
























































































































































































































































































































































































































































































































































































































































































































































































































































































Tools (cont' d) 
DECelx, 2-1 
DECmessageQ, 16-5 
development 

DEC Realtime Integrator, 21-1, 22-1 
VAX Ada compiler, 14-3 
VAXELN Ada programming support 

environment (APSE) 
See VAXELN Ada, programming 

support environment (APSE) 
VAXELN Toolkit, 14-3 

editing 
Language-Sensitive Editor (LSE), 

17-3 
VAX Language-Sensitive Editor 

(LSE), 18-5 
VMS TPUIEVE, 17-11 

for realtime and scientific application 
development 
DEC Realtime Integrator 

See also DEC Realtime Integrator 
VAXELNAda 

See also VAXELN Ada,· 
programming support 
environment 

VAXELN Pascal compiler 
See also VAXELN Pascal, 

compiler 
VAXELN Toolkit 

See also VAXELN Toolkit 
XDAda 

See also XD Ada, programming 
support environment (APSE) 

graphics 
DEC Graphics Kernel System (DEC 

GKS), 17-8 
DEC Programmers Hierarchical 

Interactive Graphics System 
(DEC PHIGS), 17-9 

DECgraph, 17-9 
VMS DECwindows, 17-11 
VMS Workstation Software (VWS), 

17-12 
high-perl'ormance application development 

Index-26 

Tools 
high-perl'ormance application development 

(cont'd) 
VAX FORTRAN HPO compiler, 13-1 

linkers 
VMS Linker, 6-2,9-9 

NAS for ULTRIX, 18-6 to 18-8 
NAS for VMS, 17-5 to 17-8 
performance measurement and 

management 
VAX Perl'ormance Advisor (VPA), 

17-10 
VAX Software Performance Monitor 

(VAX SPM), 17-11 
productivity 

CMS to SCCS converter, 18-3 
DEC Code Management System 

(CMS), 17-2 
DEC Module Management System 

(MMS), 17-2 
DEC Test Manager, 18-4 
DEC Test Manager (DTM), 17-3 
DECset dbx debugger, 18-4 
FUSE builder, 18-9 
FUSE call graph browser, 18-9 
FUSE code manager, 18-10 
FUSE control panel, 18-9 
FUSE cross-referencer, 18-10 
FUSE debugger, 18-11· 
FUSE editors, 18-12 
FUSE EnCase Kit, 18-12 
FUSE online help, 18-12 
FUSE profiler, 18-12 
Language-Sensitive Editor (LSE), 

17-3 
make utility, 18-3 
program design, 17-3,18-5 
Source Code Control System (SCCS), 

18-2, 18-10 
VAX Language-Sensitive Editor 

(LSE), 18-5 
VMS Librarian, 9-9 

productivity and performance 
Language-Sensitive Editor (LSE), 

6-48 



Tools 
productivity and performance (cont'd) 

Module Management System (MMS), 
6-48 

Source Code Analyzer (SCA), 6-48 
Test Manager, 6-48 
VAX DEC/Code Management System 

(VAX DEC/CMS), 6-48 
VMS Error Log Utility, 6-47 
VMS Librarian, 6-47 

realtime and scientific application 
development, 13-1 to 13-8 
DEC Ada compiler, 13-1 
DEC C compiler, 13-1 
DEC C++ compiler, 13-1 
DEC Fortran compiler, 13-1 
DEC Pascal compiler, 13-1 
DEC Realtime Integrator, 13-1 
VAX BASIC compiler, 13-1 
VAX Pascal compiler, 13-1 
VAXELN Ada, 13-1 
VAXELN Pascal compiler, 13-1 
VAXELN Toolkit, 13-1 
XD Ada, 13-1 
XD Ada toolset, 13-1 

realtime modeling 
DECdesign, 17-9 
third-party 

EXCELERATOR, 17-12 
Software through Pictures, 

17-12 
Statemate, 17-13 
TEAMWORKlRT, 17-14 

system management 
VAX Performance Advisor (VPA), 

17-10 
VAX Software Performance Monitor 

(VAX SPM), 17-11 
VMS Error Log Utility, 9-9 

UNIX CASE tools, 18-1 to 18-14 
VAXELN POSIX 

runtime libraries, 6-4 
VAXELN Toolkit, 1-13, 4-1, 4-2 

Command Language Utility (ECL), 
6-51 

Tools 
VAXELN Toolkit (cont'd) 

Display Utility, 6-50 
Error Log Server, 6-51 
Error Logging Service, 6-51 
LAT Control Program Utility, 6-45, 

6-52 
Outbound Remote Terminal Utility, 

6-52 
Performance Utility, 6-50 
runtime libraries, 6-1, 6-3 
System Builder, 6-4 
VAXELN Debugger, 6-48 
VAXELN Pascal compiler, 6-1,6-2 

VMS CASE 
VMS Linker, 6-2 

XDAda 
See XD Ada, programming support 

environment 
TPUIEVE, 17-11 
Transmission control protocol (TCP), 6-42, 

6-43 
TRIIADD (Third Parties with Add-On 

Products for RISCIUNIX Platforms), 
1-20 

TRIIADD Program, 2--11,25-15 
TURBOchannel 

as target for DECelx, 2-10 
graphics options, 24-14 
in DEC station systems, 24-7 

TURBOchanneloptions, 25-13 
TURBOchannel-to-IEEE-488 adapter 

DEerti support, 25-17 
TURBOchannel-to-VME adapter, 25-14 
TX graphics option, 24-13 

u 
U.S. Department of Defense standards 

DEC Ada compiler compliance, 13-2 
U.S. Government standards 
~S~STD-1815A-1983 

Ada language standard, 14-1,15-1 
UDP (user datagram protocol), 6-42 
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Universal data interface panels (UDIPs), 
25-12 

Universal port names 
in VAXELN LANs, 6-20, 6-39 

UNIX 
CASE tools, 18-1 to 18-14 
workstations, 24-6, 24-12, 24-14, 24-15, 

24-16 
UNIX operating system, 1-14 
User datagram protocol (UDP), 6-42 
User environment 

VAXELN DECwindows, 7-3 
User interface 

VAXELN DECwindows, 7-3 
objects, 7-4 

User mode 
and preemption, 11-3 

Utilities 
VAXELN Toolkit, 4-4,6-47 

Display, 6-50 
ECL (VAXELN Command Language), 

6-45 
LAT Control Program, 6-45, 6-52 
Outbound Remote Terminal Utility, 

6-52 
Remote Terminal, 6-41 
VAXELN Command Language (ECL), 

6-51 
VMS Error Log Utility, 6-47,9-9 
VMS Mail, 17-3, 17-11 

Utility libraries 
for DECelx, 3-11 

v 
VAX 

6000 systems, 24-28 
VAX 6000 Model 600 

features, 24-28 
VAX Ada, 1-14 

compiler, 15-1, 15-2 
program library manager, 15-2 

VAX BASIC, 13-3 
VAXC, 1-14 

runtime library 

Index-28 

VAXC 
runtime library (cont' d) 

relationship to VAXELN C, 6-3 
VAX Common Data DictionarylRepository 

(VAX CDDlRepository), 17-9 
VAX Debugger, 15-2 
VAX DEC/Code Management System (CMS), 

6-48 
VAX FORTRAN, 1-14 

High-Performance Option (HPO) on VMS, 
13-6 

VAX Notes, 17-10 
VAX Pascal, 13-8 

ISO U nextended Pascal Standard, 13-8 
VAX Performance Advisor (VPA), 17-10 
VAX Software Performance Monitor 

(VAX SPM), 17-11 
VAX Symbolic Debugger, 17-4 
VAX Vector Processors, 13-6 
VAXBI bus 

in rtVAX 6000 systems, 24-20, 24-25 
options 

See Realtime, hardware, VAXBI bus 
options 

VAXELN 
applications 

developing, 4-1 
with DECwindows, 7-1, 7-5 

as development system for EWS, 8-4 
closely coupled multiprocessing 

configuration, 6-16 
communication region, 6-36 
debugger, 4-4, 6-48 

local environment (figure), 6-49 
remote environment (figure), 6-48 

DECnet Service, 6-37,6-38 to 6-41 
communication with VMS and 

ULTRIX nodes, 6-41 
DECnet-VAX network control 

program (NCP), 6-40 
message transmission, 6-39 
name service, 6-39 
network management listener (NML), 

6-40 



VAXELN 
DECnet Service (cont'd) 

network management protocol (NMP), 
6-40 

Network Management Service, 6-40 
TELNET, 6-44 

DECwindows 
accelerators, 7-3 
applications, 7-5 
architecture of, 7-2 
client, 7-2 
Motif Window Manager, 7-6 
object manipulation, 7-3 
server, 7-2, 7-5 
software, 4-4 
terminal emulators, 7-6 
Toolkit components, 7-5 
use with distributed applications, 

7-3 
use with multiple applications, 7-4 
user environment, 7-3, 7-6 

development tools 
See Tools, development; VAXELN, 

Toolkit 
device drivers, 6-33 to 6-34 
device objects, 6-9, 6-21, 6-36 
Disk File Service, 6-46 
Downline Load Service, 6-40 
downline loading systems, 6-40 
EeL (Command Language Utility) 

as LAT host service, 6-45 
Error Log Server, 6-51 
Error Logging Service, 6-51 
EthernetlIEEE 802 Datagram Service, 

6-37,6-38 
event response, 6-18 
features, 4-2 
file access listener (FAL), 6-47 
File Service, 6-46 
hardware requirements, 4-5 
Internet Services, 6-37,6-42 
interrupt response, 6-8 
jobs, 5-2 

processor eligibility of, 6-16 
KAV30 kernel, 6-7 

VAXELN (cont'd) 
kernel, 4-2, 6-6, 6-8 

communication routines, 6-12 
data structures, 6-9 

table, 6-10 
device-handling, 6-13 
interrupt-handling operations, 6-36 
interrupt-handling routines, 6-21 
message-passing routines, 6-39 
modifying for rtVAX 300, 24-4 
name service routines, 6-39 
objects, 6-9 

data types for, 6-2 
table, 6-9 

operations, 6-10 to 6-13 
table, 6-11 

routines, 6-2, 6-10 to 6-13 
scheduler, 6-16 
synchronization routines, 6-11 

LAT host services, 6-44 
dedicated, 6-45 

loosely coupled multiprocessing 
configuration, 6-16 

memory management, 6-16 
message object modules, 6-22 
network communications, 6-37 
Network Service, 6-38 to 6-41 

Remote Terminal, 6-41 
VAXELN Internet, 6-41 

Performance Utility, 6-50 
POSIX. runtime library, 6-6 
process state transitions 

figure, 6-14 
processes; 5-1 

ready state in, 6-13 
programming concepts, 5-1 
runtime libraries, 6-3 
SCSI device drivers, 6-34· 
service nodes, 6-45 

See also LAT (local area transport) 
software requirements, 4-5 
Source Kit, 24-4 
System Builder, 6-1, 6-4, 6-7 
system image, 6-6 

memory mapping of, 6-16 
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VAXELN 
system image (cont'd) 

preparing, 6-6 
figure, 6-5 

software components 
figure, 6-7 

systems, 4-1 
for rtVAX, 24-1 
loading and booting, 6-6 
protecting, 6-45 
virtual address space in, 6-16, 6-17 
virtual circuits in, 6-20 
virtual memory in, 6-16 

tightly coupled symmetric multiprocessing 
configuration, 6-16 

Toolkit, 1-13, 4-1, 4-2, 4-4 
criteria for selecting, 1-13 

trigger booting systems or downline load, 
6-40 

utilities 
See Utilities, VAXELN Toolkit 

workstations, 24-6 
VAXstation 4000 VLC, 24-9 

VAXELN Ada, 13-1, 14-1 to 14-7 
booting systems, 14-5 
developing systems, 14-5 

figure, 14-5 
features, 14-1, 14-2 

Compliance with U.S. Government 
requirements 
Ada Validation Office, 14-1 

integration with the VAXELN 
runtime environment, 14-2 

target system flexibility, 14-1 
U.S. Government requirements 

compliance 
ANSIIMIL-STD-1815A-1983, 

14-1 
VAX Ada software development and 

runtime restrictions, 14-2 
VAX Ada software development tools, 

14-2 
hardware requirements 

development system, 14-7 
target system, 14-7 
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VAXELN Ada (cont'd) 
hardware, optional, 14-7 
loading systems, 14-5 
programming support environment 

(APSE), 14-3 
Remote Debugger, 14-3 

features for Ada tasks, 14-4 
features for VAXELN Ada system 

monitoring and control 
commands, 14-4 

VAX Ada compiler, 14-3 
VAX Ada program library manager, 

14-3 
VAXELN Toolkit, 14-3 

runtime software, 14-5 
VAX Ada predefined library packages, 

14-5 
VAXELN runtime facilities, 14-5 

software requirements 
host system, 14-7 

software, optional, 14-7 
use, 14-1 

VAXELN Ada runtime library, 1-15 
VAXELN C runtime library, 6-1 

relationship to VAX C, 6-3 
VAXELN FORTRAN runtime library, 6-3 
VAXELN kernel 

process states, 6-13 to 6-15 
VAXELN Pascal 

compiler, 1-14,6-1,6-2 
data types, flexible, 6-3 
function type declarations, 6-3 
parameter lists, flexible, 6-3 
procedure type declarations, 6-3 
runtime library, 6-3 
type declarations, 6-3 
typecasting data, 6-3 

VAXELN PO SIX, 1-10 
binary semaphores, 6-24 
clocks, 6-25 
communication between processes, 6-26 
communication functions, 6-28 
environment, 6-24 
functions 

table, 6-26,6-27,6-28' 



VAXELN POSIX (cont'd) 
memory locking, 6-28 
memory-locking functions, 6-28 
priority scheduling, 6-25 
process synchronization, 6-24 
programnring, 6-23, 6-24 to 6-29 
runtime libraries, 6-4 
scheduling policies, 6-25 
shared memory, 6-27 
signals, 6-27 
synchronization functions, 6-26, 6-28 
timers, 6-25 

VAXELN Toolkit, 13-1 
VAXELN Window Server (EWS), 8-1 to 8-6 

as a DECwindows implementation, 8-1, 
8-5 

as a VAXELN implementation, 8-4 
communication with host system, 8-1, 

8-3 
DECnet protocol support, 8-3 
features, 8-3 
hardware requirements, 8-5 
overview, 8-1 
software requirements, 8-5, 8-6 
TCPIIP (transmission control 

protoco1/internet protocol) support, 
8-3 

VAXELN Window Station 
features, 8-3 

VAXELN Window Station (EWS), 24-9 
VAXELN_SERVICES Ada package, 6-1, 6-3 
VAXstation 4000 Model 60, 24-10 

features, 24-10 
VAXstation 4000 Model 90, 24-11 

features, 24-12 
VAXstation 4000 VLC, 24-9 

features, 24-9 
vi editor 

FUSE, 18-12 
Vu-tual circuit 

establishing, 6-12 
Virtual-Memory driver (VMDRIVER), 

VAXELN, 6-35 
VME options, 25-19 
VMEbus 

VM:Ebus (cont'd) 
as target for DECelx, 2-10 

VMS 
interprocess synchronization, 9-4 
pseudodevices, 9-2 
queued 110 (QIO) system service, 9-4 
realtime application development 

programming techniques 
conne~to-interrupt facility to 

service device interrupts, 
9-5 

file creation methods to optimize 
disk 110, 9-5 

queued inpuUoutput (QIO) 
system service to access 
device drivers directly, 9-5 

read and write to device registers 
directly, 9-5 

realtime capabilities, 9-1 to 9-10 
application development tools, 9-8 

DEC Realtime Integrator, 9-8 
realtime services, 9-1 

interprocess communication, 9-2 
asynchronous system trap (AHr) 

service routines, 9-3 
common event flags, 9-2 
DECnet, 9-3 
global sections, 9-2 
hibernation, 9-3 
lock manager, 9-3 
mailboxes, 9-2 
privileged shareable images, 9-4 
shareable images, 9-3 
suspension, 9-3 

interprocess synchronization, 9-4 
low overhead 110, 9-4 
memory management, 9-2 
scheduler, 9-1 ' 
symmetric multiprocessing (SMP), 

9-4 
VMS CASE~ 15-2, 15-3 
VMS DECwindows Motif, 17-11 
VMS ElTor Log Utility, 6-47,9-9 
VMS Librarian, 6-47, 9-9 
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VMS Linker, 6-2,9-9 
VMS Mail Utility, 17-3, 17-11 
VMS operating system, 1-14 
VMS PO SIX, 1-10 

asynchronous I/O, 9-8, 10-10 
binary semaphores, 9-7 
clocks, 9-7, 10-6 
commands and utilities, 10-3 
communication functions, 10-9 
container file system, 10-4 
event notification, 9-7, 10-8 
file system, 10-4 
files, 9-8, 10-11 
functions 

table, 10-7, 10-9, 10-11 
interprocess communication, 9-7, 10-8 
memory locking, 10-10 
message queues, 9-7, 10-8 
performance, 10-9 
performance functions, 10-11 
priority scheduling, 9-7, 10-6 
process synchronization, 10-5 
programming, 9-6 
programming environment, 10-1 
realtime environment, 10-5 
realtime programming, 10-1 to ·10-11 
scheduling policies, 9-7, 10-6 
shared memory, 9-7,10-9 
shell, 10-4 
synchronization functions, 10-7, 10-9 
synchronized I/O, 9-8, 10-10 
timers, 9-7, 10-6 

VMS TPUIEVE, 17-11 
VMS Workstation Software (VWS), 17-12 
VPA (VAX Performance Advisor), 17-10 
VT1300 Color X Window terminal, 8-1 

communication with host system, 8-1, 
8-3 

DECnet protocol support, 8-3 
TCPfIP <transmission control 

protocol/internet protocol) support, 
8-3 

VT300-series terminal emulator, 7-7 
VWS (VMS Workstation Software), 17-12 
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VWS SIGHT, 17-12 

w 
Wait state in VAXELN processes, 6-13 
Ward-Mellor extensions to Yourdon 

Structured Design, realtime modeling 
techniques, 17-9 

Workstations 
for EWS, 24-9 
for UNIX, 24-6, 24-12, 24-14, 24-15, 

24-16 
for VAXELN, 24-6 

Workstations, realtime 
DEC station 5000 Model 133, 24-15 
DEC station 5000 Model 240, 24-16 
MicroVAX 3100, 24-17 
Personal DEC station 5000 Model 20, 

24-14 
Personal DEC station 5000 Model 25, 

24-14 
Personal DEC station 5000 Model 33, 

24-14 
Worksystems 

servers, 24-27 
Worstations, realtime 

Personal DEC station 5000 Series, 24-14 

x 
X Window System, 7-1, 16-4, 17-11 

architecture of, 7-2 
Motif Toolkit, 7-5 
VAXELN Window Server (EWS) 

implementation, 8-1 
Xlib, 7-5 

XD Ada, 1-15,13-1,15-1 to 15-7 
communication standards between host 

and target systems 
parallel link to a DR11-W or 

DRV11-WA parallel-line interface, 
15-7 

standard RS-232-C port connected to 
a VAX terminal interface, 15-7 

VMS mailbox interface, 15-7 



XD Ada (cont'd) 
debugging applications, 15-2 
developing applications, 15-2, 15-6 

figure, 15-7 
features 

application development without 
target hardware, 15-2 

compatible host and target 
development and runtime 
environments, 15-2 

cross-compiler 
compact code generation, 15-2 
comprehensive diagnostic 

messages, 15-2 
fast compilation rate, 15-2 

extension to the VAX Ada compiler, 
15-1 

reconfigurable target system, 15-3 
target system-dependent application 

development support, 15-2 
U.S. Government requirements 

compliance 
ANSIf.MIL-STD-1815A-1983, 

15-1 
VMS development, testing, and 

debugging environment 
compatibility, 15-2 

hardware requirements, 15-5, 15-7 
host system, 15-7 
target system, 15-7 

MIL-STD-1750A microprocessor 
support, 15-5 

Motorola MC68xxx microprocessor 
support, 15-5 

loading applications, 15-6 
programming support environment, 15-3 

assemblers, macro, 15-4 
builder, 15-4 
cross-compilers, 15-3 
debugger, 15-5 
formatter, 15-4 
librarian, 15-4 
library of predefined compilation 

units, 15-3 
loader, 15-4 

XDAda 
programming support environment 

(cont'd) 
program library manager, 15-4 
xdrun command, 15-5 

runtime software, 15-5 
target debug kernel, 15-5 
target runtime system (RTS), 15-4, 

15-5 
hard ware preconfigurations, 

15-5 
, software requirements 

host system, 15-7 
testing applications, 15-2, 15-6 
toolset, 13-1 

XD Ada toolset, 15-3 
Xlib, 7-5 
XMI bus 

in rtVAX 6000 systems, 24-25 
in rtVAX 9000 systems, 24-20 

XMI-to-VME option, 25-19 
XPG3 BASE 

VMS POSIX, 9-6 

v 
Yourdon Structured Design 

process and realtime modeling techniques, . 
17-9 

with Ward-Mellor extensions for realtime 
modeling, 17-9 
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How to Order Additional Documentation 

Technical Support 
If you need help deciding which documentation best meets your needs, call 800-DIGITAL 
(800-344-4825) and press 2 for technical assistance. 

Electronic Orders 
If you wish to place an order through your account at the Electronic Store, dial 
800-234-1998, using a modem set to -2400 or -9600 baud. You must be using a VT 
terminal or terminal emulator set at 8 bits, no parity. If you need assistance using 
the Electronic Store, call 800-DIGITAL (800-344-4825) and ask for an Electronic Store 
specialist. 

Telephone and Direct Mail Orders 

From 
U.S.A. 

Puerto Rico 

Canada 

International 

Internal Orders 1 

(for software 
documentation) 

Internal Orders 
(for hardware 
documentation) 

Call 
DECdirect 
Phone: 800-DIGITAL 
(800-344-4825) 
FAX: (603) 884-5597 

Phone: (809) 781-0505 
FAX: (809) 749-8377 

Phone: 800-267-6215 
FAX: (613) 592-1946 

DTN: 241-3023 
(508) 874-3023 

DTN: 234-4325 
(508) 351-4325 
FAX: (508)351-4467 

Write 
Digital Equipment Corporation 
P.O. Box CS2008 
Nashua, New Hampshire 03061 

Digital Equipment Carribean, Inc. 
3 Digital Plaza, 1st Street 
Suite 200 
Metro Office Park 
San Juan, Puerto Rico 00920 

Digital Equipment of Canada Ltd. 
100 Herzberg Road 
Kanata, Ontario, Canada K2K 2A6 
Attn: DECdirect Sales 

Local Digital subsidiary or 
approved distributor 

Software Supply Business (SSB) 
Digital Equipment Corporation 
1 Digital Drive 
Westminster, MA 01473 

Publishing & Circulation Services 
Digital Equipment Corporation 
NR02-2 
444 Whitney Street 
Northboro, MA 01532 

lCall to request an Internal. Software Order Form (EN-01740-07). 





Reader's Comments Realtime Products Technical Summary 
EK-RPTSS-TM-004 

Your comments and suggestions help us improve the quality of our publications. 

Thank you for your assistance. 

I rate this manual's: Excellent 

Accuracy (product works as manual says) 0 
Completeness (enough information) 0 
Clarity (easy to understand) 0 
Organization (structure of subject matter) 0 
Figures (useful) 0 
Examples (useful) 0 
Index (ability to find topic) 0 
Page layout (easy to find information) 0 
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