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MICROSOFT* COBOL-SO 
SOFTWARE PACKAGE 

• GSA validation at low-intermediate 
level implementation of ANSI 74 
requirements 

• Combines the most useful Level 1 and 
Level 2 ANSI 74 features, making it the 
most extensive implementation of 
COBOL for microcomputers 

• Interactive accept/display features 
allow direct interaction between data, 
program and operator 

• Highly efficient pseudo-code compiler 
produces compact, fast code 

• Complete utility software package, 
including macro assembler, linking 
loader, and MICROSOFT M/SORT 

• Tailorable screen-formatting facilities 
allow configuration to any intelligent 
terminal for menu and forms 
generation 

• COBOL offers four kinds of files for 
simplicity and speed in data retrieval 

COBOL has been the language of choice for commercial data processing for over two decades, and because of 
its established superiority, more useful business software has been written in COBOL than in any other 
language. That means quality, full-function packages, many written by the field's foremost experts, are available 
now. Existing systems for payroll, accounts receivable, general ledger, inventory, order entry, and forecasting 
can run under Microsoft COBOL-80. 

COBOL offers the flexibility that makes products adaptable, versatile, and available to thousands of microcom­
puter users. COBOL-80 not only retains the high-level features of standard COBOL, but also introduces 
superior interactive capabilities and user-oriented features which represent a major advance in the commercial 
use of COBOL. With COBOL-80, direct interaction between data, program, and operator becomes possible. The 
immediate acknowledgement or rejection of user-entered data facilitates equally immediate corrections and 
modifications. 

FEATURES 

COBOL-80 ANSI Standard 
and GSA Validated 

Because COBOL is so widely used, assurances of 
compatibility and portability are important to all 
users. The American National Standards Institute 
has established guidelines which provide a basis for 
making informed comparisons of different COBOL 
compilers. Elements of the COBOL language are al­
located to twelve different functional processing 
modules, .at two different levels. Microsoft COBOL 
combines the most useful Level 1 and Level 2 
features. 

The United States government, through the General 
Services Administration (GSA), tests COBOL com­
pilers to validate their compatibility and their imple­
mentation of the ANSI 74 standard. Microsoft 
COBOL for the CP/M operating system has been 
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validated by GSA as a low-intermediate implementa­
tion of the ANSI 74 standard. Microsoft COBOL is 
approved for federal government installations, plus 
you have assurance that Microsoft COBOL will per­
form to specifications. 

COBOL-80 supports such special features as: 

Advanced verbs: 
STRING, UNSTRING, COMPUTE, SEARCH, 
PERFORM (VARYING/UNTIL) 

Abbreviated and compound conditions 
Sequential, Relative, and Indexed files 
ASCII, packed and binary data formats 
Runtime assignment of file names 
Full COPY facility 
Line Sequential files 
Trace style debugging 
COMP-3 data format 
Program CHAIN 
Program Segmentation 
Formatted screen ACCEPT/DISPLAY 

with a single command 
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COBOL·SO 

Program Structuring 

COBOL's unique suitability to the business environ­
ment is due in large part to the structuring capabili­
ties built into the language. COBOL-80 programs 
have a natural, logical organization which reflects 
the nature of commercial data. This efficient, clean, 
top-down design makes COBOL-80 programs faster 
to write and easier to maintain than those written in 
other computer languages. 

OOOO-MAIN-LiNE. 
PERFORM 1000-INITIALIZE. 
PERFORM 2000-ENTER ORDER 

UNTIL END-SESSION. 
IF REPORT-REQUIRED 

PERFORM 3000-PRINT SUMMARY. 
PERFORM 4000-TERMINATE. 
CHAIN "MAINMENU". 

1 ODD-INITIALIZE. 
DISPLAY SIGN-ON-SCREEN. 
ACCEPT SIGN-ON-SCREEN. 
PERFORM 1100-CHECK-SECURITY-CODE. 
MOVE ZERO TO ORDER-COUNT 

ERROR-CODE. 
SESSION-TOTAL. 

Data Structuring 

The data in COBOL programs is arranged hierarchi­
cally. Information is stored in a logical structure with 
direct interconnection between related pieces of 
data. (Note here how COBOL's PICTURE specifica­
tion allows exact decimal arithmetic for precise 
representation of any dollar amount.) 

05 TRANSACTION 
10 TRAN-REF. 
10TRAN-DATE. 

15TRAN-MM 
15TRAN-DD 
15 TRAN-YY 

10 POST-DATE. 
15 POST-MM 
15 POST-DO 
15 POST-YY 

10 TRAN-AMOUNT 
10 TRAN-AMOUNT 

PIC X(12). 

PIC XX. 
PIC XX. 
PIC XX. 

PIC XX. 
PIC XX. 
PIC XX. 
PIC S9(8)V99. 
PICX(4). 

Once this structure has been coded it can be stored 
in a file and used in any program. Only one statement 
is needed to retrieve it: COPY TRANSDEF.COB. 

COBOL-80 obviates the need to recode every pro­
gram in a system when a single definition is added or 

changed. Any chance of inconsistencies between 
programs is eliminated. At execution, each item in a 
COBOL-80 data structure may be referenced individ­
ually, or grouped items may be manipulated as easily. 
Processing code accesses the structure at any ap­
propriate level: 

MOVE JOURNAL-TRAN TOTRANSACTION. 
MOVE CURRENT-DATE TO POST-DATE. 
IF TRANS-AMOUNT <0 

MOVE TRANSACTION TO CR-TRAN. 
ELSE 

MOVE TRANSACTION TO DB-TRAN. 

Screen Handling 

COBOL's move from the batch environment to on!!;-,,:; 
applications has brought a new emphasi"ls to the 
interaction between the application and the terminal 
operator. COBOL-80 provides a SCREEN SECTION 
for the definition of formatted screens. Special syn­
tax is available for cursor positioning, protected and 
unprotected fields, highlighting, full and partial 
screen erase, and for defining connections between 
fields defined on the screen and data source! 
destination fields in WORKING-STORAGE. Data 
entry forms, menus, reports and other screens are 
ACCEPTed or DISPLAYed with a single command, so 
coding is simple. At execution time, related data 
items can be keyed, viewed together, and corrected 
before being entered into the program. 

COBOL-80's screen handling facilities are Data Gen­
eral compatible, and learning to use the features is 
easy. Data descriptions are generally of the same 
form as in other sections of the Data Division. The 
screen section allows full screen descriptions with­
out forcing allocation of WORKING-STORAGE space 
for unused portions of the screen. 

On output, COBOL's extensive formatting capabili­
ties provide neat, precise reports with minimal effort. 

Program Chaining 

COBOL-80's CHAIN verb facilitates interactiVe sys­
tems. Any number of separately coded applications 
or application segments can be reached through a 
main menu. These menU-driven applications which 
make ideal use of COBOL-80's interactive capabili­
ties, allow smooth transfer of control from one pro­
gram to another. With CHAIN, control is transferred 
from the menu program to any executable module as 
specified at runtime. COBOL-80 programs can also 
CALL COBOL-80 subprograms or Microsoft 
FORTRAN-80 or assembly language subroutines. 
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COBOL-80 

File Handling 

COBOL-BO aims for simplicity and speed in data 
retrieval. COBOL-BO offers four kinds of files, so data 
storage can aptly correspond to the application for 
which it will be used. Each file type has unique 
characteristics: 

Sequential 

Line Sequential 

Relative 

The fastest possible 
access to test, packed, 
and binary data in any 
combination. 

Text data in line format. 
Compatible with the files 
generated by many text 
editors. 

Random access by record 
number. Direct disk 
access makes relative files 
extremely fast, yet data 
can be accessed in any 
sequence, deleted or 
updated interactively, and 
cross-referenced by key 
across files. 

Microsoft COBOL-80 and 
the ANSI Standard 

Module 

Nucleus 

Features of 
Microsoft COBOL 

All of Level 1, plus these 
features of Level 2: 

CONDITIONS: 
Level BB conditions 

with value series or range 
Use of logical 

AND/OR/NOT in 
conditions 

Use of algebraic 
relational symbols 
«,>,=) 

Implied subject, or 
both subject and 
relation, in relational 
conditions 

Sign Test 
Nested IF statements; 

parentheses in 
conditions 

Indexed Sequential 

Segmentation 

The most powerful data 
access method available 
from any data processing 
language in any environ­
ment. A field within each 
record is chosen as a 
key, and the value of this 
key identifies a record to 
be read, written, 
updated, or deleted. 

COBOL-BO's program segmentation capability 
makes maximum use of memory when large pro­
grams are executed. Segmentation brings individual 
program sections into memory as they are needed. 
This allows execution of programs whose size may 
exceed machine memory by several times. Program 
segmentation is easily implemented by assigning a 
single number to each program section which indi­
cates whether the section is to be resident in memory 
or overlaid during execution. Any section to be over­
laid is automatically read into a preallocated section 
of memory during execution. 

VERBS: 
Extensions to the 

functions of ACCEPT 
and DISPLAY for 
formatted screen 
handling 

ACCEPTance of data 
from DATE/DAY/TIME 

STRING and 
UNSTRING statements 

COMPUTE with 
multiple receiving 
fields 

PERFORM VARYING 

IDENTIFIERS: 
Mnemonic-names for 

ACCEPT or DISPLAY 
devices 

Procedure-names 
consisting of digits 
only 

Qualification of names 
(in Procedure Division 
statements only) 
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Sequential, All of Level 1 plus these 
Relative, features of Level 2: 
and Indexed 1/0 

RESERVE clause 
Multiple operands in 

OPEN & CLOSE, with 
individual options per file 

Value of FILE-ID is data-
name 

Sequential 1/0 EXTEND mode for OPEN 
WRITE ADVANCING data 

name lines 
LINAGE phrase and AT 

END-OF-PAGE clause 

Relative and DYNAMIC access mode 
Indexed 1/0 (with READ NEXT) 

START (with key 
relationals EQUAL, 
GREATER, or NOT LESS) 

Utility Software Package 

COBOL-80 includes the Microsoft Utility Software 
Package. The Utility Software Package includes the 
MACRO-80 macro assembler, the L1NK-80 linking 
loader, and the CREF-80 Cross-Reference Facility. 
Refer to the description of the Utility Software Pack­
age for full details. 

M/SORT 

The COBOL-h'osted version of M/SORT (M/SORT-C) 
is a record-sorting facility available to the program­
mer through the 1974 ANSI COBOL SORT/MERGE 

SPECIFICATIONS 

Operating Environment 

COBOL-80 requires about 40K bytes of user memory 
in addition to the operating system's space. COBOL 
object programs will run on systems as small as 32K 
bytes. 

Required Hardware 

Intellec Microcomputer Development System 

-Model 800 or 
-Series II 
-minimum of 1 diskette drive 

Library Level 1 

Inter-Program Level 1 
Communication 

Table Handling All of Level 1 
Full Level 2 formats for 

SEARCH statement 

Debugging Special extensions to 
ANSI-74 Standard 
providing convenient 
trace style debugging. 

Conditional Compilation: 
lines with "D in column 
7" are bypassed unless 
"WITH DEBUGGING 
MODE" is given in 
SOURCE-COMPUTER 
paragraph. 

Segmentation Level 1 

statements. For M/SORT-C, the source of the input 
records may be one or a set of disk files; or, records 
may be constructed in memory by a user-written 
COBOL procedure and RELEASED to M/SORTone at 
a time. 

Similarly, the sorted output records may be automati­
cally written to a disk file; or, records may be left in 
memory for processing by a user-written OUTPUT 
PROCEDURE within the COBOL program. M/SORT­
C can load an indexed sequential file. 

M/SORT-C provides for a special SORT STATUS reg­
ister which can collect and return any errors 
encountered during a sort. 

Required Software 

CP/M' Operating System or MP/M-II' Operating 
System. 

Documentation Package 

One copy of each manual is provided with the 
software package. Additional copies may be or­
dered. 

Part Number 
121801 
121802 
121797 
121862 

Description 
COBOL-80 Reference Manual 
COBOL-80 User's Guide 
Microsoft Utility Software Manual 
M{SORT Reference Manual 
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MICROSOFT* FORTRAN-80 
SOFTWARE PACKAGE 

• Full ANSI standard FORTRAN X3.9-1966 
(except the complex data type) 

• Provides numerous enhancements to 
the 1966 ANSI standard 

• Compiles several hundred statements 
per minute in a single pass 

• Optimizes the generated object code by 
common subexpression, elimination, 
peep hold optimization, constant 
folding, and branch optimizations 

• Provides diagnostic output: descriptive 
error messages, error summaries, and 
fully symbolic listings of generated 
machine language 

• Supplies an extensive library of 
efficient subroutines 

• Supports user-written non-standard I/O 
drivers for each logical unit number to 
interface non-standard devices to 
FORTRAN programs 

Microsoft FORTRAN-80 brings the most popular science and engineering programming language to 8080/8085 
microcomputers. FORTRAN-80 is comparable to FORTRAN compilers on large mainframes and minicomputers. 
The FORTRAN-80 package includes full ANSI Standard FORTRAN X3.9-1966 except the COMPLEX data type. 
With this compiler, users may take advantage of many applications programs already written in FORTRAN. 

FEATURES 

FORTRAN-80 enbances the 1966 ANSI Standard in 
several ways· 

-Sin,Q1'e-byte LOGICAL variables which can be 
LiSed as integer quantities in the range + 127 
to -127. 

-DO loops which use LOGICAL variables for 
tighter, faster execution of small loops. 

-Mixed-mode arithmetic expressions. 

-Hexadecimal constants. 

-Hollerith (character) literals accepted. 

-Logical operations on integer data .. AND., .OR., 
.NOT., .x0R., can be used for 8-bit, 16-bit, or 
32-bit Boolean operations. 

-READ/WRITE End-of-File or Error-Condition 
transfer. END=n and ERR=n (where n is the 

statement number) can be included in READ 
or WRITE statements to transfer control to the 
statement specified by n when an error or end-of­
fi Ie is detected. 

-ENCODE/DECODE for FORMAT operations to 
memory. 

-IMPLICIT statement for redefining default 
variable types by specifying a type and a range of 
initial letters. 

-INCLUDE statement for including commonly used 
subroutines, code, or declarations from another 
file. 

-INTEGER'4 variables and constants using 32 bits 
in the range of +2,147,483,647 to -2,147,483,648. 

-Support for CP/M' version 2.x providing access 
to a maximum of 65,535 random records in a file 
as large as 8 megabytes. 
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MICROSOFT 
FORTRAN-SO 

COMPILER DESCRIPTION 

FORTRAN-80 compiles several hundred statements 
per minute in a single pass. It requires no more 
than 27K bytes of memory to compile most 
programs. Additional memory, when available, is 
used for symbol table storage and optimizations. 
Compiled programs are relocatable modules that 
are linked and loaded at runtime. 

The FORTRAN-80 compiler optimizes generated 
object code in several ways: 

Common Subexpression Elimination 
Common subexpressions are evaluated once; 
the value is automatically substituted in 
subsequent occurrences of the subexpression. 

Peephole Optimization 
In special cases, small sections of code can 
be replaced by more compact code. 
Example: 1=1+1 uses an INX H instruction 
instead of a DAD. 

Constant Folding 
Integer constant expressions are evaluated at 
compile time. 

Branch Optimizations 
The number of conditional jumps in 
arithmetic and 10gicailFs is minimized. 

The compiler also provides diagnostic output. 
Descriptive error messages include the preceding 
twenty characters. At program's end, the compiler 
generates an error summary. A fully symbolic listing 
of the generated machine language is also produced. 
This is supplemented by tables of addresses assigned 
to labels, variables, and constants. 

SPECIFICATIONS 

Operating Environment 

The FORTRAN-80 compiler occupies approximately 
24K bytes of memory, using the CP/M operating sys­
tem. Most programs can be compiled within 27K 
bytes of additional memory. At link time, the LlNK-80 
linking loader occupies about 14K bytes. The Run­
time Library requires 2K-14K bytes, depending on the 
type of program being run. 

Subroutine Library 

FORTRAN-80 supplies an extensive library of effi­
cient subroutines. Only the necessary subroutines 
are loaded by the linker at load time. The FORTRAN 
library includes the following Intrinsic Functions: 

ABS DATAN DSIN MAX1 
AINT DATAN2 DSORT MIND 
ALOG DBLE EXP MIN1 
ALOG10 DCOS FIX MOD 
AMAXO DEXP FLOAT OUT 
AMAX1 DIM lABS PEEK 
AMINO DLOG 101M POKE 
AMIN1 DLOG10 IDINT SIGN 
AMOD DMAX1 INP SIN 
ATAN DMIN1 INT SNGL 
ATAN2 DMOD ISIGN SORT 
COS DSIGN MAXO TANH 
DABS 

The library also contains efficient routines for 16-bit 
and 32-bit integer arithmetic and 32-bit and 64-bit 
floating point arithmetic. 

Utility Software Package 

The FORTRAN-80 package includes the Microsoft 
Utility Software Package. The Utility Software Pack­
age includes the MACRO-80 macro assembler, the 
LlNK-80 linking loader, and the CREF-80 Cross­
Reference Facility. Refer to the description of the 
Microsoft Utility Software Package for full details. 

Custom I/O Drivers 

Users may write non-standard I/O drivers for each 
Logical Unit Number, so interfacing non-standard 
devices to FORTRAN programs is straightforward. 

Required Hardware 

Intellec Microcomputer Development System 

-Model 800 or 
-Series II 
-minimum of 1 diskette drive 

Required Software 

CP/M' Operating System or MP/M-II* Operating 
System. 
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MICROSOFT*SASIC-86 INTERPRETER 

SOFTWARE PACKAGE 

• Compatible with other Microsoft BASIC 
compilers and interpreters 

• Sophisticated string handling and 
structured programming features for 
applications development 

• Direct transfer of BASIC programs to 
the 8080, 8085 and 8088 

• Random and sequential file 
manipulation where random file record 
length is user-definable 

• Read or write memory location 
capabilities 

• Meets the requirements for the ANSI 
subset standard for BASIC, and 
supports many enhancements 

• Extensive text editing features built-in 

• Automatic line number generation and 
renumbering 

• Supports assembly language 
subroutine calls 

• Trace facilities for easier debugging 

BASIC Release 5.0 from Microsoft is an extensive implementation of BASIC. Microsoft BASIC gives users what 
they want from a BASIC-ease of use plus the features that are comparable to a minicomputer or large 
mainframe. . 

BASIC-86 meets the requirements for the ANSI subset standard for BASIC,·as set forth in document BSRX3.60-
1978. It supports many unique features rarely found in other BASICs. 

FEATURES 

-Four variable types: Integer (-32768, +32767), 
String (up to 255 characters), Single-Precision 
Floating Point (7 digits), Double-Precision 
Floating Point (16 digits). 

-Trace facilities (TRON/TROFF) for easier 
debugging. 

-Error trapping using the ON ERROR GOTO 
statement. 

-PEEK and POKE statements to read or write any 
memory location. 

-Automatic line number generation and 
renumbering, including referenced line numbers. 

-Matrices with up to 255 dimensions. 

-Boolean operators OR, AND, NOT, XOR, 
EQV, IMP. 

-Formatted output using the PRINT USING facility, 
including asterisk fill, floating dollar sign, 
scientific notation, trailing sign, and comma 
insertion. 

-Direct access to I/O ports with the INP and OUT 
functions. 

-Extensive program editing facilities via EDIT 
command and EDIT mode subcommands. 

-Assembly language subroutine calls (up to 10 per 
program) are supported. 

-IF/THEN/ELSE and nested IF/THEN/ELSE 
constructs. 

-Supports variable-length random and sequential 
disk files with a complete set of file manipulation 
statements: OPEN, CLOSE, GET, PUT, KILL, 
NAME, MERGE. 
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BASIC-8S INTERPRETER 

BASIC-8S Commands, Statements, 
Functions 

AUTO 
LIST 
NULL 
TROFF 
CLEAR 
LOAD 

RENUM 
WIDTH 
CO NT 
MERGE 
RUN 
DELETE 

Program Statements 

CALL 
GOSUB 
END 
GOTO 
STOP 
WHILE/ 

WEND 
CHAIN 
DEF USR 
LET 
REM 

RANDOMIZE 
COMMON 
DEF FN 
ERROR 
POKE 
RESUME 
SWAP 
DEFDBL 
DEFSTR 
DEFSNG 
DEFINT 

NAME 
SAVE 
EDIT 
NEW 
TRON 

RETURN 
WAIT 
ON GOSUB 
DIM 
FOR/NEXT/ 

STEP 
IF/THEN/ 

ELSE 
ON ERROR 

GOTO 
OPTION BASE 

Input/Output Statements and Functions 

CLOSE 
KILL 
OUT 
RESTORE 
READ 
TAB 
DATA 
LINE 

INPUT 
PRINT 
WRITE 
LPRINT 

GET 
POS 
FIELD 
LSET/RSET 
PRINT 

USING 
LOC 
MKI$ 
MKS$ 
MKD$ 
LLiST 
LPOS 

SPECIFICATIONS 

Operating Environment 

NAME 
PUT 
EOF 
SPC 
INKEY$ 
INPUT 
OPEN 
CVD 
CVI 
CVS 

The standard disk version of Microsoft BASIC-86 oc­
cupies 32K bytes of memory. Microsoft BASIC-86 
Interpreter is compatible with the CP/M-86 operat­
ing system. 

Required Hardware 
Microsoft* BASIC-86 Interpreter will operate with 
any currently supported configuration of CP/M-86 or 
MP/M-86. 

Arithmetic Functions 

ABS SIN LOG 
INT CDBL FIX 
SGN CSNG COS 
ATN CINT RND 
EXP SQR TAN 

String Functions 

ASC STR$ INSTR 
LEN HEX$ RIGHT$ 
STRING$ OCT$ MID$ 
CHR$ VAL SPACE$ 
LEFT$ 

Operators 

XOR 
/\ <= NOT 
< EQV 
> <> MOD 

IMP 
OR 
AND 

Special Functions 

ERL ERR VARPTR 
USR FRE PEEK 

Required Software 

CP/M-86*Operating System or MP/M-86*Operating 
System. 

Documentation Package 

One copy of each manual is provided with the 
software package. Additional copies are available. 
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Part Number 

121810 
121857 

Description 

BASIC-86 Reference Manual 
BASIC Reference Book 
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Shipping Media 

MICROSOFT 
BASIC-8S INTERPRETER 

(Please specify by Alpha Character when ordering.) 

A-Single Density (Intellec compatible, IBM 3740/1 format) 

ORDERING INFORMATION 

Description Order Code 

SD203CPM86A Microsoft BASIC-86 Interpreter Software Package, CP/M-86 version (Single-Density Diskette) 

An Intel Master Software License and Amendment required. 
'Microsoft is a trademark of Microsoft, Inc. 
'CP/M-BS is a registered trademark of Digital Research, Inc. 
'MP/M-BS is a trademark of Digital Research, Inc. 
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JOVIAL-86 
CROSS-COMPILER 

• IBM 370 or DEC*-10 host 

• Full MIL-STD-1589B language 
implementation 

• Extensively optimized object code 

• Supports IEEE floating-point math with 
8087 coprocessor 

• Functional simulation capability on the 
host 

II RAM/ROM separation of constants and 
code supported 

• Object compatible and linkable with 
Intel's languages for 8086/8088 

• Generates source symbols, lines and 
type information for debugging with 
ICE-86A 

II Type-checking of parameters between 
modules optionally enforced by the 
timer 

• Choice of silicon or software 
implementation for floating point 

• Supports 1 MB of code space 

JOVIAL was developed in the late 1950s by Jules Schwartz and colleagues to aid in programming large complex 
realtime systems. The language was adopted by the U.S. Air Force in 1967 and its use is now required for 
programming of all embedded avionics systems. 

Intel's JOVIAL Compiler implements the latest published standard of this language MIL-STD-15898 for the iAPX 
86/20 microprocessor. Intel's implementation of J73 offers a complete solution for programming applications in 
JOVIAL from compiling modules on the mainframe to downloading software to Intel's Series III development 
system where a host of JOVIAL-86-compatible languages, relocation and linkage software, symbolic debugger 
and an in-circuit emulator (ICE-86A) are available. 

FEATURES 

JOVIAL language was designed for programming 
large complex realtime systems. The language is a 
derivative of Algol and has borrowed compound 
statement and control structures from it. JOVIAL 
supports fixed and floating-point, Signed and un­
signed integers, strings, tables and status items 
(enumerated type) and permits items to be any 
length from 1 bit to 256 bytes. The language provides 
access to almost any configuration of logical or arith­
metic values including packed structures of flexible 
description. The communication pool (COMPOOL) 
permits sharing of system data among many sub­
programs by providing a centralized data and proce­
dure description which enforces uniform usage and 
simplifies centralized configuration management of 
a JOVIAL system data base. 

JOVIAL COMPILER DESCRIPTION 

The JOVIAL compiler operates in multiple passes. 
The front-end phase analyzes the input program and 

translates it into an intermediate language. The 
global optimizer phase analyzes the intermediate 
code and applies extensive optimizations such as 
constant and value folding, multiply distribution and 
operator reassociation for efficient address calcula­
tion, compile time short-cut booleans, unreachable 
code deletion, and unnecessary store suppression. 
The code generator phase generates relocatable 
object code from this intermediate code. Other func­
tions in the final phase are responsible for generat­
ing deficient listings and COMPOOL output. 

The compiler supports development of complex and 
large applications by providing a comprehensive 
cross-reference listing that identifies the statement 
number where the variable is set. The compiler can 
also generate a statistical listing showing the distri­
bution of various symbol table classes and inter­
mediate language operators. The assembly language 
output listing displays the object program in assem­
bly mnemonics. And optionally, the compiler can pro­
duce a reformatted source program. 
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CROSS-COMPILER 

PROGRAM DEVELOPMENT PROCESS 

The JOVIAL source programs may be developed and 
maintained on the mainframe IBM 370 or DEC-10, or 
alternately, the source programs may be created an 
maintained on the Intellec Series III Microcomputer 
Development System, sent to the mainframe for com­
pilation and brought back to the Series'" for further 
processing. The ONLINE utility allows the Series III to 
act as a terminal to the mainframe to edit and exam­
ine files, etc. The transfer of source and object files 
between the mainframe and the Series'" is accom­
plished with either the 2780/3780 emulator or the 
upload/download software on Series III. 

The object code produced by the compiler is in Intel's 
standard object module format and is, therefore, 

SPECIFICATIONS 

Operating Environment 

Intel's JOVIAL compiler runs under MVS on IBM 370 
and requires a 500 Kb partition. The DEC-10 version 
runs under TOPS-1 0 operating system and requires 
75K words. 

Required Hardware 

- Inteilec Series III Microcomputer Development 
System 

- Necessary Modems and Cables for Serial Link 

Required Software 

- Series'" Operating System 
- iAPX86 Family Utilities 

Optional Software 

- Mainframe Link (2780/3780 Emulator) 
- 8086/8087/8088 Relocatable Assembler 

ORDERING INFORMATION 

Order Code Description 

Availability: Second Quarter 1982 

compatible with the standard Series III utilities like 
LlNK86, LOC86, LlB86 and OH86. The compati­
bility with subprograms written in PASCAL86, 
FORTRAN86, ASM86 and PUM-86 is assured by 
following Intel's standard parameter passing and 
register usage conventions. The compiler generates 
source program symbols, lines and type information 
in the object code to allow symbolic debugging with 
the Series III debugger and in-circuit emulator. 

The compiler generates 8087 instructions for 
floating-point operations. In the absence of the 8087 
processor, the 8087 emulator software may be linked 
with the JOVIAL program to execute the floating­
point instructions. 

Documentation Package 

One copy of each manual is provided with the 
software package. Additional copies may be ordered. 

Part No. 

121886 
121887 

Description 

JOVIAL Language Specification 
JOVIAL-86 User's Guide 

Shipping Media 

One (1) Phase encoded, 1600 B.P.1. Magnetic Tape 
One (1) Single-density Diskette (Intellec 

Compatible) 
One (1) Double-density Diskette (Intellec 

Compatible) 
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