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Tue Siemens PEARL Compiler System 

Dipl.-Math. H. Schoknecht, Dr. rer. nat P. Rieder, Karlsruhe 

1. L&nguage Subset Implemented 

The language subset implemented cavcrs 

Basic PEARL with the following supplel'lents, 

all language elements from full PLARL: 

- initialization of arrays and structures 

- more than three dimensions for arrays 

- arbitrary lower dimension bound of 

arrays (also negative) 

- assignements of complete arrays and 

structures 

- multiple assignment is allowed 

- operators LWB, UPB also monadic 

- bit and character group selection 

(also on the left side of an 

assignment) 

- with task operations schedule lists 

are allawed 

- ACTIVATE with priarity parameter 

- Modula function (REM) is implemented 

- String assignments with cutting aff 

(with output af a warning) 

- TOFIXED far CHAR (2) 

- TOCHAR far FIXED (7) 

- B2 format is allowed 

- for the following short forms, the 

carresponding lang forms are also 

permitted: 

CHAR CHARACTER 

DECL DECLARE 

DUR DURATION 

IDENT IDENTICAL 

INIT INITIAL 

IRPT Il'iTERRUPT 

PRIO PRIORITY 

PROC PROCEDURE 

SPC SPECIFY 
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2. Brief Description of the Compiler 

Technology Applied 

2.1. Integration into the System Software 

Considering the later introductian of the 

PEARL Compiler as a product, fram the be

ginning importance was attached to its full 

integration inta the line of products of 

the development system for the 300/16 bit 

computer family (/1/, /2/, /3/). This lead 

to the following objectives: 

- Pragramming of the PEARL compiler in 

the available programming languages, 

the ASS 300 assembly language and the 

MECO 300 syntax analysis language, which 

the maintenance department is already 

well aquainted with. 

- Generation af the object code GS 300, 

the representation af the machine 

language of the 300/16 bit computer 

family, suitable far further processing 

through linkage editors and loaders. 

- Compilation af the modules fram source 

language libraries into object code 

libraries conform with the module and 

library structure required by the available 

utility programs of the 300/16 bit computer 

family. 

- Possibility of linking the madules 

produced by the PEARL compiler to other 

GS 300 madules. 

- Executability of the compiler as a back

graund program in a limited partition 

of 17 Kwords (16 bit word length). 

- Executability of the campiler and af 

the programs compiled by it under 

the cantrol of the ORG 300 standard 

operating system. 
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2.2. Promotion of the Acceptance by 

the Users 

and contains, in short, the following 

characteristics (/4/, /5/, /12/) 
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Important criteria for the compiler design - 17 Kwords partition 

also resulted form the objective to promote - lexical analysis by a finite automaton 

a positive user attitude towards the new - division of the syntactic and semantic 

product by means of an efficient implementa- analysis into four passes: 

tion. This lead to the following demands: processing of the system division 

declarations, statements and identifier 

- high compilation speed despite of parti

tion limitations. 

detailed and exact compiler messages, in

forming on the type and the location of the 

error discovered. 

- high efficiency of the object code 

generated by means of full use of the in

struction set of the 300/16 bit computer 

family without an additional optimi

zation pass. 

- integration of high performance runtime 

test aids into the PEARL compiler system. 

- error recognition, if possible at com

pile time (thorough type testing) 

- differentiated processing of inner and 

outer events (signals, alarms). 

2.3. Characteristics of the Realization 

The Siemens ?EA~L Compiler PC 30 was 

realized as an 8 pass co~piler (see Fig.1) 

Lexical 
Analysis 

( ASS300) 

Analysis of identi
fier definitions 
(MEC0300) 

List construction 
and· elimination 
(ASS300) 

Analysis of statem. 
RPN production 
(MEC0300) 

Expression trans

(ASS30Ö) lation 

Testinformation 
expansion 

(ASS300) 

S~tStem d•ivision 

-~WctYllö~0 n 

GS production end 
listina 

ASS30'0 

Fig. 1: Passes of the PEARL compiler 

elimination. The interface between the 

passes is a common intermediate language, 

requiring few additional tables. 

The syntax analysis is implemented accor

ding to the syntactic functions method 

(Glennie syntax machine). Dead ends are 

avoided by additional bottom-up ele

ments. 

code generation is implemented accor

ding to the principle of a stack 

machine whose first two elements are 

kept in two register sets. (On principle, 

the right operand is evaluated before the 

left one). 

- the last pass performs the output of the 

object code and the listing. 

3. 

If errors are discovered, they are reported 

in form of a detailed message where they 

occurred. 

the PEARL source language is directly 

converted into the object code 

(300-700 source language lines per minute). 

Existing Components of the Siemens 

PEARL Compiler System 

3.1. Structure of the Siemens PEARL Compiler 

system 

The structure of the compiler system is to 

meet the requirements of a high compilation 

speed and a simultaneous limitation of the 

available partition. Therefore, the compiler 

was conceived from the beginning as a 

multiple pass compiler. Three passes are 

used for compiling the system division, 

six for the problem division to output 

machine code of the 300/16 bit computer 

family. In the test mode of the compiler, 

a seventh pass, preparing the test aid 

information, is executed on compilation 

of the problem division. The first and 
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the last compilation steps are identical 

for system division and problem division. 

Therefore, the compilation is performed in 

.8 passes (see Fig. 1, /6/, /7/). 

3.2. Integration into a compilation 

system 

To produce and execute PEARL programs, 

several other programs are required 

apart from the compiler (see Fig. 2). 

These programs, however, are not PEARL 

specific but generally applicable utility 

programs of the 300/16 bit computer family, 

namely, 

- the text editor (MEDIS) for writing and 

correcting of PEARL source texts. 

- the linkage editor (BD 30) for linking 

PEARL modules together and for linking 

them to modules of the PEARL run time 

system or sometimes to modules not written 

in PEARL, e.g. to assembler procedures. 

- the loader of a (standard) operating 

system for loading of the GS modules 

produced by the compiler and the pro

duction of address references beyond 

module boundaries. 

The entire production path can also be 

controlled by service masks of the TESEUS 

software development system. 

To execute PEARL programs, the PEARL run 

time system is necessary apart from 

a suitable operating system. It contains, 

in form of procedures, all these instruc

tion sequences and data which, due to their 

length, are not directly inserted in the 

code generated by the compiler, but which 

are addressed via procedure calls. 

.. ------
' ' 1 
1 

____ }_ ____ , 
FORTRAN- l 
Compi !er : 
FC30 : 

----,-----' 
1 
1 
1 

' ' "-------
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Fiq. 2: Production path for PEARL p~ograms 

- kernel routines for input and output, 

especially in binary, unformatted form. 

- routines for positioning during input 

and output. 

- routines for realization of the GET 

statement 

- routines for realization of the PUT 

statement 

- routines for input and output into files. 

These compound modules can be either linked 

to PEARL programs or loaded as common code. 

Most procedures of the run time systemare Besides the compound modules, there are about 

reentrant and therefore, they must be kept 40 reentrant small driver routines which 

in memory only once. To facilitate handling, generally are only linked to the task re

most of them were collected in the following quiring them. For the few non-reentrant 

eight compound modules: run time routines (e.g. the task start rou

tine), the only possiblity to make them 

- elementary routines as e.g. routines available is by linking them to the calling 

for block entry, registration of a signal task. For interrupt servicing about 120 

reaction, array addressing etc. standard signals divided into 4 reaction 

mathematical functions such as sine, classes and 8 different error classes are 

cosine etc. at the user's disposal. 
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3.3. Testaids 5. Form of Delivery, Training Material, 

User Manuals, Maintenance Services 

The existing high-performance run time 

test aids make use of the information 

prepared during the test pass and perform Form of Delivery 

the following dialogue-controlled functions: The PEARL cornpiler together with the 

library is delivered on a disc as a seg-

- listing the numbers of the lines exe- mented prograrn ready for loading. 

cuted 

- lines numbering for the error location 

in the case of a run time error 

- unconditional stops at eligible line 

beginnings 

- stops at eligible line beginnings, 

depending on the value of a variable 

- testing and changing of the value of 

variables. 

In the source language listing, the error 

messages of the compiler are output at 

the place where they appeared. 

4. Host Computersand Target Computers 

There is no distinction between hast 

computers and target computers, since cross

compilation is not necessary. 

Host computers and target computers 

may be: 

Siemens 330, R10, R20, R30, R40 

Configuration for compilation 

- console device 

- printer 

- 17 Kwords partition for the compiler 

- 195 Kwords minimum swapping area on disc 

Configuration for target computers 

- standard peripherals and process 

peripherals as applicable (in parti

cular console device, printer, disc, 

graphic CRT terminal, paper tape, 

process signal interface). 

Training Material 

Siemens offers a two-weeks training-course 

on the language PEARL. 

User Manuals 

A user manual as well as a short description 

for the experienced user are available 

order number (P71100-D3010-X-X-35). Besides 

the language description these manuals in

clude the directions for use of the 

compiler and a detailed error and signal 

description. 

Maintenance Services 

The customer has a 12 month warranty on 

the functioning of the compiler system. 

6. References and Applications 

The first PEARL compiler system was released 

in January 1978 (/8/). 

Since then, three further product releases 

were realized. They had become necessary due 

to our field experience. They cover the 

enhancements according to the users' 

suggestions (/9/, /10/, /11/). 

References, state 9/81 

(The PC 30 has been available since 1978) 

Industry: 

0BAG 

Bayer AG 

MBB 

SDR 

GEW 

Berufsförderungs

werk 

Battelle 

BWB 

Regensburg 

Krefeld 

0ttobrunn 

Stuttgart 

Köln 

Heidelberg 

Frankfurt 

Eckernförde 
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Verbundwerke 

Haus Aden 

DFVLR 

NDR 

EWAG 

Raubach & Co 

0beraden 

0berpfaffenhofen 

Hamburg 

Nürnberg 

Freiburg 

Colleges: 

Stuttgart, Berlin, Karlsruhe 

Göttingen, Darmstadt, Dortmund 
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