
























































































































































































































SERIES 1600 SOFTWARE 

GENERAL DESCRIPTION 

Software is fWldamental to making every microprocessor come alive and the 
Series 1600 is no exception. The entire product family is supported by an extensive 
software system designed to make program development fast and efficient. Most"im
portant, the software structure is designed to grow with the hardware to insure long 
term product continuity. 

The Series 1600 Cross Software Package contains a versatile set of program 
preparation tools including compatible Assembler/Simulator programs operating at 
two different computer system lev.els - large machine or time share, or popular mini
computer systems. Each accepts Series 1600 assembly language statements as input 
and produce relocatable, linkable object code as output. In addition, the full micro
processor enviromnent, including I/O operations, is simulated on the host machine 
so that complete program debugging and testing can be performed before committing 
to hardware. The combination of these features along with the ability to use anymi.ni
computer as a host processor results in the lowest cost, easiest to use, Cross Soft
ware Package in the industry. 

The Series 1600 Microcomputer System (GIC 1600) also serves as a program 
preparation and hardware debug facility with the aid of its resident firmware and the 
On-Line Software Package. The resident firmware consists of a basic operating 
system containing a Monitor, theOn-Line Debug Program, the Relocating Loader, the 
Memory Dump Program, and a number of other basic utility routines. The firmware 
also supports the system I/O with generalized routines for input/output from a TTY, 
high speed paper tape reader/punch, or any RS232 compatible device. 

The On-Line Software Package includes the Symbolic Assembler, the Text Editor, 
the Relocating/Linking Loader, and the Macro Processor, with more to come. The 
next addition will be the Language Generation Package which enables high level lan
guage elements to be developed to match each application environment. 
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THE SERIES 1600 SOFTWARE LINE UP 
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S16XSFT CROSS SOFTWARE PACKAGE 

The Series 1600 Cross Software Package is coded in F level Fortran IV and is specifi
cally designed to operate in a 16-bit minicomputer environment. Versions are avail
able for many popular minicomputer systems such as DGC NOVA and DEC PDP!l. The 
Cross Software package is easily installed on larger time-sharing computer systems. 

S16XA.L Symbolic Cross Assembler 
Symbolic representation of all instructions 
User defined six character symbols 
Octal, decimal, hexadecimal and ASCII literals 
Expression evaluation 
Extensive assembly directives 
Absolute, Relocatable or Relocatable/ Linkable assembly 
Full program and sorted symbol listing 
Extensive error detection 

S16XRF Concordance Generator 
Assembly symbol cross reference map 

S16LNK Object Module Linker 
Resolves global/external symbol linkages 
Relocates and merges object modules 
Produces relocatable load module 
Produces load module map 

S16SIM Simulator 
Full Series 1600 Instruction set simulation 
Full 65K word memory simulation 
I/O and interrupt simulation 
Memory and/or Register breakpoints 
Memory and/or Register traces 
Simulated progl.'am execution time accumulation 
Program execution time and stack size limits 
Inspection and modification of memory and registers 
Symbolic memory addressing 

S16BPT Binary Paper Tape Generator 

S16RTG ROM Pattern Tape Generator 
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SERIES 1600 ON-LINE SOFTWARE PACKAGE 

The Series 1600 On-Line Software Package is written in assembly language and runs 
on any Series 1600 microprocessor. All programs are designed to be directly input/ 
output compatible with the S16XSFT Cross Software Package so that either means of 
program preparation can be used interchangeably. 

S16AL Symbolic Assembler 
Same features as S16XAL 

S16TXE Text Editor 
Multiple line buffering 
Symbol search 
Character, line, string editing 

S16RLL Relocating/ Linking Loader 
Global and external symbol resolution 
Full relocation capability 
Loads and links multiple object modules 
Memory map 

S16DGS Diagnostics 
Memory diagnostic 
L'lstruction test 
I/O Controller exerciser 

S16MPC Macro Processor 
Unlimited definition capability 
System defined macros 
User defined macros 
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GIC1600 RESIDENT FIRMWARE 

The resident firmware in the GIC1600 Microcomputer System creates an efficien.t, 
easy to use, prototyping tool for the development of microprocessor based products. 
The firmware performs all front panel functions as well as creating a terminal driven 
operating cnvlronment. Features include the following: 

S 16MTR Monitor 
Conversational system control 
TTY communications 

S160DP On - Line Debug Program 
Eight program breakpoints 
Register /Memory display and modify 
Memory s(:arch and initialize 
Single step/Execute commands 
Modify Branch and Jump destinations 
M~<.lulc Relocation Origins 

S16LDR Relocating Loader 
Full relocati0I!- capability 
TTY or H. S. Paper Tape Reader input 

S16MDP Memory Dump Program 
Punches in S16 LDR format 
TTY or H. S. Paper Tape Punch output 

S16UT L Utility Programs 
Generalized Code Conversions 
TTY input/output driver 
H. S. Paper Tape Reader/Punch driver 
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SERIES 1600 SUBROUTINE LIBRARY 

The Series 1600 Microprocessor System is supported by an extensive and growing 
library of useful subroutines designed to relieve the user of many time consuming 
software chores. All of the Subroutine Library programs are written in Series 1600 
Assembly Language making them both fast and efficient. They are compatible with 
both the Series 1600 Symbolic Cross Assembler (S16XA.L) and the Series 1600 On-Line 
Assembler (S16AL). In addition, ali library programs are designed to be dj.rectly 
compatible with hardware extensions to the Series 1600 product family so that increased 
performance can be achieved without software complications. 

S16 BMR Bbary Math Routines 
Signed Multiply/Divide 
Square Root 
Double Precision Multiply/Divide 
Double Precision Square Root 
SIN/COS Functions 
Double Precision Comparison 
Absolute Value 

S16CCR Code Conversion Routines 
Binary to BCD - BCD to Binary 
Binary to ASCII -, ASCI[ to Binary 
Binary to HEX - HEX to Binary 
Binary to OCTAL - OCTAL to Binary 
Fixed to Floating - Floating to Fixed 

S1610D Input/Output Drivers 
TTY Input/Ol!tput 

S16FPR Floating Point Routines 
Floating Add/Subtract 
Floating Multiply/Divide 
Square Root 
Logarithms 
Exponentiation 
Trigonemetric Functions 

S16DMR Decima.! Math Routines 
Decimal Add/Subtract 
Decimal Multiply/Divide 
Decimal Square Root 
Decimal Compare 

S16S0P String Operators 
Byte String Add/Subtnict!Compare 
Byte String Move 
Byte String Search 
Word Str"ing Add/Suhtract/Compare 
Word String Move 
Word String Search 

H. S. Fuper 'Tape Reader/Punch Input/Output 
Byte Table Pack - Byte Table Unpack 
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THE SERIES 1600 SOFTWARE LINE UP 
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]] 5168MR ~11 S16AL 
Binary.Math Assembler 

Routmes 

l~ 516CCR 11~ S16TXE 
Code Conver· Text Editor 
sion Routines 

~ S1610D 1 S16RLL ~ Input/Output Relocatable 
/ Drivers Linking Loader 

~' S16FPR I 
S16DGS 

Floatin~ Point J Diagnostics Routmes 

S16DMR ~l S16MPC ] Decimal Math Macro 
Routines Processor 

S16S0P i S16LGP i String Language Gener-
Operators ation Package 

MINICOMPUTER TIMESHARE 
SOFTWARE SOFTWARE 

~.~ S16XAL S16XAL 
Assembler Assembler 

S16SIM ~ S16SIM 
Simulator Simulator 

516LNK 'il~ S16LNK 
Object Module Object Module 

Linker I Linker 

~ S16XRF S16XRF 
Concordance Concordance 

Generator Generator 

S16BPT 
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Binary Tape Binary Tape 
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