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4.2 Data Aggregates 101 

APL. Of compiled languages, ALGOL 68 wa the fir t to allo ·t · th 
f 11 db CL 

. w 1 m e form 
of flex arrays, o owe ~ U. According to the terminology introdu . 
Chapter 3, such array variables are called dynamic. ced m 

4.2.3 Seguencing 

A sequence consists of any number of occurrences of data items of a cert · 
component type CT. This structuring mechanism has the important pr~~~ 
erty of lea~ng u~specified the n_um~er of occurrences of the component; 
therefore, 1t requires the underlymg implementation to be able to store ob
jects of arbitrary size (at least in principle). 

Strings provide a well-known example of sequences in which the compo
nent type is character. The concept of sequence also captures the familiar 
data-processing idea of a sequentialfile. 

It is difficult to abstract a common behavior from th~ examples of se
quences provided by existing programming languages. For example, SNO
BO L4 views strings as data objects with a rich set of operations. Con
versely, Pascal and C view strings simply as arrays of •characters, with no 
special primitives for string manipulation. Taking somewhat of a middle 
ground, PL/I and Ada provide string manipulation primitives but, to reduce 
the problem of dynamic storage allocation, require that the maximum size 
of a string be specified in the declaration of the string. Files present more 
serious problems in that they often have peculiar, system-dependent aspects 
as a result of the necessary interface with the operating system. 

Conventional operators on strings include the following. 

1. Concatenation The concatenation of THISJS_ andAN_EXAMPLE 
gives THISJS...AN _EXAMPLE. 

2. Selection of the first (last) component. Selection of the last component 
of the above string yields E. . 

3. Substring. A substring can be extracted f:om a given string by speci-
fying the positions of the first and last desired characters. 

· · · · ·d d f f'l vor example a Pascal file Simple pr1m1tives are usually proVI e or 1 es. r' ' . . fil 
only can be modified by appending a new va~ue to the end of an eXIStlilg e. 
Reading is possible only by sequential scannmg. 
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