. " .. -.. --~------.-.-----... ...----------------._ ...... _._.._._,,.. 

I *Ttabl I I I 1 t 1 J 
I-----------J-------J-----------1-------J-------J 
I Table 1 I 1 I 6 l 2 I 0 ! 
1-----------·-------t-----------J-------·-------· 
I is I 2 I 2 l 2 l 0 1 ·-----------·------·--·---------1------j-------· 
I I t I t j 

At Step II c.4 : There are aore tuples ==> get the next tuple fr< 

the relation INPUT 

At Step II d : No of lines on Pii ge ==> 

currentpageht - tabheight = 24 - 20 = 4 

. . . 
" 
" • . . . . 

At step III : There are more tuples ==> go to II b 

At Step II b : Tuple 2 is not a reference to a table 

11 " II b.1.a : Add pageno to page attribute in INPUr 

INPUT 

Word Seq Wordleng Line 
-~ .... - .. ~ --________ ........._._ ... ,__..,...._ .............. ......._~--...-..,._........._ .. ____ ..., __ ._...., ...... ___ ,.. 

I * Ttab 1 I I I 1 J 1 J 
1-----------·-------·-----------·-------·-------· 
I Table1 I 1 I 6 I 2 t 1 i 
1-----------·-------·-----------t-------J-------j 
I is t 2 I 2 I 2 l 0 I 
1-----------·-------t-----------t-------·-------· 
J I I I I t 

0 
At Step II b.1.b : There are more tuples ==> 
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Get tuple 3 

go toll b.1 

. ,. '• ~ 

-------~-~~--~~~-1 I 
I V 

After several iterations on line 2 
I 

~--~--~~--~--~--~--' 

At tuple # 10 the INPUT relation looks like 

INPUT 

word Seq wordleng Line 
. ' 

~--•rtab1--~~-------~-----------,----,--i---~r-~, 

1-----------·-------t-----------J-------J-------· 
I Table1 I 1 I 6 I 2 I 1 l 
I----------·- J -------1-----------1------- J -------I 
I is I 2 I 2 • 2 t 1 I 
1-----------J-------·-----------·-------j-------· 
I an I 3 I 2 I 2 I 1 t 
1-----------•-------•-----------•-------J-------a 
I ex a m p le I 4 j 1 I 2 I 1 J 
r-----------•-------1-----------a-------a-------J 
I of I 5 I 2 I 2 J 1 1 
I-----------t -------1-----------t-------J ------- i 
I the I 6 I 3 I 2 I 1 I 
1-----------·-------t-----------J-------·-------j 
I I H PUT I 1 I 5 I 2 J 1 j 
I -----------1-------J-----------J-------j ------- i 
J Relation 1 8 I 8 I 2 I 1 j 

a-----------1-------•-----------J-------J-------t 
I *Tt ab2 I I I 3 I :> I 
t-----------•-------1-----------a-------t-------a 
I I J I J I 

We are now at Step II b. 

At Step !I b. 1 : Line no has changed {from 2 to 3) 
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•• " II b. 2 

" n II d 

11 11 II e 

At Step III a 

At Step II c 

tl 11 I! c.l 

u " II c.2 

At Step II c.3 

0 

. Update line no . 

. Number of lines on page ==> . 
cur rent pageht - 1 = 4 - 1 = 3 

. There are more lines on page . 

. Go to Step II b . 
. Tuple 10 is a reference to a table . 
: Most appropiate page = 2 

(since tabheight > currentpageht) 

: Add new tuple to TABLES 

TABLES 

Tname Tsize Tvidth Tpage Tflag rrant 
~· .. .. ..., __ _.._.. ... _....,.. ___ ,..., __ ,...._, __ ____... ___ ~ __ .., ____ _. .................. _.,. _..,. 

I tab 1 I 20 t ... • I 1 I B I 1 J 
·--------·-------t-------1------1------·------· 
I tab2 I 15 j • • t 2 I T I 1 J 
I -~-~;.:.~.;.f _:..._...;;.~;.;.f .. ~..:...~~~-~~ ... ~;.;..~~ j ....;..;. .... ..;.t ... ~~~;.;. t 

: Add pageno to page attribute in INPUT relition 
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INPUT 

word Seq Wordleng Line 
.. ., '". .,~·. -. __ ,. ~ ·-· ~ . -·- ~- .... "'~ .... ~ ------..-..... ~ .... --.. ,.---..-............ ,.., ....... ,.. ... ____ ...,. .. ___ ,.. __ .,. ___ ._ 

I *Ttab1 I t I 1 j 1 l 
t-----------1-------•-----------r-------a-------• 
I Tab le 1 I 1 I 6 I 2 I 1 A 
I -----------1------- 1-----------J-------a-------t 
J is I 2 I 2 I 2 I 1 I 
1-----------t-------·-----------t-------J-------· 
I an I 3 I 2 I 2 I 1 t 
J -----------·------1-----------J-------·-------· 
1 example t 4 1 7 I 2 I 1 J 
t- ----------1-------1----------1------- J -------I 
I of I 5 J 2 I 2 J 1 I ·----------1-------t-----------J-------·----·---· 
f the I 6 J 3 t 2 J 1 j 
·----------·------- &----------- 1------- i ------- i 
I !NP OT I 7 I 5 I 2 • 1 j 

t-----------·-------·-----------J-------·-------1 
I Relation t 8 I 8 I 2 I 1 j 
I ----------1------- 1---------- 1-------1-------1 
I *Ttab2 I a I 3 I 2 l 
i-----------·-------·-----------1-------·-------J 
t I J I I I 

At Step II c.4 . There are more tuples in relation INPUT . 
==> Get the next tuple 

If 11 II d . No update on the number of lines on currant pag, . 
If " II e .. There are more lines on current page . 
At Step III a .. Go to II b . 
At Step II b. 1 . Tuple 11 is not a. reference to a table . 
11 If II b.1.a . Add page number to page attribute in I.NPJJ: . 

Tuple 1 1 becomes ••• 

0 
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INPUT (tuple 11) 

word Seq Wordleng Line 

At Step II b.l.b .: There a re more tuples 

Get tuple 12; go to Step II b.1 

I 
I V 

After several iterations on line 4 
I 

The INPUT relation is as follows: 

0 
page 58 



INPUT 

Word Seg Wordleng Line Page 
. ,_, ., ., ., 

1 ..... *Ttab1 .. ~ .. i~---.---~~,. .. --............... -, .. ..---,--i-.---i--J 

1-----------a-------•-----------t-------a-------• 
I Table 1 t 1 I 6 f 2 J 1 J 
J-----------·-------t-----------J-------·-------1 
I is I 2 I 2 I 2 I 1 J 
J-----------·-------t-----------1-------J-------J 
I an I 3 J 2 I 2 I 1 J 
t-----------1-------·-----------t-------j-------j 
1 example I 4 f 7 I 2 I 1 j 

1-----------·-------J-----------·-------·-------j 
f of I 5 I 2 I 2 I 1 J 
l-----------1-------l-----------·-------·-------· 
I the I 6 I 3 f 2 J 1 J 1----------•-------•-----------•-------a-------• 
I I NP UT J 1 I 5 I 2 J 1 j 

J -----------·-------·----------1------- j ------- j 
I Relation I 8 I 8 I 2 J 1 j 
J -----------t-------·-----------1------- J ------- j 
I * Ttab 2 I I I 3 I 2 I 
1-----------l-------t-----------j-------~-------j 
I Table 2 I 1 I 6 l 4 I 1 I 
t-----------1-------J-----------·-------·-------j 
I is I 2 I 2 I 4 I 1 t 
I-----------J-------J-----------1-------J-------I 
I an I 3 I 2 I 4 • 1 ~ 
1-----------·------- t-----------1-------. ------- j 
I example t 4 I 1 I 4 J 1 j 

t----------J-------~-----------·-------·-------1 
I of I 5 I 2 I q i 1 I 
I-----------J-------J-----------1-------J-------J 
I the I 6 I 2 I q I 1 t 
1-----------t-------·-----------j-------·-------J 
I TABLES I 1 I 6 I 4 I 1 l 
1-----------l-------t-----------J-------j-------J 
I Relation t 8 I 8 I 4 I 1 ; 

0 
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3.nd the TABLES relation is 

TABLES 

Tnarae Tsize Twidth Tpage Tflag rrank 
._ " ~ . ., . ,. --· 

1 -t'a'bT--I--2o-T-:7~ , .---a--..---1--~ 

t-·-------t------1------·------1 ------1-----·-j 
I t a b2 I 1 5 I • • I 2 I T I 1 f 

c 
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ccccc 
cc 
cc 
cc 
ccccc 

0 

BB HH A AAAAAA PPP.PPPP 
HH HH AA AA pp pp 
HHHHHHH AAAAAAA PPPPPPP 
HH 
HB 

RH AA AA PP 
HR AA AA pp 

4444 4444 
4444 4444 

41444 4444 
4444 4444 

4444 4444 
4444 4444 

44444q444444444444444 
444444444444444444444 

4444 
4444 

TTTTTTTT EEEEEEEE RRRBBRii 
TT EE RR Rli 
TT EEEEE BRRRRBR 
TT EE RR BR 
TT EEEEEEEE RR BR 
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4. 1 The Program "TAB SIN'l'E :IT" 

4. 2 Setting up the Input for "TABSINTEXT" 
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4.1 t!~ f~pgf~A "!!~il!IIJI0 

The program "TABSINTEXT" is a series of Pascal 

procedures, which alongside with its internal routines, 

calls upon several KBDSA procedures • The main program 

is embodied in the following lines of code 

begin (* TABSINTEIT *} 

setup( 1 N1 , 1 TDATA 1 ); 

TABL!PBOGBAK; 

prom t:tboot; 

end. (* TABSINTEIT *} 

The second line is a call to the MR DS A procedure 

SETUP and is the first executable state~~ant in the 

program. The relations which are used by the proqram are 

stored in the database TDATA which is set up before the 

program is executed. Since the database already ex: ist 

the first paramete.r in SETUP must be • N •. 

The third line is a call to the routine TABLEPROGRAM 

which controls all the t:rocessing done by TABSINTEXT. 

Specifically TABLEPROGBAK initializes the data 

(attribute names, sizes etc.) , it calls the routine 

which processes the infoi:mation in the relation INPUT, 

and finally it prints the INPUT and TABLES relations. 

The MRDSA procedure PBOKPTBOOT is called at line 
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number four and it request the user to put back the boot 

diskette in the boot drivE. 

The procedure TABLEPFOGRAM and in deed the overall 

flow of the proqram is shown by the flowchart below • 

. . . . . . . . . . . . . . START . . . . ............. 
I 
I 
V ................ 

: INITIALIZE . . . . ....... -· ..... . 
I 
I 
V 

•••••••••••••••• . . tBOC ESSW OR DS: . . ................ 
I 

' V ............. 
: PBI NT RELS: . . ............... 

t 
J 
V .......... 

: RETURN: . . .......... 
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The hierarchy of procedure calls within TA BLEPROGRA.li is 

shown in the diagram which follows. 
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INITIALIZE 

This internal procedure specifies the names of the 

attributes in the relaticns INPU~ and TABLES and then 

locates (using the MBDSA function FIIiDBD and the system 

relation RD) the starting positions o.f each of the 

attributes in the tuples of the corresponding relations • 

. From this is deduced the length of each attribute. T.hese 

values are useful when it comes to adding specific 

atrihutes into these tuples since the tuple itself is 

but a string of characters. 

PBINTRELS 

PR!IiTBELS generates the final output from the 

program. It uses the lfBOSA function FINDBEL and 

procedure PBTREL to locate and print out the updated 

versions of both the INPUT and TABLES relations. Before 

printing occurs the BINDl field of the system relation 

REL has to be set to zero since during the course of 

processing this field would have been used by GETUPLE to 

record the next tuple to .be read in sequential manner. 

Setting RINOX: to zero would in effect set the pointer to 

the first tuple so that reading and hence printing could 

commence from the top of the relation. 
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PROCESSWOBDS 

As the name would indicate this routine processes 

the words in the text. Since the text is held in 

relational format, these operations are implemented by a 

call to the procedure PBOCESSTUPLES which in turn 

operates on each tuple in the relation INPUT. 

PROCESSiiOROS begins by finding the first tuple in this 

relation and thereupon derives the starting line number 

value. To ob·tain these, calls are made to the MBDSA 

function FINDBEL and to the procedure G !TUPLE as well as 

to the internal routine CHABINT'IRANSFORfil which 

transforms a character string 

numeric value. 

INTCHARTBANSFOBM 

Because all elements of 

into its equivalent 

the relations in the 

database are stored as 

transform integers into 

format. This procedure 

characters it is necessary to 

their equivalent character 

accom~lishes this task for 

integer of eight digits or less. 

CHARINTRANSFORM 

CHARINTTRANSFOR~ 

INTCHARTRANSFORK in 

accomplishes the 

that it converts 

opposite of 

a string of 

characters between 0 and 9 into its numeric equivalent. 

This is necessary so as to retrieve numeric value data 

from the relation INPUT. 
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CONSTR UCTTUPLE 

This routine is used to construe t a tnple by filling 

in a single attribute each time it is called. The 

parameters for this rcutine are as follows ...... 

p1 = Integer pointer to buffer containing the page. 

p2 = " " 11 position of tuple i.n page. 

x = length of attribute in tu ple. 

y = position of attribute in tuple. 

str= string holding attribute value. 

The routine proceeds by filling each character of 

the string into the text field of the record for the 

work file of the particular relation. 

PROCESSTUPL.ES 

Before the processing of the tuples of the INPUT 

relation begins, PROCESSTUPL ES initializes the program 

variables which are to be used in this phase. These 

include the following •••• 

tabnum 

pageno 

table number; initially set to 0 

page number; initially set to 1 

numtuples ----- number of tuples; set at 1 

since tuple 1 has already been obtained 

currentpageht -- current page height; set to stdheight 

numtblsonpg ---- number of tables on page; initially set to J 

inputsize ------ number of tuples in INPUT 
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For each line of text PROCESSTUPLES operates on all 

tuples with data pertaining to that specific line. When 

a new line is encountered the first word of that line is 

checked .for a table reference. This is done by checking 

the first two positicns cf the WORD attribute for the 

characters '*' and ''1' 1 • If a reference to a table is 

indicated the procedure PROCTABLES is called else a 

loop is entered in which all tuples pertaining to that 

line are processed until a nev line is found. For each 

line that is processed the current page height is 

appropiately adjusted. When this height becomes zero a 

call is made to the procedure GETNEXTPAGE which finds 

the ne.xt page u.nto which processing can resume. 

GETNEXTPAGE 

when all the lines on the current page have been 

used, this routine is called to find the next page as 

well as to obtain the relevant information pertaining to 

that page. In order to achieve this objective, 

GETNEXTPAGE attempts to access the next-page list 

(discussed in section 3. 1) • If the list is empty then 

the page number is increased by 1, the current page 

height is set to stdheight, and there would be no tables 

on the upcoming page. If the list is not empty however, 

the top element is removed and the page number and other 

relevant information a.re obtained from fields in this 

record. The subsequent record now becomes the top record 
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of the list. 

LOOP_ ON_ LINE 

If the first word on ~ line does not refer to a 

table then this procedure is invoked. It is this routine 

that processes the tut:les which pertain to an individual 

line of text. This includes the addition of the page 

number to the PAGE attribute of the relation INPUT, and 

if the tuple number is less that the total number of 

tuples in the relation then the next tuple is obtained 

and the line nu11ber is deduced frcm that tuple. In 

order to accomplish these tasks LOOP_ON_LINE calls 

INTCHABTRANSFORfl, CBABINTRANSFOR!, CONSTRUCTTUPLE and 

the HRDSA routine GETOPLE. 

PROCTABLES 

This procedure is called whenever a reference to a 

table is made. .It begins by finding the indices in the 

system relation REL of the relations TABLES and of the 

tables to be referencEd. The latter is accomplished by 

the procedure f'IHDBEF. PROCT ABLES then checks the 

height and width of tbe referenced table to determine if 

it can fit on a page. If it cannot an error message is 

printed by the procedure EBRORPBOC and the program is 

halted. If the table can fit and can do so on the 

current page being processed then the number of tables 

on the page is increased by one, the table is flagged to 
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be put at the bottom of the page, the sequence of the 

table on t.he page is found, the current page height is 

adjusted to reflect the placement of the table onto that 

page, and the relaticns INPUT and TAB.LES are 

appropiately adjusted by calls to UPDATE_TABLES in the 

case of the TABLES relation and CONSTRUCTTUPLES in the 

case of the INPUT relation. If the table is not able to 

fit on the current page t ben it is placed at the top of 

the next page if there are no tables on the upcoming 

"ne~t" pages, or is placed in sequence (by rank) on the 

most appropiate page. Finally PROCTABLES checks if there 

are more tuples in INPU'I and if so then it gets the 

next tuple so that further processing can take place. 

FINDREP 

FINDREF locates the index in the system relation BEL 

of the tables which are referenced. The routine makes 

use of the KRDSA function FINDREL to accomplish this. 

The table names must be specified by the user as the 

paramete.r to FINDBEL and the tables must be listed 

within the •case• statement in the exact o.rder in which 

they appear in the text. This is because the "tabnum" 

variable keeps tract cf the number of tables referenced 

and in order to find the correct index in REL, 11 tabnum" 

must match the case label. If the user does not specify 

all the tables within the .routine then a call is made to 

BRBORPBOC and a message is signalled that a table has 
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been excluded from the list before the program halts 

processing. 

UPDATE_TABLES 

Having derived all tbe necessary information for a 

particular table that has been referenced, a tuple is 

now compiled (attribute by attribute) and added to the 

relation TABLES. Calls are made to the MRDSA procedure 

ADTUPLE and to COHS'IBUCTTUPLE, INTCHA.RTRANSFORN, and 

CHA.RINTT.RANSFORfi!. 

FINDAPPROPAGE 

In the event that a table cannot fit on a page this 

routine is called to find the most appropiate page onto 

which that table can be placed. This is done by 

searching down the text-page list until a record is 

found where the pageheight field is greater than the 

height of the tablE. At this point the table is 

effectively placed on that page by updating the 

pageheigbt, tblsonpg (tables on page) , pnum {page 

number) and rank fields of that record. If the end of 

the list is reached and no such record has been found 

then a new record is created and the necessary 

info.rmation are placed into the fields of that record. 

This is then added to the bottom of the next-page list. 
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ERBORPROC 

This routine is called whenever the program 

recognizes an error in the data. Three errors have been 

specified and include 

1. A table being toe long to fit on a page, 

2. A table being excluded from the list in the 

procedure FINDREF, and 

3. A table being too vide to fit on a page. 

After printing the appropiate message, execution is 

halted so that the user can take whatever corrective 

measures that are necessary. 

The data for the relations which are input to 

TABSINT.EXT are set u f using the Relat iona 1 Editor. In 

order to use the Editor a liRDSA program must be written 

to call the 

the Editor. 

user procedure EDIT, which in turn invokes 

The Editor was designed to provide a high 

level interface for the end user. 

The program SETUP_INP OT is typical of how the input 

should be set up. The variables "domlist1" and 
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"domlist2" refer to the INPUT and TABLES relatio.ns 

respectively, whereas "tab1" to "tabn" refer to the 

first to the n-th table to be referenced. 

The procedure EDIT is invoked so that the relations 

could bE created and edited. PBTREL is subseguently 

called to print out the relations whilst SAVE 

permanently saves thes on the database. 

Appendix c gives a listing of the program 

SETUP_INPUT and Appendix D gives a sample of the data 

used by the relation INPU'I and TABLES as well as for the 

tables to be referenced. It should be noted, in the case 

of the TABLES relation, that ideally this relation 

should initially have no tuples. However !RDSA does not 

appear to recognize and save null relations. This 

problem is resolved by having the first tuple of TABLES 

be a series of zeroes or ''don •t care" characters and 

this tuple is disregarded in subsequent dealings with 

this relation. 

The INPUT and T.ABLES relations which are output from 

the prog~am are given in Appendix E. 
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AA AA AA ppppp !?PPP P E.EEEEE N N DDDD IIIIIIIII X X 
A A p I? t? p E NN N D D I X X 
A A p p p F E N N N D D I X X 
AAAAAA FPPPP PI?PPP EEEE N N N D D I X 
A A p p E N N N D D I X X 
A A p p E N NN D D I X X 
A A p p EEEEEE N N DDDD !IIIIIIII X X 

AAAAAAAA 
AA AA 
AA AA 
AAAAAAAAAA 
AA AA 
AA AA 
AA AA 
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The f ollowi11g is a list of standard cov entions for 

c~ping with figures, tables, footnotes, etc in text. 

1) 1'he purpose of tabulation is to present data more 

vividly and concisely than is possible in the text .. 

Tables can often be condensed:- a factor common to all 

elements in a column can be incorporated into a column 

healing; a variable pertaining to only one or a fGw 

entries in a large series can be indicated in a footnote 

(Table 2) • 

2) Table titles should be brief. Explanation, if needed, 

should be given in a footnote. 

3) When tables are referred to in the text, they should 

be numbered consecutively throughout the vork, not 

beginning a new series of numbers with each new chapter. 

Reference in the text should be to table number, not to 

a specific page. The table number may be either Roman or 

Arabic numerals and may either be set on a separate line 

or run in with the caption. 
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Ex: ample: TABLE II 

fllarsh Herbs 

Table 2: Immigrant Aliens Admitted to the 
United States 

4) Table numbers and captions are usually set above the 

table itself. 

5) Short tables are clearer and more forceful than long 

ones. A large 1 un wieldl y table, therefore, should be 

broken up into separate smaller tables if the data will 

allow. 

6) Use zero to in die ate "none" in answer to the implied 

question "how much?•• or "how many?" (Table 2) • 

7) Ose ellipses to indicate tha·t no data were available 

or that a specified category of data is .not applicable. 

8) If all entries in any one column are expressed in 

decimal fractions less than one, zeroes must be used 

before the cipher. Decimal points should be aligned. 

9) In Stubs {first entry in horizontal columns, and 

their subdivisions, capitalize only the first word 

(Table 2) • 
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~" ... ... " 

___________________ ,.. ________________ _..... ___ ,_, __ ....,._.--... ____________ _ 
TABLE 2 -- COMMON MANIFESTATIONS ON COLRECTAL CANCER ' I 

• I,. __ ..;;._-;...;. __ ,.;.,;.~-.:.-~ .. ,;.--.;..-----.:.--_.;.---------------------------:.;.;.;._ t 
J Manifestations 1 cattel 1 Hallstand 1 Palumbo J Gilcbrist 1 
I .. ..;. .. :. ... .:.~;.--------·~------·--1-~-..... .:.;._ ... l _______ ._.l .... _..._......__l. __ ~.,;.~..;..~--;.- 1 
tChanges in bowel habits 1 69.3 1 1 72.75 J 50.) 1 
1------------------------·--------t ---------·--------- j ---·--- -----. 
I Pain I 6 B. 0 t 6 9. 96 I 81 • 2 5 I 2tt. :l f 
j------------------------J--------j-----------1---------J-----------· 
IAnenia I 20.6 I 4.35 I o.o I 12.0 I 
1------------------------t--------t-----------t---------·-----------t 
I Weight Loss I 50.6 I 76.28 I 66.25 t 6.0 * t 
1----------------------- 1-·-------j----------t---------. -----------· 
jObstruction J 0 1 10.27 1 25.00 1 lJ.J 1 
j ----------------------1-------1-----------1--·------- J -----------I 
IAsymptomatic t 0 1 0 J ••• t 7.Q ; 
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AA AA AA ppppp ppppp EEEEEE N N DDDD IIIIIIIII X X 
A A p p p p E Nlf lf D D I I X 
A A p p p F E lf N lf D D I X I 
AAAAAA PPPPP ppppp EEEE N N N D D I X 
A A p p E N N B D D I X X 
A A p p E lf NN D D I X I 
A A p p E!EEEE N N DDDD liiiiiiii X X 

BBBBB:BB 
BB BB 
BB BB 
BBBBBBB 
BB BB 
BB BB 
BBBBBBB 

0 
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( 
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lhe followinq is a listiny of ~e program "TABSINTEXT". 



0 

· *'~t.s+-t·, n +-1· *) 

P~oaram tsbs1ntext~i ·.output): 

cont::,t stclhe1 oht - . .:4. { tfl61.>~ . number of 
s t dtrJ i dt.h 7(); { m~.i>t . numb1=:r o+ 

tvpe rlomstr = oack~d arrayll •• BJ of char: 
t<:\bl ink::.:::::····tatwef: 

tabr·E_-,f=record 
panenum.pageheight,tblsonpq 
nextpaqe : tablinks 
end: 

strnc8 = arrav [1 •. 8] of char; 

var pword,pseq~pwordlength,pline. 

1 ines D t;•t- page ) .... 
ch,::~ractE~r·s per 1 :i.ne 

ppage,ptname.ptsize,ptwidth,ptpage,ptflag,ptrank, 
lword,lseq,lwordlenqth,lline,lpage,ltname,ltsize,ltwidth, 
ltpaoe.ltflaa.Jtrank~tabnum~numtuples,inputsize, 

rptr 1 , ptr l • tpt r 1 : integer; 
ch~r.:har; 

Procedure intchartransform(num,numdigits ~integer; var s:domstr); 
var indx,rem : integer; 

.... 
J 

C* lHIS ROUTINE TRANSFORMS AN INTEGER INTO A CHARACTER STRING. 
THIS IS BECAUSE ALL ELEMENTS OF THE RELATION ARE STORED 
IN CHARACTER FORMAT. 

beoin (* intcha~transform *) 

end~ 

for indx := 1 to 8 do s[indxJ := 
for ind}~ :== numdigits dn~Pmto 1 do 

begjn 

0: 
1. : 

5: 

7: 
8: 
9: 

rem := num mod 10; 
c: a se n?m of 

s:: [ i ndN J: = · 0' ; 
sfind:.:J:='l '; 
s U nd ~: ) : = '2 ' ; 
s [ i nd:-: J: = ':.:.:; · ; 
sf..indxJ:='4'; 
s[ind~<J:='5'; 

s U nd:-: J: = '6 · ; 
s ( i nd:-: J: = '7 ' ; 
s [i nd}: J: = '8' ; 
s [ :i nd!-: J: = '9' ; 

end: 
num := num div 10; 

end; 
(* jntchartrans+orm *> 
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i. r-1 

! ·i<: TH! S h'CH iT I t<!F C[li,iUEPTB f:~ (:n f.; I NG ClF C H?"if.;r:.\C IFF·:!:;:, BET!,cJE:J::J.! 
t• Ptl\!fi 9 J HTO ITS NUi·IEh I C: EOU I 'H~L.Ei\rf 1-d 

beoin (* charinttransform *) 

for indx1:= 8 dnwntb 1 do 
henjn 

.! 1 , : 

f "";!' •.• 

'··' .. 
'4 ' : 

'9. 

f?}f p: = 1; 
k: = ~3 - i nd~{ 1; 
1 f k .>0 then 

beqin 
for v:= 1 to k de exp~=exp*lv~ 

r:?nd; 
Ci:'i.!"'.!'? s[ind~·:i:i of 

sum:=sum + <l*exp>; 
·:?-.t!;n: =sLtrn + ( :21f:·<·?.>~ F' J ; 

sum: =st.•m + ( ~r.*e>:p): 
~~t.!.m: =:::.L~rrr "t"- ~ 4~·e}{ p .: ~ 

s.tJ;lt: =·::;.lJfn + ( 5*e~-~ p) ; 
sum:=sum + (6*expl; 
sum:=sum + C7*e~p); 

:::um: =st F'' + ( B*e>r p) ; 
sum:=sum + (9*expJ; 
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.. ,. lHl~:; l;l::t1Hlf:: !'3 (L::;EU TD CDI·~·~:;Tf:UCT H ·rur)L.E l~i FILL.II,IG 
11·1 1:\ ~;:)li.,H·:a f k'H·:JBUTE E(1LH firiE ll IS CHLL.ED. !HE 
~ARAMETERS ~RE AS FOLLOWS .... 

n 1 = IN rFBEH PO 1 NTEf.;: ·r U 81JFFEf.: CDNT f.:l J NI NG ·1 HE F·'(4GE 
p2 = H ll ll FOS J T I Ui'·l CIF TUPLE I J·.j Ti"IE f-'f.:IGE 

-- L EhlFiTH OF fHTF< I BUTE IN THE TUF·'L.E 
v = F:::c:.; l T J UN OF ?YfTH I BUTE l 1\l TH TUPL.E 
str = STRING HOLDING ATTRIBUTE VALUE 

t·1.;::;·a1n ;·* constructtuple *) 
writelnC 8nter ~onstructtuple'); 

i nd::-~ : ::w-: p;_·; 
for indxl := 1 to Y do 

hE~oi n 
bufptr[plJA.datafindx 
i n d ;.: ; ::::: i n rh: + 1 ~ 

end: 
(* constructtuple *' 

1] := strLindxlJ; 

Pr c::.cedur !-:> l?.rrororoc l. en~ : J. nteqet-; tat! name ~ domstx) ; 
;..:::.:._ t:Jpnj n ( * errorpl~oc *) 

~ c:2s:.e err of 
l: beqi n 

wr1teJn:writelnpwr1teln; 
~".1ri tt:"~J n (tabname ?- • is tn 1 ong to fit on paqt;:. '): 
writRln:writeln: 
halt: 

end= 
:;~: beqi n 

wri~eJn:writeln;writeln; 

writeln~tabname, is excluded from list in proc FINDREF'l; 
wr i t: ;:-~ 1 n ~ 1t1r i t. e 1 n; 
halt; 

end; 
.-::; ~ t.JPQ l. n 

!?nr1 
enrl: 

wr i t e 1 n ~ wr i t e 1 n; vir i t e 1 n; 
writeln<tabname, · is to wide to fit on page.'); 
writeln:writeln~ 

halt:; 
end~ 
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c 

f-·r-· ;~.,C:. ::~.< ~ \}tt-• {~~ L"• ;:- f:n:- t' .. ;:t-, F":::Z. t .;;~rJJ ri ;'~\rYH7? ~ d C•(f'l s; i- l ... ~ t CJf':O pi:\ f1 E7 j ·t:. --:.~ f·) J. :!. n ~:: ·;:; 
\/?.i'"' r--i:.l_tnt.h.t ~;~.c1r~ .... ·c .. c:t\!-!(·:7ni.'*.tJ.:=~-:~E!I"lt ~. pt::~ct-.-:r·;c:J: i r:t.(~:~q.::;:,l,,... J; 

t· , t· ·1 ·"' c· : 
t ;.", h ;::. t I~ 

t•·l- -·.1! .. 11 
~ . ; -:: ' . ,. 

st pacKPrl arrav[l •• 8] of char; 

t-:·; · r-;.- eci< tl'" E· + i nri ;.;:;ppr cr.; acE"·' t va.r pnu.m : in t eo er· J : 

··.!;=<F- 1-:• : t"iunl E:>.:=;n: 

h.?n:in (* find~•pp;---opage ~) 

wr1teln( enter flndaooropage'); 
I""H''I,•J ( pq) = 
f:t q : ~~~ q €·!! ; 

b:"=true; 
while (o~ () nil) and (b =true) do 

benin 
f t~bheiaht<=ngA.paq~heiqht then 

end 

in 
per·. P"'·qehei qht: ==pg· ··• p;;1.qehe1 qht 
pq~.tblsonpu~=pq~.tblsonpg + 1; 
prium: = per·. p;::--~.qenum~ 
rank~= pgA.tblsonpg: 
b: ::::: -fal !:"-e= 

if .nextpage=nil then 
in 
b:=false: 
r•e~<>J ( npq .1 : 

tabheiqht; 

npa··',. paqE>num: =pq···. pa.qenum+ l; 
npg~.pageheight:=stdheight-tabheight; 

npg~.tb1sonpg:=1; 

l"'nd; 

end 
else 

npgA.nextpage:=nil; 
r;;1.nk:=l: 
pnum:=npgA.pagenum; 
pgA.nextpage:=npg; 

if (pq =nil) t;lnr:l (IJ =true) then pnum := o; 
r,;:.nc1: C* findappn::n::Jaqe ·¥:-) 
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· ... ·~·,. !'~ ·f rr cf }: r) T· '"- ::::~ , t n t !··· ~? 

n s t r.. ~ (j ;::trn{:::. t:·.~~- ~ 

ad le(tabptr.ptr2,tptr2J: 
CDn£~tl'"l.t.CttL\p[ P {[Jtr··2" tpt.r2, 1 tn<E•.IDP. ptni:'\Hlf?., t.ahname); 
jnt~hartranstorn(tabheigh~.Itsize~nstrl; 

;::·cm<::;tTucttu.p!.ri'(pt.l""2,tptr2. Jt.size. s:.jzE·~nstr}; 

intch~rtransform<tahwidth.Jtwidth,nstr>; 

cons+ructtupletptr2,tptr2.ltwidth.ptwldth.nstrJ: 
intch~rtransform(pqno.ltpage.nstr>: 

cons+ n.tct t:.tp le 1. rtr2 ,, t.ptr 2.] tp,?<CJI:::' "ptpr.·HJE' .1 n s.tr) ~ 
intchartransformCrank,ltrank,nstr); 
cons.t.rl.lctti.IP.I F.• \ptl'"":·;;· • t.pt.r·~~· 1 tr·ank, rank., ns.tr- 1:; 
nE;tr· L 11: ==f I. ;:.<q; 
fnt- 1 nd>~ ~== ? to 8 clo nstrLind:-:J := ·; 
con 5 i· r·tl c t t u.p l c.:; ( p t. r· ·~: , t p t. t- 2 • 1. t f 1 '"' q • f.".l t f 1 ag , n 5 t. r- ) : 

.. . . .•• + 1 rtdrP.·t·: 

bc-?qin 
wr1telnC'enter findref'); 

, ... ef p t. ,.--: .::(; ~ 

c?se t.abnum of 
1 refptr:=findrel ('ORDER'): 
L refptr:=findrel ('0RDER4'): 
3 refptr:=findrel ('MARK'); 
<r n;:fptr:=-finclre1 ~·FINAL'): 
~ rPfotr~=findrel ('REGSTR'l; 
,".:) refptr:=ttndrel 'TBLEX')~ 

end: 
j f refptr=O then 

h~:;~qtn 

Prrorproc(err.tabnamel; 
end; 

Pn11; (* findref *) 
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c 

r .,·::;_f"';l· ... ~::i r:;ht· :" :-.:;·i-?'7.; 1 rr-,-:::,+nt_t~"' .t .. !_ ... Jj_ ritJ:':{: 

j + t ~·:!_f-, ~ .. ~ C'J C t··t ;- .> S:- t C~ t·t E: j_ Ci h t t. f"i f2r·1 

errornroc(err.tabnameJ; 
F?J-l ri : 

·i + t·.;;:•.hh.:::.l aht < :::::,-tlr-r·E:•nt:pi:lqf'>ht: th12n 
bt7?f1 i rt 

+JE,:':i~=)t,'~ 

n~ .. trntb J s.fJnp~?: ::::nt.\tnt b 1 sctr·~pq+ 1 ~ 
curr8ntpageht := currentpaoeht-tabheight; 
I- eH! lo: : "'" G!I_frf~: [) l S:C'tl"\ p CJ ~ 
uorl&te_tables(pageno): 
intrh2rtransform(oaqeno,loage.ogstr): 
+or k := l to 8 do st[kJ:=ogstr[kJ: 
c:cnFt:n.\ct tu.pl E' (pt ~~·.I • tptr 1 ,, 1 paqe, ppe.;;,ge • st) :; 

if toooaae = n1l then 
with tocpaqe~ do 

tH?r:;:l n 
oaaenum:=paqeno ~ 1: 
pageheight:= stdheloht: 
rank:=O; 
newtpaq~:.~~ ::::nil; 

end: 

findappropage(pnum>; 
if pnum = 0 then pnum := paqeno + 1; 
update.t.ablr~!"'.(pnum>; 

intchartransform(pnum,lpage,p ); 
for k:= J to 8 do stLkJ:=pgstrlkl; 
constructtuple<ptrl,tptrl,lpage.ppage,st); 

f~·nd: 

i f nt. 1rnt.up .I es < 1 nput: sj. ~~ f?. then 

c:== r:: • 
o et 1 1.p l e ( ,- p t r 1 ·; c: • p t r- 1 . t p t r i ) : 

""'l1rl~ 

numr ur:-. J ""~<::: =numtup l es+ 1 = 
! ·lt- pI'' \"tC tab! P.S 1.-) 
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~~.r- 11. I~if7.::<:ours+· ... r:tJrt-t?nt.:p t. numtb .l s:.onpq" 
f:: .. j ncj;.~ J nt r:=.·of.'-:lt-: 

tonpaae tablinks; 
·(. F-r.':::> l'l2- fDE"; : d Cz<TJS. t r· : 
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r ;.. !"!-d::· F- f i T kiC)F~D CH·,_; 1:·:;. L .. J J :E f.:nJP:":E· hllfl .. r:::F;~ lCi j·~-t l"(d-:·:.L.E: Tl~t~i·~J 

-r }--i J F'i=:rl~----~-: rf: ~~~t~F: T f.~) I h!i.../C!I<f:~:I·)- Tl·-i i ~3 F--~fJt.~·r· J i\!E: l:.-:~F<L)C:t:::3~3E~~~3 '1-i-iE TtJF'Lt::S 
k.;t-{l_!_.f-t r:-r:-~·---·r;-.i_~.P-1 "'f[t bJi:J~~-Lt~~:~ It··.J ?·il-~~ tt··,jDI\.ifl)Lb:.:d~.- J.Ji··-!E:f, ~~f-.. ~(}C;r::~E.b:tf-._!~3 ll'·.J 
TH!':; F"·:-:l'~·}:n;- Eh!DS t'J!!bJ.i Tl·!~ 1-IF<.:T i'·JUh:L• cq:: TJ-H:: J·.JEXl LH·1f::. IS 

·5-t.rnof:1~ 

intrh~rtr2n~form(paqeno.loaQe.pqstr): 

for inrlx == I to 8 do st[indx1J:=pgstrlindxJ; 
while tl1neno = linecount) and (numtuples<=lnputsizeJ do 
hPnin 

Pnd: 

(* add p oeno to the PHGE attr1bute of the 
relation INPUr *) 

'* ~e~ th~ next tuole and obtain the value of the 
l:i.r;i? n:\mbe~r 1n t.h<:> LINE at.tr .. lhut.e *J 

'·· ~ = c 
1f ;;:.Jr;.t.up1E·s <. innutsize then qetuple(!~ptt-l.,c~pt!~l~t·.ptr-·1); 

numt uo J ·?s: =numt un 1 es+ l :; 
c!\:mmv: =t.ptrl; 
for ind·:~l := l tr::. B do Jnstt-Lind;-:lJ~=' -~ 

for ina~l := (9- lline) to 8 de 
1:-;r:.?n in 

Jnstr[indx1J == bufptr[ptr1JA.data[dummv+pline-1J; 
c1ummv: :::::dummv+ 1: 

ch~rln~transform(lineno,lnstrJ: 

writeln:writeln('lineno = · .lineno):writeln; 

··:l";d: '* Joop on~line *) 
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fHJS 
~·,'CJL!·r· Ti\J~· I ~:3 C.:{:·ii .. t .. F:~D TCJ r-:: l\\1[) T~·~f:. l;oJE:l .. l F't~Jt3i:: {~~~:; V-.JE:L.L {·!E~ rCJ CIF":·r <ill'~ 
TilE F~ELE'){;l·.Jf Ji·Tf-:-:Fd-!(~r Lil\i F>~;~i~:;Tt~ 1\!Ii.,lG lU f!···lf:-11 F:'i~::<E. 11:) 

'-.Ji::<l~ b : bo~~)l f?.:;:n: 

Dn : t;.:,.b.iin :: 

net"J ', r:: q J ~ 

r:11:~~ =topf:J3:.:.F~; 

b~ :::::tr"'t.l2: 

i + pc1 = nj. i thr::n 
t:'teqirt 

currentcaqeht := stdheight; 
panc:no := paqeno + 1: 
nurntbl :.onnn ~ :::::t)~ 

end 
Pl Si"~ 

bt.?C1 t n 
p21qeno ::::::: per··, l::i<:~genum: 
C: tJFTEnt.p ,;:p~Jf=oht ~ ::: p C:j'. '. pagehei ght; 
numtb 1 sonpq ~ = pg···" t.td. !:!-CH!pg; 
t. cJp o ::":J.<;-1 i-=2 : === p ( .. 1· ·• r·iG!~·~ t. p o.q e: 
clis:nc:se(pqJ: 

er1c! ~ 
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0 
c: t. ;·- t·- r.;.; r ·, i_· ; .. : ~:.~- q ~ ::::: 

r--., : .~:".·I·· !"' 
j i \.-,_'· It • \_ i .. ; ::- .-.".' ~ ~ • I 

1necoun := J1nena: 

I* oroc~ss ail tuples wxth dat2 pe~ta1ninq to a 
sc-·r=-->::it:~c JjnE?. Few· a nevJ l.1ne. r·t:?~:.et linecount and 
d Fe: r f:?c-:1 S:C C UF' t" E·'rl t p F.:.q Ct";C;:J y h t * i 

'* :·hc,,•:-1=: t!lc til~~::;t t-\!(:lnj o-t· tlrts neii'J Jinf2 +or a tt"'ble 
:r·::::-;1- en=-::nc(? -li· i 

b (""Cl1 ["; 

t'lr-J t r.!l n ( :i nch: 1) ; 
~ordstr[indxlJ:=' 

+or 1nd:-:J ~= l to B do 
bPoin 

:mnistl~[ i nd;.; 1 J : == bufptr· Lptr l ]···. r.:li:ttBldummy+r:.ntJOrd--1 :J: 
dummv:=dummv + t; 

F·nd; 

(* check tor table reference *) 

writeln:writeln: 
1-vr i +: E· ( ' ) ; 
for ind~1:=1 to 8 do write<wordstr[indx1J>; 
writeln;writeln:read(ch); 

APPENDIX B 



i·~. r-. . -- ~ ..-',, .... I; 

.-.:-.:--! • 
• ·~; i w"' 

orrc~ables(tahname~toppaqP~numtbJsonpq,currentpaqeht,paqer 

b ::::;.q 1 r-, 
l oDp _on 1 i. r>c ~ 
Ctlrrentpa.q:.-::,ht : = cun"·E""ntpi:HlPht .1: 

':-"nd: 

{* ch~c~ i+ there are no more l1nes that can be output 
on the oresent paoe *' 
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c : ::::: 

.· . . 
+c)t,.. t nrJ>~ 1: 19 - llineJ to 8 do 

bF'CJin 
.l n·:::;t ,~ :· :i. ne>: .l :1: :::::bu·f ptt· .. !. ptr 1 .J · · ... ci i:1ta!: dumm\;·+·p .t 1 ne-- l J; 
cl~.; rorn\/ ~ ==·.~it.: Hiffi..,.,/+ :1. : 

line no =',lnstr:B>; 

r\~·:\r:tf.:.::rtct: :";;::1: 
C t'~~'i,... i n·r t.r E:i.f1 ~.-!" C•:·- ~; ( l i f1f::~nC1 •1 1 f"J s:.t t ... ) ; 

flf0Cf!!·}·:;.s;.1"'.tif:J t i.:?S:: ~ 

Procedure crintrels: 
var a.b : 1nteoer; 

\* THIS F:CJUTHlF F'kHHS OUT THE PELATH.li'J~~ *i 

beoin t* printrels *) 
wrtteln('enter pr!ntrels'); 
writeln:writeln:wrjteln; 

,'7;:=+indrel ( ··ll,lPUT') ~ 

:Jd:rl-?1 ( . INPUI', . THE I f··WUT f".'EL?~TJON. .·): 
writeln;writeln; writeln; writeln~ 

h:=~inrlrel ('fABLES'): 
n:~l [hJ.rind:<:=O; 
nrtrel ('TABLES'. 'THE TABLES RELATION'.''); 
VJl'-i t.r-?1 n: 

Pnd: ( ·i<'- pr3 ntrP.l s *) 

APPENDIX B 



~ ' . (" 

:_.·r- n ~ 

1-· ~ 

'·* !!··HTlr~UZE F:E!jiTlD!'-E:; {-!';:;: L•.H:::LL .:·::::. i~\llHIBUTE i··!{1i'iEti. Sii.Eb, AI\ID 
F:ELf.-';TI'.)E F'fi~'ITIUf· .. :·; !N 'IlW'LE -l!rj 

ri !·~~:itJ ·~ .. ;;.+· >~ L 1 ) J ~ = ri~·.J~:-1f"1E ·· ~ 

doni i :;;t? L 'Z J ~ :::::: :·!,,] l PTH . ~ 

domlst1L3J:='LINE'; 

domlst2[1J:='lSlZE'; 
domlst2l3J:='fPAGE': 
dom]st2l5J~= fRANK'; 

b:=findrd 1 INPUT .domJst1.n.rdptr1>~ 
n!: :::::f}! 

pword:=rd[rdptrtr JJ.pos= 
;~sr:'rg:::::n:l!rclotxl I tJ:J.pn-=:-: 
n l :nn:ll ET'; q t h ~ :.:::t- d r. 1·· d r:. t r 1 C 2 J J • p os; 
D 1 i. rH-:::,: ::::r .. d [ ;-· {j \=:l t v-· 1 L :~; J J ;: p os= 
paae:=rd[rdotr1[4JJ.pos; 

n~n?me:=rrl[rdntr2[0JJ.pos: 

rtstze:~rd[rdntr2L1JJ.pos; 

nt.wirlth:=rd[rrlptr2[2JJ.cos: 
ptpaoe:=rd[rdntr2[3lJ.pos; 
ctfJa~:=rd[r r2l4JJ.pcs; 
ptrank:=rd[rdntr2C5JJ.pcs; 

I ~·F:H·" d : "-"'P 
lsea;=nwordlengt q; 
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dnm]jst2[1J:='tsize': 
rlom]Jst7r2J:='twidth': 
domJist2l3J:='tpage': 
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rellist[OJ:= JNPUT': 

rellis~ 2J:= ORDER': 
relltstf3J:='ORDER4; 
relllstL4J:='MARK : 
re1Ji5tl5J:= FINAL: 
relltst[6J:='REGSTR': 
rellist[7J;='TBLEX : 
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