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The programming language PROGRAPH has been 
designed as a programmming tool for fifth 
generation computers. It is particularly 
suitable for data flow environment. The pa­
per presents the basic concepts of PROGRAPH 
as well as a brief overview of a user-driven 
computer program for creating and editing of 
prographs. A number of examples is included.
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PROGRAPH: UN OUT IL CORDIAL POUR LA 
CONCEPTION DE LOGICIEL DE MICROORDINATEUR.

Le langage de programmation PROGRAPH fut congu 
comme un outil de programmation pour la cinquieme ge­
neration d'ordinateurs. Il est particulierement bien 
adapte pour un environnement de transmission de donnees. 
On presente les concepts de base du PROGRAPH avec les 
grandes lignes d’un logiciel sous le controle de 1‘usa- 
ger pour creer et editer des "prographs”. On illustre 
la presentation avec de nombreux exemples.
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'S5 underlying idea of this algorithm is to split the list 
sort each half (recursion) , and then merge both sorted 

into the final result. One can notice that the algorithm itself 
not require any ordering of the two. instances of sublists sorting, 
matter of fact, it is completely irrelevant for the algorithm 

the sorting of the first sublist is followed by sorting of the 
sublist, or the process is organized the other way around. 

t in classical sequential programming languages one must make 
that decision. In the data flow model this type of irrelevant sequencing 
of operations does not concern the user. In data flow environment the 
notion of an operation "preceding” some other operation does not even 
exist: an operation can be executed as soon as its arguments are 
available. Therefore a number of operations may be executed in parallel. 
This may greatly improve program efficiency.

More detailed investigation indicates that in many cases a further 
improvement may be achieved by combining the right blend of data flow 
and demand flow rules. Demand flow means that, roughly speaking, an 
operation is executed as soon as its output (results) is required as 
input by some other operation. Innovative character of PROGRAPH is due, 

the fact that *ts underlying execution rules combine 
both data flow and demand flow principles.
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BASIC CONCEPTS OF PROGRAPH.

We shall 
illustration the defintion of 
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are three classes of boxes: 
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introduce basic notions and ideas of PROGRAPH using as 
, .i c sort-by-merge algorithm in our language, building blocks of PROGRAPH are boxes connected by wires. There 

atomic (predefined) boxes, user-definition 
complex boxes. The atomic boxes are calls of predefined 

 , as well as calls of user-defined operations. Complex boxes
define operations introduced by the user or specify control flow in some 
typical situations (e.g. IF...THEN), The whole algorithm is expressed 
using the complex box IF.. .THEN.. .ELSE. Input of the complex box is also 
considered as input of the operations occuring inside IF, THEN, ard 
ELSE, referred to as C, Tl, T2, respectively. Output of the whole 
complex box is either the output of Tl, or the output of T2, depending 
on the (logical) value of the output from C. The abbreviations IF...THEN 
is used when T2 represents an identity operation.

LENGTH is a predefined atomic operation on lists with the obvious 
meaning. Although our language is typeless, predefined operations with 
logical results, e.g. ">", are enclosed in oval boxes for readability. 
The constant "1" occuring as the second argument of ">" above has a 
particular interpretation when it ccmes to data flow: it is understood 
that it permanently feeds its output with a constant result. Therefore, 
">" may be fired immediately after it receives the result of LENGTH. The 
following picture represents Tl of IF. ..THEN box.

| SPLIT I

DDM1 - a data flow machine custrm k •Our language, PRQgraph* R for 
initiated by them, in prograph t-L 
by a  number of concepts: ' pj® 
definitions, recursion, high lev^f b 1 y 
tools. Moreover, PROGRAPH provide^0?^01 
■■applicative updates", which, to our S® , 
Applicative languages leave the stateknowled3e- 
snapshot) unchanged, except for theV computation (meant 
severe limitation in a nanber of ami x applications.

the ] 
yet another 
expressive

_ —Ibxxxuy of 
high level control operations, j 
.1 provides the user with a new

to our knowledge, is a novel
— state of computation (meant as a — ’"oshot) unchanged, except for the function result, which is clearly snaL. o limitation in a number of aoniir^ — severe -*-•*•*•

for microcomputer



SOFTWARE ENGINEERINGmicrocomputer
tool FOR

jogT;DEF

ba
00WHILE I b

|gi iFl
( EHPfO ( EHPTYj1

1 ]
GET

□D
APPEND

QuD

ELSE J'.,:

]

]

B END

ba
W ENO :£=

b

ITend

1 46

iiiiiiiiiiiiiiiiiiiti

T *

| FIRST-REST

APPEND

pn
Cehpty j F CONC

c
THEN . ; .

r“

I a ____
IF THEN HHhW

I CONC

| c___
ELSE Bihh;

PROGRAPH: A FRIENDLY

. „ of sorted half-lists can start 
allows for recursive definitions. Merginggraphically reflected in the 
only after both of them are s°^' ? direct their outputs as inputs to 
fact that both instances of first the definition of MERGE in
MERGE. To complete our ex^. ition of MRGSORT.
PROGRAPH, followed by the de

| FIRST-REST

B END

----- H I*
1

H GET |



PROGRAPH: A FRIENDLY TOOL FOR microcomputer SOFTWARE ENGINEERING

||||||||| DEF

<IF THEN Hhihh

rSPLIT

|—Hrgsort |

IHERGE ]

EHD

END 

INPUT PROTOCOL OF PROGRAPH.
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level the user may define a new prograph, print a prograph, 
on the screen, or delete a prograph definition from the 
the "new box” level the user may call another prograph 
build complex boxes, and connect boxes by wires. At the 

hang 
an arrow 

and drop the wires (this reflects data no longer 
needed - wire ends with a square) .

Let us illustrate this protocol by giving 
ccmands to create an IF...THEN box. 
user for the level, t. 
to enter the definition 
particular 
this case, 
enter 
frame 
may fill in the boxes and

or delete a prograph definition 
level the user may call another 

and connect boxes by wires.
level the user may create the wires and connect two boxes, 

wires

j an initial sequence of 
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the user responds with D to indicate that he wants 
mode. Now the system prompts the user for the 

tvoe of obiect he wants to create (box or wire). If, as in 
Xx is to be created, the user will have to hit B and then 

the name of the box. For a name of a standard box, like IF' a tne name or.tne o screen. By similar commands the userof the box is drawn on tne sclwu. i connect them by wires.
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instructions: 
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New box level: 
Wire level: 
At the "box" 
display it 
system. At 
definition, 
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the wires (it reflects unchanged data and is represented by 
terminating the wire) ,
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