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BY SAM GOLOB 
MVS Tools & Tricks

Running MVS on a PC

T his month’s column is dedicated to the
memory of my dear friend Paul G. Davis,

who taught me how to write Edit Macros.
This month’s topic examines a rapidly

developing area. Although I try to stay
abreast of new developments, I don’t con-
sider myself an expert. However, the idea of
running a mainframe operating system
and/or mainframe-like software on a PC is
intriguing. This month I’ll provide a general
overview of this topic as well as discuss
some of the developments that have sprung
up in several areas.

This month’s column differs a bit from
my usual format of describing specific tools
or tricks, with an emphasis on free software
products that you can install and use right
away. Although some of the products I’ll
describe are free, I will provide an overview
of several exciting vendor developments.
Let’s begin our discussion with some history.

The MVS operating system (the major
portion of OS/390) has traditionally been
run on multi-million dollar “giant” com-
puters, which are owned or leased by large
companies. The primary purpose of these
computers was to run the business end of a
big company’s operation. Until recently,
many small companies that developed
application and system software for MVS
spent large amounts of money renting
computer time from these big companies.
Unfortunately, many of the smaller soft-
ware development companies simply
couldn’t afford to buy their own MVS-
capable computers.

The situation changed drastically with
the advent of the P/390 MVS-capable PC
from IBM. Under very favorable terms
from IBM, and using a table-top-sized
P/390 setup that could approach 6.5 to
7.5  MIPs in CPU power, small software
companies and even individuals could now

keep an MVS machine in their offices,
houses, or even apartments. IBM encouraged
the efforts of these companies through their
Software Developer Program. And in my
opinion, the public has benefited enormously
over the past few years from the MVS soft-
ware that was developed on these machines.

As of this writing, I’m a bit worried
about the future. Because of new hardware
requirements for future versions of OS/390,
starting with Release 11, it’s not clear (at
least to me) whether those and later versions
of OS/390 will run on P/390 type machines.
I have heard that IBM is addressing the
problem, and I’m anxiously awaiting the
results of their decisions.

Meanwhile, efforts have led to progress
in other directions, notably the idea of
running IBM “big iron” operating systems
on a PC that emulates the mainframe
hardware using software. Fast CPUs for the
PC, and the availability of huge amounts of
DASD (disk drive) space very cheaply have
spurred these efforts. Today, I’ll discuss
these developments. I think this situation
will start a groundswell of curiosity, which
will lead to interest and action on the part of
many people. I certainly hope that the current
atmosphere will engender growth in the
need for people possessing MVS systems
programming skills.

FLEX-ES

For the past 10 years Fundamental
Software Inc. has been quietly working on
an idea whose time is about to come. Their
product, FLEX-ES, runs on a UNIX server
and emulates a S/390 machine using soft-
ware. FLEX-ES supports multi-processing.
Using FLEX-ES, you can run the IBM
large-scale operating systems OS/390,
VM/ESA, and VSE/ESA as though on a

plug-compatible mainframe computer.
Besides plug compatibility with physical
mainframes, the FLEX-ES solution offers
other advantages that are not as easily
attainable with “real hardware.”

I once knew of a company that owned a
computer which couldn’t run MVS/ESA.
The highest level operating system that this
computer could run was MVS/XA. While I
was not privy to the financial reasons why
this company could not upgrade its
machine (and even if I were, I wouldn’t
write about them here), the fact remains
that the company was limited to running
MVS/XA for many years past its time, until
Y2K delivered the coup de grace. This
situation would not have occurred if the
hardware were emulated by software. In
order to run more new machine instructions
in a FLEX-ES environment, all you’d need
is a software upgrade on your existing
UNIX server, not a hardware upgrade. This
would be far easier to budget for and
accomplish, than to change the entire
machine. It would also be easier on CPU-
based software licenses.

What about peripherals? FLEX-ES sup-
ports emulated old and new CKD and FBA
DASD types, emulated printers, emulated ter-
minals, emulated TCP/IP network controllers,
and emulated 3420 and 3480/90 tapes. These
tapes can actually be much longer than the
traditional reel and cartridge tapes, because
they are physically supported on devices with
much higher data capacity than an ordinary
tape. In addition, FLEX-ES offers its FLEX-ES
parallel channel adapter which allows the
attachment of traditional mainframe tape
drives, printers, SCSI peripherals and
communications controllers. Since FLEX-ES
runs on a UNIX server, you also can create
novel combinations and connections between
the S/390 activities and native UNIX.
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As far as throughput is concerned, FLEX-
ES, in its higher end, can compare very
favorably with middle-range mainframes,
and in its lower end, can stand in very nicely
instead of the P/390. As far as affordability is
concerned, you’ll have to contact the vendor,
because I don’t talk about prices here. As I
said before, emulating hardware through
software gives rise to much flexibility, so
perhaps the FLEX-ES solution will provide
the answer to replacing the low-end P/390
after P/390 hardware will no longer support
all of the OS/390 instruction set.

To summarize, the idea and flexibility of
running MVS or OS/390 under hardware
emulation and having full commercial
vendor support (especially for a smaller
shop) is so intriguing that it deserves a very
thorough look.

HERCULES

There’s hope for retired or unemployed
MVS sysprogs, MVS’ers who’ve been
forcibly ported to supporting UNIX
machines, and for others who, for some
strange reason, want to do mainframe com-
puting at home. Now, there’s actually a way
— through the use of the free product
Hercules, which was specifically designed
for non-commercial use, and which emulates
S/390 hardware on a PC.

Hercules was invented by Roger Bowler,
who has been nurturing a decades-long pas-
sion for having a mainframe in his house.
Roger told me that implementing his wish
had to wait until PC CPUs became fast
enough so that a C language version of
mainframe hardware emulation became
practical. Roger initially developed
Hercules and has now turned the everyday
proprietorship over to Jay Maynard. You
can subscribe to the Hercules-390 mailing
list, as shown in the sidebar, to find out
more about what’s happening.

Hercules was written in C to run under
Linux. This, and the fact that C language
runs on multiple platforms, allows Hercules
to be run on most computers. Recently, a
Windows 95/98 port of Hercules was
announced, and initial reports indicate that
Hercules’ performance under Windows is
comparable to its performance under Linux.
I’m starting to get goosebumps, imagining
that soon I might be running a mainframe
operating system in my house.

However, there are licensing issues.
Although it is currently technically possible

to run OS/390 Release 2.9 under Hercules,
you have to have a license for OS/390 from
IBM, and from my limited understanding,
that isn’t cheap. Many people are actually
opting for running OS/360 (that’s right —
MVT)! Yes, MVT (OS/360 Release 21.8) is
free. And people are dusting off their old
OS/360 sysgen manuals and sharing them
with others.

How is OS/360 publicly available? We
have to thank Rick Fochtman, who asked
me to announce five years ago in the CBT
Tape documentation his request for a copy
of the old OS/360 source and sysgen tapes.
One day, on the IBM-MAIN mailing list,
Glen Herrmansfeldt mentioned that he had
an OS/360 source tape, and the ball started
rolling. Jim Marshall had saved a whole
load of OS/360 materials on tape, together
with a full set of microfiche. Jim sent copies
of his OS/360 tapes to Rick Fochtman,
together with all of his microfiche, and Rick
produced an almost complete set of source
and machine-readable OS/360 code on
CD-ROM. The rest is history.

Under Hercules, DASD and tape are
emulated by PC disk files, and it’s also
possible to attach SCSI peripherals.
However, it depends on what operating
system you’re running. Under OS/360, the
most recent DASD type is a 3330. On
OS/390, you can emulate 3390s of all types.
You can run all kinds of standalone utilities
under Hercules, even if you’re not running a
complete operating system. Jan Jaeger has
written a standalone editor, called ZZSA,
which can be found on File 437 of the CBT
MVS Utilities Tape collection. ZZSA is
useful under Hercules, especially for setting
it up further. If you’re running OS/390, you

can run Standalone DF/DSS dump-restore,
Standalone FDR dump-restore, and other
similar software. Your MVS systems pro-
gramming skills will be highly exercised
when you set up a Hercules system,
because you will be configuring a complete
MVS (or MVT) running system in a similar
manner to the way you set up a small
“Rescue System.”

TACHYON AND DIGNUS

Even without hardware emulation, there
are two products that allow you to develop
mainframe Assembler and C language code
on an ordinary PC. The first is the Tachyon
390 Cross Assembler, which produces
mainframe-executable code and Assembler
listings fully compatible with the IBM High
Level Assembler, while running completely
on the PC. The second product is the Dignus
Systems/C compiler, which compiles C
language source code and produces
Assembler Language code as output. If
you’re restricted to the PC only, you can
compile your C code on the Dignus compiler
and assemble the output with the Tachyon
390 Cross Assembler.

David Bond, who produces the Tachyon
390 Cross Assembler, tries to keep this
product as completely compatible with
IBM’s HLASM as possible. In my own use
of the Tachyon assembler, I’ve always gotten
completely compatible or exactly identical
results, although I suppose it’s possible that
others may encounter some borderline
cases. The Tachyon User Manual describes
compatibilities in detail. Nevertheless, the
wonder is that it all happens on the PC, and
that it’s so very good!

SOME URLS FOR RELEVANT INTERNET SITES 

Fundamental Software Inc.  - FLEX-ES
www.funsoft.com

Tachyon Software - Tachyon 390 Cross Assembler, Tachyon
Operating System, and Tachyon File Tools       
www.tachyonsoft.com

Dignus Systems/C Compiler               
www.dignus.com

Hercules-390 Mailing List
To post messages: hercules-390@onelist.com
To subscribe: hercules-390-subscribe@onelist.com

IBM-MAIN Mailing List 
To post messages: IBM-MAIN@bama.ua.edu
To subscribe: listserv@bama.ua.edu
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Bond also produces the Tachyon
Operating System and the Tachyon File
Tools. The Tachyon Operating System
eliminates the need for an OS/390 emulator,
as it allows you to run and debug S/390
programs directly on the PC. Additionally,
besides simulating the OS/390 instructions,
it also simulates many OS/390 system services
and SVCs. The Tachyon File Tools are also
of great interest because they include facilities
to both interpret and produce TSO XMIT-
format files on the PC. The Tachyon File
Tools can be licensed separately from the
Tachyon Assembler, and when licensed by
themselves, are quite inexpensive.

Dave Rivers, who produces the
Systems/C C language compiler, has written
compilers practically all of his working life,
in addition to having considerable mainframe

and C language experience. Rivers certainly
knows what he’s doing. Both Rivers and
Bond are supporters of each other’s work.
Systems/C has versions that run both on the
mainframe and on the PC. So if you’re coding
for the mainframe and working on a PC, you
can use these products very productively. We
can expect a new version of the Tachyon 390
Cross Assembler to correspond with HLASM
Release 4 for OS/390 2.10. For more informa-
tion about these two vendor products, consult
their respective web sites, which are shown in
the accompanying sidebar

SUMMARY

This month I’ve given you a glimpse of
some very exciting developments in this age
of expanding computer hardware and soft-

ware technology. For mainframe systems
programmers, we may be witness to the
beginning of a new Golden Age. Imagine a
time when an MVS-trained sysprog won’t
have to be tied to a multi-million-dollar
company. It amazes me to think of the
potential possibilities! With that in mind, I
wish you all the best of luck, and I hope to
see you again next month.  

NaSPA member Sam Golob is a senior sys-
tems programmer. He also participates in
library tours and book signings with his
wife, author Courtney Taylor. Sam can be
contacted at sbgolob@attglobal.net and/or
sbgolob@aol.com. The Online CBT Tape web
site can be accessed from the “Members
Only” section of www.naspa.com.


