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1. Preface

1.1 Edition information

This edition applies to the Hercules S/370, ESA/390 and z/Architecture Emulator Release 4.00.0 and to
all subsequent versions, releases and modifications until otherwise indicated in new editions. Make sure
you are using the correct edition for the level of software you are using.

1.2 What this book is about

This book is a guide to installing the Hercules Emulator and related additional products (both required and
optional) under the Microsoft Windows, Linux and Mac OS X operating systems. For guidance in opera-
ting or debugging Hercules or for a general overview additional manuals are available.

Please note that some information can be found in more than one manual. This redundancy is not inten-
ded to unnecessarily expand the manuals, rather to help to find all necessary information in one place.

1.3 Who should read this book

This book is mainly intended for people who are responsible for installation and maintenance of the Her-
cules Emulator. It may also be useful if you are responsible for operating the Hercules Emulator.

1.4 What you need to know to understand this book

To understand this book you should be familiar with installing software under the Windows, Linux or Mac
OS X operating systems. You should also have some experience in using command shells under the
mentioned operating systems. Some knowledge of TCP/IP configuration in a small network is required to
configure network connectivity.

Last but not least you should be familiar with IBM mainframe environments (hardware and software) and
the underlying ideas and concepts as Hercules emulates IBM mainframe hardware.

1.5 How to use this book

This book is designed as a step by step installation guide for the Hercules Emulator and related products.
You should go through the book chapter by chapter and follow all the instructions given. This should lead
to an easy and fast installation without major problems.

1.6 Revision Notice

Hercules Release: Version 4 Release 00 Modification O
Publication Number: HEIG040000

SoftCopy Name: Herculeslnstallation

Revision Number: HEIG040000-00

Date: November 21, 2015
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1.7 Readers Comments

If you like or dislike anything about this book please send an email to the address below. Feel free to
comment on any errors or lack of clarity. Please limit your comments on the information in this specific
book and also include the “Revision Notice” just above. Thank you for your help.

Send your comments by email to the Hercules-390 discussion group:

hercules-390@yahoogroups.com

1.8 Legal Advice

Hercules implements only the raw S/370, ESA/390, and z/Architecture instruction set, it does not provide
any operating system facilities. This means that you need to provide an operating system or standalone
program which Hercules can load from an emulated disk or tape device. You will have to write the opera-
ting system or standalone program yourself unless you possess a license from IBM to run one of their
operating systems on your PC or use IBM programs and operating systems which have been placed in
the public domain.

NOTE: It is YOUR responsibility to comply with the terms of the license for the operating system
you intend to run on the Hercules Emulator.

1.9 Trademarks

The following is a list of trademark acknowledgments and copyright notices for product and company
names mentioned in this book. Other product and company names in this book that are not listed below
may be the trademarks or registered trademarks of their respective owners.

e IBM, System/370, ESA/390, z/Architecture, MVS, 0S/390, z/OS, VM, VM/ESA, z/VM, VSE,
VSE/ESA, z/VSE are trademarks or registered trademarks of International Business Machines
Corporation (IBM).

e Windows XP, Windows Vista, Windows 7, Windows Server 2003, Windows Server 2008, Visual
C++ Toolkit, Visual C++ Express are trademarks of Microsoft Corporation.

e Linuxis atrademark owned by Linus Torvalds. The Linux Mark Institute is the exclusive licensor
of the Linux trademark on behalf of its owner Linus Torvalds.

e WinPcap is copyrighted by NetGroup, Politecnico di Torino (Italy).

e Cygwin is copyrighted by Red Hat, Inc.

e Vista tn3270 is copyrighted by Tom Brennan Software.

e Pentium, XEON are trademarks or registered trademarks of Intel Corporation.

e Athlon, Opteron are trademarks or registered trademarks of Advanced Micro Devices (AMD), Inc.
e Xmit Manager is copyrighted by Neal Johnston-Ward.

o FLEX-ES is aregistered trademark of Fundamental Software, Inc.
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2. Related Publications

2.1 Hercules — General Information

The Hercules “General Information” manual provides you an overview of the ideas and concepts of the
Hercules Emulator as well as a documentation of the emulator’s functionality. It explains what Hercules
does and does not do. It helps you decide if the software fits your needs fulfills your requirements.

2.2 Hercules — Installation Guide

The Hercules "Installation Guide" shows you how to install Hercules and all related optional and required
software components under the Microsoft Windows, Linux and Apple Macintosh OS X operating systems.

After going through the installation guide you will have a working emulator environment ready to IPL a
S370, S/390 or z/Architecture mainframe operating system.

2.3 Hercules — User Reference Guide

The Hercules “User Reference” leads you through all aspects of the emulator’s operation. It provides
instruction in the operation of the Hercules Emulator with and without the Hercules GUIs. The usage
details for the utilities are covered in the “Hercules Utilities” guide.

After reading this manual you should be able to work with Hercules, to create a configuration file and to
use Hercules commands through the console.

2.4 Hercules — Operations and Utilities Guide

The Hercules “Operations and Utilities Guide” describes the operation of Hercules as well as additional
utilities that are delivered together with the emulator. Selected utilities from third-party suppliers are also
covered in this manual.

After reading this manual you should have the knowledge to operate Hercules and use the right utility for
a certain housekeeping task within the Hercules environment. You should also be able to create virtual
devices and understand backup / restore procedures.

2.5 Hercules — Messages and Codes

The “Messages and Codes” manual provides a detailed explanation of all Hercules related messages. It
is the primary source for troubleshooting and debugging if you experience problems with Hercules.

2.6 Hercules — Reference Summary

The Hercules "Reference Summary" booklet lists all the system parameters, device definitions, console
commands, Hercules utilities etc. along with their arguments.

This booklet is intended as a quick reference guide for experienced users. Consult the Hercules "User
Reference Guide" and “Utilities Guide” for more detailed and additional information.
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3. Summary of changes

3.1 Version 4, First Edition (HEIG040000-00)

This section describes briefly the various changes that have been made in the “Installation Guide” related
to the previous edition. The most significant changes made in this edition of the manual are the following:

e Chapter 2 (Related Publications): New manual “Operations and Utilities Guide” added.
e Chapter 3 (Summary of changes) added.

e Chapter 7 (Component Compatibility Tables): Section “Hercules V 4.00.0 (Release date: not yet
released)” added.

e Chapter 10 (Upgrading the Hercules Emulator) added.
e Chapter 12 (Installation of HercPrt) added.

e Chapter 17 (Hercules “MSVC” Build Instructions): Section “Setting up REXX support (Regina
REXX)” added.

e Part lll: Linux Installation: Chapters 18 - 22 added.

e PartIV: Mac OS X Installation added.

e Various installation figures replaced.

e Appendix A. HQA — Hercules Build Configuration Quality Assurance added.
e Appendix B. Links: List of links updated.
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Part I: Hardware and Performance
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4. Hardware Prerequisites

4.1 PC Hardware

The following section lists the requirements for various hardware components within the context of the
following categories:

e Minimal (minimum required equipment)

e Moderate (average older PC equipment)

e Average (typical current PC equipment)

e Good (fast, newer PC environment)

e Optimal (recommended server equipment for best performance)

It is possible to run Hercules with less than the minimal recommended hardware but performance of any
operating system executing under the emulator will be severely constrained. For acceptable performance
you will need a configuration categorized as “average” or better. If you have access to PC hardware
categorized as “optimal” the performance of installed OS’s will be adequate for most practical purposes.

Most modern PC systems are delivered with adequate RAM, Processor and Disk for Hercules use. It has
been stated in previous Hercules documentation that a Pentium 200 MHz with 32 MB of RAM would be
sufficient for the emulator, however today such a system is no longer practical.

4.1.1 Processor

Hercules does not necessarily depend on the Intel Pentium architecture. It also has been built, installed
and run successfully on an Alpha 21164, SPARC and on z/Architecture Linux/390 systems. One of the
most extravagant implementations for testing purposes has run OS/360 under Hercules under Linux/390
under Hercules under Linux/390 under VM/ESA. This is of course an extreme example of emulation
layers. This document however only describes the implementation of the Hercules Emulator on an Intel
based or compatible PC system.

Hercules will benefit greatly from a fast processor, the faster the processor the better Hercules will run. If
you can employ a multiprocessor or dual-core system, so much the better. The Hercules Emulator makes
extensive use of multithreading to overlap I/O with CPU activity. A multiprocessor board with two slower
processors will in most cases outperform a uniprocessor board with a faster processor.

e Pentium with 500 MHz or equivalent processor (minimal)

e Pentium with 1 GHz or equivalent processor (moderate)

e Pentium with 2 GHz or equivalent processor (average)

e Pentium with 3 GHz (Dual or Quad Core) or equivalent processor (good)

e 2 or more Pentium Quad Core processors with 2.66 GHz or equivalent processors (optimal)

4.1.2 RAM

The more RAM installed in the system the better Hercules will perform. For maximum throughput you
should set your main and expanded storage sizes in the Hercules configuration file high enough to elimi-
nate installed operating system paging operations as much as possible. The S/390 guest system storage
is allocated out of the Linux or Windows host operating system storage so try to provide enough RAM to
your system to eliminate Linux or Windows paging as well.
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e 128 MB RAM (minimal)
e 512 MB RAM (moderate)
e 1024 MB RAM (average)
e 2048 MB RAM (good)

e 4096 MB RAM (optimal)

There is a limit to the memory that the 32-bit version of Hercules can allocate under Windows (usually
around 1 GB), therefore normally 2 GB of installed RAM in the machine should be sufficient to allow for
both Hercules and the host OS. If however you plan to run more than one instance of Hercules on the
same machine, each instance can allocate 1 GB of RAM for its own use. In this case it makes sense to
install more than 2 GB RAM. This limitation does not apply when using the 64-bit version of Hercules.

Please note that you still can allocate more RAM than is physically available on the PC to the Hercules

emulator for use of the installed operating system(s). But in this case the Linux or Windows host opera-
ting system has to page out the missing physical RAM to its own swap files which will seriously degrade
Hercules performance.

4.1.3 Disk Storage

The disk storage requirements for Hercules depend entirely on your requirements. The runtime Hercules
system requires only small amount of disk space. You will need a little more space if you plan to build
Hercules from source code. But still the requirements are quiet modest.

Although Hercules and the necessary software components do not require very much disk storage, you
need enough hard disk space to accommodate the emulated DASD volumes for the operating system
you choose to run under Hercules.

For a minimal z/OS system with CICS, IMS, DB2, WAS etc., without any user data, you need at least 15
disks of type 3390 model 3 which requires 42.5 GB hard disk space. If you extend such a system with
some user data for software development etc. you may need 10 to 15 additional 3390 model 3 disks. This
could lead to a total hard disk requirement of 85 GB. If you plan to do uncompressed backups of all the
DASD volumes you can double this number.

The following table shows how much space is occupied for each virtual DASD volume on your PC hard
disk(s) for some of the supported device types. If you make use of the compressed CKD DASD feature of
Hercules these sizes will shrink dramatically, usually to about 20 to 30 percent of the original size. Space
savings depend on the actual used capacity within the virtual DASD volumes.
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Model Cylinder Bytes/Track Bytes/Cylinder Bytes/Volume
3380-J 885 47476 712’140 630 MB
3380-E 1'770 47476 712’140 1.26GB
3380-K 2’665 47476 712’140 1.89 GB
3390-1 1'113 56’664 849’960 946 MB
3390-2 2'226 56’664 849’960 1.89GB
3390-3 3’339 56’664 849’960 2.83GB
3390-9 10017 56’664 849’960 8.51GB
3390-27 32’760 56’664 849’960 27.84 GB
3390-54 65'520 56'664 849'960 55.68 GB
9345-1 1'440 46’456 849’960 1.0GB
9345-2 2’156 46’456 849’960 15GB

Table 1: DASD Device Capacity
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5. Performance

As described previously the performance of the Hercules Emulator depends heavily on the underlying PC
hardware. It is therefore not possible to give exact performance specifications of any particular operating
system running under Hercules. Some practical values from user experiences across several machines
presented here provide some guidelines though.

The performance of Hercules is measured in two values, MIPS and /O rate. Both of these values are pre-
sented on the Hercules console and are refreshed every second independently of the PANRATE control
statement. See Hercules User Reference for details on the PANRATE statement.

5.1 MIPS

MIPS is an abbreviation of “Million Instructions Per Second” and presents a measure of the number of
instructions the CPU is executing in one second. MIPS is a measure of a computer's processor speed.
However this measure is useful only among processors with the same instruction set as different instruc-
tion sets take different numbers of instructions to do the same job. Many of the reported MIPS values
represent 'Peak’ execution rates on artificial instruction sequences with few branches, whereas realistic
workloads consist of a mix of instructions some of which take longer to execute than others.

The performance of the memory hierarchy greatly affects processor performance, an issue also not con-
sidered in simple MIPS comparisons. In an attempt to address these issues researchers have created
standardized tests such as "Specint" to measure the real effective performance in commonly used
applications. The use of raw MIPS as a measure of overall system performance has fallen into disuse.
MIPS is sometimes pejoratively referred to as "Meaningless Indicator of Processor Speed" or "Meaning-
less Information Provided by Salespeople”.

The Hercules console reports the MIPS rate for the emulated S/370, ESA/390 or z/Architecture instruc-
tions, not the underlying executed instructions of the hardware. As implied previously the MIPS rate can
vary significantly depending on the executed instruction and whether the instructions can be processed
entirely in cache, as can happen in a tight loop.

It is difficult to determine how the speed of the Hercules emulation corresponds to a real mainframe. This
is due to difficulties in comparing real mainframe hardware to PCs (or servers) as well as the actual per-
formance measurement itself. Hercules shows its processing speed in MIPS. Compared to the earlier
IBM System/360 and System/370 hardware, it is safe to say that Hercules will outperform them when it is
running on moderately powerful hardware, whereas newer IBM System/390 and z/Series hardware still is
much faster than the emulation.

On a Celeron 300 you should see an execution speed of 1 to 2 MIPS, which is enough to run OS/360
(MFT or MVT) or MVS 3.8 with a response time better than that of a 3033 from the 1970's. It's also fast
enough to run VSE/ESA with an acceptable response time. On a more recent system with a 2 GHz
Pentium processor, you may see the system peak at around 30 MIPS which is enough to run Linux/390
or z/OS with a light workload.

Performance on server class machines is now fairly respectable. For example, on a dual-core Intel Xeon
with "Hyperthreading" (4 CPUSs) running at 3.46 GHz, you might expect to see a sustained MIPS rate of
40 to 60 MIPS. A dual-processor quad-core Mac Pro (8 cores, 3 GHz) will sustain over 150 MIPS. For
anyone who is prepared to spend a considerable amount of money on their Hercules system, there are
reports that a sustained 300+ MIPS rate has been achieved on an Intel Core i7 processor running at 3.75
GHz using all four cores plus "Hyperthreading" (8 CPUS).

The speed however depends greatly on the executed instructions. Instructions that are very expensive to
emulate can even on fast systems still be around 1 - 2 MIPS, see the tables further below for details.
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5.2 1/0 Rate

The second value that gives us performance data is the I/O rate. This is the average number of SIOs
(Start 1/0 per second) occurring to active devices, including DASD, TAPE, CTC (channel-to channel
adaptor), local SNA and non-SNA devices etc.

This value also varies depending on the underlying hardware. A RAID system will easily outperform a
non-RAID system. Many PC systems today can be ordered with a RAID-0 (Striping) or RAID-1 (Mirroring)
adapter. While disk mirroring (RAID-1) gives fault tolerance it does not improve performance. However
Data striping (RAID-0) spreads blocks of each file across multiple disks and can nearly double the per-
formance of a single disk.

On a recent PC system as described above, incorporating two Serial-ATA (SATA) disk drives connected
to a RAID adapter card with activated RAID-0 has shown peak 1/O rates of more than 3250 SIOs per se-
cond. The sustained /O rate delivered from such a system was more than 1500 SIOs per second.

5.3 Hercules Performance Measurements

The following sections show some performance index tables under various system configurations. Indi-
vidual measured performance may vary from the figures shown as performance depends heavily on the
hardware used and the Hercules release level.

All tests have been performed with the following measurement tools:
e IMON (Rate CPU Instruction Speed)
e CPU Instruction Timing Tool (INSTRATE program)

Tests showing the performance of Hercules itself include measurements of the Hercules Emulator soft-
ware and the difference between working with CKD or CCKD (compressed CKD) DASD emulation. Other
tests, like the host CPU on which Hercules runs or the disk types of the host system, show the influence
of the hardware used. The last test ("Hercules Overall Performance") represents the practical perfor-
mance growth of the Hercules Emulator as both hardware and software have improved.

5.3.1 Hercules Emulator Performance

The following diagram shows the software related performance index of the Hercules Emulator software.
The graphic shows the performance improvements that have been made over recent releases. The base
version (index = 100%) for all measurements was Hercules V3.00.

All these tests were performed using the same hardware configuration. The results therefore demonstrate
the influence of the improvements in the performance of the Hercules Emulator software only.
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Hercules Emulator Performance
(Hercules V3.00 = 100%)
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Figure 1. Hercules Emulator Performance

Although there have been massive performance improvements in the Hercules Emulator software in re-
cent releases, the current rate of improvement cannot be expected to continue. On one hand, the maxi-
mum performance improvements available via software improvements will be reached, on the other hand
the developers of Hercules have architectural frameworks that impose certain limitations, as explained
below.

Firstly the Hercules software should be portable and is therefore written entirely in "C". The use of assem-
bler to give additional performance is not exploited. Secondly the developers try to emulate real hardware
as exactly as possible in accordance with IBM's "Principles of Operations" documentation. This leads to
code that may be not optimal for the underlying hardware, but provides perfect emulation of real main-
frame hardware, avoiding problems when running mainframe operating systems.

The performance of the Hercules Emulator software depends heavily on the set of executed (mainframe)
instructions as detailed in below ("Emulated Instruction Performance").

5.3.2 Emulated CKD / CCKD DASD Performance

The type of the emulated DASD devices, either CKD or CCKD, has direct influence on performance. If
using CKD devices there is more data to be read from the disk and transferred to memory, but the data is
directly usable, and no further processing needs to be done. Using CCKD (compressed CKD) devices the
amount of data to be read from the disk and transferred to memory is greatly reduced but once in memory
the data has to be uncompressed before it can be processed.

The performance characteristics of DASD types are irrelevant if host disk space limitations impose the
choice of using compressed CKD only.

On a fast machine with fast disks CKD is the best choice. On a fast CPU with slow disks however, CCKD
can give better overall performance. A fast processor can uncompress the data in less time than that
saved by transferring the data uncompressed. In the less common case of a slow CPU with fast disks
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CKD DASD can perform better as the uncompressed data is transferred faster than the processor could
uncompress it. In the case of a slow machine with slow disks and possibly space constraints it is recom-
mended to work with CCKD DASD.

Another point to consider is reliability. Although Hercules itself is very stable, occasional machine crashes
such as the Windows "Blue Screen of Death" can occur. The CKD DASD emulation in these cases is very
stable; it is usually possible to just restart the machine with no problems. However when working with
CCKD DASD emulation, after a crash the CCKD routines have to perform a recovery during the restart of
Hercules. This recovery takes from seconds to several minutes depending on what happened and the
number of defined DASD devices. Although this recovery is normally successful cases have been repor-
ted where the recovery failed. In this case the only option is to restore DASD images from previously
saved backups.

The following figure shows a performance comparison of compressed DASD (CCKD) versus CKD de-
vices. The IPL time with CKD devices was 75 seconds. The IPL time with CCKD devices is only slightly
higher (about 80 seconds).

DASD Emulation Type Performance
(IPL Time CKD-DASD =75 secs.)

90.00

832.00

80.00

73.00

70.00

55.00 .
CKD CCKD

Figure 2: DASD Emulation Type Performance

Both tests were performed on the same machine (2 x Opteron 280, 2.4 GHz with a Software RAID-0 hard
disk configuration). The measured performance degradation using CCKD emulation over CKD is only
approximately 7.0 percent.

5.3.3 Host CPU Performance

The following diagram shows the CPU related performance results for Hercules. The base CPU at index
= 100% is an Intel Pentium 3 with 500 MHz clock speed.
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All these tests were performed with the same Hercules release (V3.05) and therefore show only the
influence on performance of the real CPU and I/O devices.

Hercules CPU-based Performance
(Intel P3/500 MHZ = 100%)
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Figure 3: Hercules CPU-based Performance

The figures shown above are influenced by the 1/0 configuration used. As mainframe operating systems
running under Hercules are often heavily I/O based, bare CPU speed is not the only relevant performance
factor. An additional performance boost is achieved using RAID-0 striping and / or using several physical
disks in the host system under which the emulator is running, as discussed in the following section.

5.3.4 Host Disk Performance

The following table shows the different disk and controller configurations that have been used for testing
the disk transfer rates. The comparison of the reached transfer rates is visualized in the figure following
the configurations table.
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Test Scenarios Scenario 1 Scenario 2 Scenario 3 Scenario 4
Western Western Hitachi Hitachi
Disk Type Digital Digital Ultrastar Ultrastar
WD1500ADFD WD1500ADFD 15k300 15k300
_ Nvidia Nvidia Adaptec Adaptec
Disk Controller | ., coq SATA| nForce4 SATA RAID 3405 RAID 3405
RAID _ none RAID-0 none RAID-0
Configuration
Table 2: Disk Configurations
These configurations reached the transfer rates as shown in the following figure.
Disk Transfer Rates
(MB/s)
300.00
250.00
200.00
150.00
100.00
50.00
0.00 T T T
Scenario 1 Scenario 2 Scenario 3 Scenario 4

Figure 4: Disk Transfer Rates

While these measurements only show the “raw speed” of the disks without direct relationship to Hercules,
the next diagram shows the impact on the IPL time depending on the used disk configuration. Both tests
have been run using the same hardware (2 x AMD Opteron 280, 2.4 GHz), the only change being the
type of disk employed.

Hercules Emulator V4.00 - Installation Guide Page 26



The first test was made with a non-RAID disk configuration (Scenario 1, see above) which reached a
transfer rate of 85 MB/s. The second IPL was done with a RAID-0 disk configuration (Scenario 2, see
above) with a transfer rate of 169 MB/s. The IPL with the RAID-0 disk configuration needed only 75 se-
conds compared to 81 seconds with the non-RAID setup.

Host Disk Performance
(IPL Time)
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80.00
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70.00
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50.00 .
83 MB/s 169 MB/s

Figure 5: Host Disk Performance (IPL in seconds)

These tests demonstrate that fast disks and RAID-0 configurations provide a performance boost from
which Hercules will benefit.

5.3.5 Emulated Instruction Performance

As previously stated, Hercules Emulator performance depends heavily on the mainframe instructions
being executed. While some S/3xx instructions are relatively easy to implement and require only a few
"C" instructions in the emulator, others are quite complicated and require a lot of instructions to emulate
the real hardware. Due to this fact the performance of each individual S/3xx instruction can vary greatly.
There is a variance of more than 450 times between the fastest and slowest emulated instructions.

It is known though, that in mainframe operating systems, a small subset of the available instructions are
employed to do most processing. In Hercules, if most of these instructions are emulated slowly, the over-
all performance of the emulator will be poor. Alternatively, if the most commonly used instructions are
emulated quickly the performance of the emulator will benefit greatly.

An analysis of mainframe operating systems has shown that only 5 different instructions are responsible
for up to 50% of the executed code. Expanding this analysis to 10-15 instructions will cover up to 75% of
executed code and 15-20 instructions will cover more than 80% of all mainframe code.
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The following tables list some different test scenarios and the performance ratios of individual instructions
and real work tests under the Hercules Emulator. The used hardware for each scenario is listed in the
following table. All test jobs have been run three times under each scenario. The average MIPS rate of
these three runs has been taken into the table.

These tests are not meant to provide a definitive MIPS rating (your own measurements may be some-
what different), but serve as a repeatable test for comparing the relative speeds of different hardware.

Test Scenarios

Scenario 1

Scenario 2

Scenario 3

PC Model

(month/year) 08/2003 09/2006 06/2008
CPU Type Intel Pentium P4 AMD Opteron 280 Intel QX9775 EE
CPU Clock Rate 3.2 GHz 2.4 GHz 3.6 GHz
Number of

physical CPUs 1 2 2
Number of CPU 5 4 8
Cores

RAM 2 GB 8 GB 8 GB

Operating System

Windows XP Pro

Windows XP Pro x64

Windows XP Pro x64

Hercules Release

VvV 3.05

VvV 3.05

VvV 3.05

Table 3: Performance Test Scenarios

The first table of performance results shows the reachable MIPS rates of various single instructions. The
test is based on a modified INSTRATE program, originally written by Gary Brabiner.

Executed Instruction Scenario 1 Scenario 2 Scenario 3
BCT Rx,LOOP 99.55 MIPS 84.06 MIPS 82.14 MIPS
BCTR RX,RLOOP 109.10 MIPS 93.86 MIPS 137.74 MIPS
NOP RO 154 .84 MIPS 144 .52 MIPS 431.59 MIPS
LR R1,RO 66.33 MIPS 58.07 MIPS 101.75 MIPS
LTR R1,RO 64.76 MIPS 58.12 MIPS 102.03 MIPS
L R1,0 10.09 MIPS 12.43 MIPS 18.97 MIPS
L R1,DATA 39.00 MIPS 33.87 MIPS 42 .65 MIPS
L R1,DATA+1 37.95 MIPS 33.44 MIPS 41.11 MIPS
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Executed Instruction Scenario 1 Scenario 2 Scenario 3
LH R1,DATA 37.74 MIPS 33.93 MIPS 49.96 MIPS
ICM R1,15,DATA 35.50 MIPS 33.85 MIPS 39.89 MIPS
ICM R1,1,DATA 20.28 MIPS 20.96 MIPS 29.53 MIPS
IC R1,DATA 37.59 MIPS 33.77 MIPS 51.27 MIPS
LD FO,DATA 13.95 MIPS 25.23 MIPS 51.50 MIPS
LM 8,6,SAVEREGS+(8*4) 18.78 MIPS 17.98 MIPS 19.34 MIPS
STM  1,14,DATA 24.01 MIPS 19.21 MIPS 20.12 MIPS
ST R1,DATA 37.77 MIPS 32.91 MIPS 44.73 MIPS
STH  R1,DATA 36.84 MIPS 34.04 MIPS 44.61 MIPS
STCM R1,15,DATA 35.87 MIPS 28.04 MIPS 40.87 MIPS
STCM  R1,1,DATA 22.51 MIPS 19.59 MIPS 36.65 MIPS
STCM R1,8,DATA 23.05 MIPS 20.52 MIPS 42 .67 MIPS
STC  R1,DATA 39.97 MIPS 34.02 MIPS 46.95 MIPS
MV DATA,CHAR 39.77 MIPS 35.70 MIPS 56.72 MIPS
MVC  DATA(8),DATA 19.72 MIPS 15.57 MIPS 28.47 MIPS
MVC  DATA(32),DATA 13.12 MIPS 11.11 MIPS 15.72 MIPS
MVC  DATA(32),DATAB 2.25 MIPS 6.05 MIPS 30.65 MIPS
MVC  DATA(32),0 1.94 MIPS 4.74 MIPS 14.68 MIPS
MVC  DATA(256),DATA 3.56 MIPS 3.59 MIPS 4.88 MIPS
MVC  DATA(256) ,DATAB 0.31 MIPS 1.16 MIPS 15.45 MIPS
XC DATA(4) ,DATA 17.58 MIPS 19.12 MIPS 37.05 MIPS
XC DATA(4) ,DATAB 22.61 MIPS 22.12 MIPS 26.97 MIPS
CLI DATA,CHAR 39.73 MIPS 32.00 MIPS 46.08 MIPS
CLC  DATA(8),DATA 26.42 MIPS 23.25 MIPS 36.16 MIPS
CLC  DATA(32),DATA 22.15 MIPS 17.85 MIPS 35.87 MIPS
CLC DATA(32),DATAB 22.53 MIPS 17.80 MIPS 36.51 MIPS
CLC DATA(32),0 10.01 MIPS 10.43 MIPS 15.78 MIPS
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Executed Instruction Scenario 1 Scenario 2 Scenario 3
CLC  DATA(256),DATA 8.84 MIPS 7.89 MIPS 19.67 MIPS
CLC  DATA(256),DATAB 8.88 MIPS 7.90 MIPS 19.37 MIPS
AR R1,R0O 49_.39 MIPS 37.65 MIPS 78.44 MIPS
ALR  R1,RO 59.98 MIPS 56.69 MIPS 78.85 MIPS
A R1,F1 36.09 MIPS 32.92 MIPS 41.32 MIPS
AH R1,H1 35.57 MIPS 30.76 MIPS 41.28 MIPS
LA R1,1(,R1) 55.35 MIPS 45.18 MIPS 71.40 MIPS
LA R1,1(R1) 55.46 MIPS 48.94 MIPS 63.86 MIPS
AP PL4,PL4 1.67 MIPS 1.69 MIPS 2.61 MIPS
AP PL4,PL4B 1.87 MIPS 1.80 MIPS 3.02 MIPS
AP PL16,PL16 1.46 MIPS 1.52 MIPS 2.27 MIPS
AP PL16,PL16B 1.64 MIPS 1.69 MIPS 3.02 MIPS
CvD  R1,DATA 2.82 MIPS 3.09 MIPS 21.44 MIPS
CvD  R15,DATAB 6.60 MIPS 7.12 MIPS 26.17 MIPS
AER  FO,F4 32.26 MIPS 30.40 MIPS 40.82 MIPS
ADR  FO,F4 25.78 MIPS 25.75 MIPS 45.64 MIPS
AXR FO,F4 16.69 MIPS 17.78 MIPS 43.74 MIPS
Move 256 Bytes by MVC 0.31 MIPS 1.16 MIPS 15.84 MIPS
Move 256 Bytes by MVCL 3.25 MIPS 4.84 MIPS 11.48 MIPS
Clear 256 Bytes by MVC 0.93 MIPS 1.32 MIPS 15.23 MIPS
Clear 256 Bytes by MVCL 3.63 MIPS 6.11 MIPS 16.54 MIPS

Table 4: Emulated Instruction Performance

The next table shows some performance data from the "CPU Speed Rating Monitor" of IMON (Interactive
Monitor IMON/370 and IMON for OS/390 and z/OS, see http://www.prycroft6.com.au).

The eight tests of IMON run the following instructions:

¢ RRinstructions (fast):
ALR, AR, BCTR, LCR, LR, NR, OR, SLR, SR and XR.
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¢ RRinstructions (slow):
ALR, AR, BCTR, DR, LR, MR, NR, OR, SR and XR.

e RX nstructions (fast):
A, AL, BCT,IC,L,N, O, S, SL and X.

e RX nstructions (slow):
A, BCT, CVB, CVD, D, L, M, O, S and X.

e SSinstructions (fast):
AP, CLC, ED, MVC, NC, OC, SP, TR, UNPK, XC and ZAP.

e SSinstructions (slow):
CLC, DP, ED, MP, MVC, NC, OC, TR, UNPK and XC.

e Floating Point instructions (E-format, 32-bits wide):
AE, AER, CE, DE, DER, HER, LCER, LE, ME, MER, SE and SER.

e Floating Point instructions (D-format, 64-bits wide):
AD, ADR, CD, DD, DDR, HDR, LCDR, LD, MD, MDR, SD and SDR.

For the RR instructions tests, the operation codes listed form 10% of the instruction mix. The main
slowing factors of test 2 compared to test 1 are the presence of the Divide instruction (DR) and the
Multiply instruction (MR). Something similar holds true when looking at the differences between tests 3
and test 4. In tests 5 and 6 again, Divide and Multiply are used to slow test 6 as well as increasing the
length of data processed by the MVC, ED, UNPK, CLC and TR instructions (one byte in test 5, maximum
length in test 6).

According to IMONSs help text, the "official" MIPS rating of a CPU model is usually about 20% faster than
the results of test 2 (RR Slow).

Executed Instruction Scenario 1 Scenario 2 Scenario 3
IMON RR (Fast) 41.98 MIPS 67.90 MIPS 165.78 MIPS
IMON RR (Slow) 36.80 MIPS 49.16 MIPS 138.11 MIPS
IMON RX (Fast) 37.17 MIPS 40.87 MIPS 64.85 MIPS
IMON RX (Slow) 11.20 MIPS 13.11 MIPS 40.21 MIPS
IMON SS (Fast) 6.65 MIPS 7.03 MIPS 12.52 MIPS
IMON SS (Slow) 0.90 MIPS 0.95 MIPS 3.95 MIPS
IMON FP (Extended) 22.81 MIPS 20.73 MIPS 41.46 MIPS
IMON FP (Double) 3.35 MIPS 4_.93 MIPS 21.60 MIPS

Table 5: IMON Instruction Performance Data

The last table shows the results of tests consisting of a tight loop. These tests show the influence on raw
processor speed (only one job running) as well as the influence of having a multi-processor system and
running several jobs in parallel.
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The last test shows the time used for an IPL of a mainframe operating system from the actual IPL com-
mand until logon to the system is possible. The IPL only contains the mainframe operating system itself,

without any optional subsystems.

Executed Instruction

Scenario 1

Scenario 2

Scenario 3

Loop 1 (1 Job) 116.04 MIPS 105.92 MIPS 473.27 MIPS
Loop 1 (2 Jobs) 61.30 MIPS 210.92 MIPS 654.23 MIPS
Loop 1 (4 Jobs) — 420.39 MIPS 1261.85 MIPS

Loop 1 (8 Jobs)

1676.32 MIPS

IPL time

03:10 (mm:ss)

01:15 (mm:ss)

00:57 (mm:ss)

Table 6: Real Work Performance

These tests show that, although the raw instruction speed of the four processor machine of scenario 2
compared to the two processor machine of scenario 1 is somewhat slower as shown in table 2 above, the
system greatly benefits from the four processors when doing real work, because it can handle more tasks

in parallel.
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Part Il: Windows Installation
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6. Software Prerequisites

6.1 Operating System

Hercules is an open source software implementation of the mainframe System/370, ESA/390 and z/Archi-
tecture hardware. Hercules itself is not an operating system nor does it emulate a mainframe operating
system. The Hercules Emulator runs under Linux on several hardware platforms including the Intel Pen-
tium PC, under various flavors of Microsoft Windows and under MAC OS X. From the point of view of the
underlying operating system the Hercules Emulator is just an application program.

Part Il of this guide focuses solely on the installation of Hercules under Microsoft Windows. Details of
other host operating systems are covered in Part Il (Linux) and Part IV (Mac OS X) in this book. The
installation of any hosted operating system and software utilities is beyond the scope of this book.

6.1.1 Windows Versions

The minimum supported Microsoft Windows platform is now Windows XP SP3 or greater (like Windows
Vista, Windows 7, Windows Server 2003 or Windows Server 2008). Windows 95/98, Windows NT and
Windows 2000 are no longer supported.

Some users experienced problems with TCP/IP functionality when running under Windows XP with Ser-
vice Pack 2 while other users did not encounter these issues. The presenting problem with this configu-
ration is: It is possible to connect from the Host operating system to the Hercules machine and vice versa,
however it is not possible to get a connection to another workstation on the LAN or the Internet. Most of
these issues are related to configuration problems with the Windows XP firewall, introduced with Service
Pack 2. Creating correct rules in either the Windows internal firewall or an alternative firewall product
solves these problems.

6.1.2 Stability

As Hercules appears to Windows as just another application program, it is possible to run other applica-
tions simultaneously with Hercules, however this is not recommended. While the Hercules Emulator is
extremely stable software it is impossible to guarantee that other applications will not degrade Hercules
performance or even crash the Windows system. The less software you have installed on your system
the more stable your emulated mainframe will be.

Intensive tests have proven the stability of Hercules, one of the test suites is repeated with every new
Hercules release. The tests run a mixed online and batch workload continuously and at high volumes.
The base system consists of a MVS 3.8J operating system with additional components. During the test
the system is loaded with between four and eight self-submitting (therefore continuous) batch jobs exe-
cuting in parallel. These jobs consist of a mix of large sorts, assemblies, compilation and link jobs.

Additionally there are some TSO sessions active (up to ten sessions) on which a simulated user presses
enter once a second in a performance monitor application.

This workload keeps the system (emulated mainframe as well as Hercules and the base operating sys-
tem) busy at nearly 100% CPU and a produces a continuous /O rate of more than 750 SIOs. In this state
the machine runs 7x24 hours during several days. One of these tests was stopped after more than 12
weeks with the system still running perfectly.
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6.1.3 Installed Software on a Hercules System

It was recommended earlier to have only a minimum of software installed on a Hercules host machine.
Additional to the software for the Hercules Emulator presented in this guide, it is recommended to have
the following software installed:

e Windows 2000, Windows XP, Windows Server 2003 with latest service packs and hot fixes
e Software firewall, especially if there is no hardware firewall in the LAN

e Antivirus software with on demand and on access checks active

Depending on your requirements other commonly used utilities include:
e Network sniffer
e Performance monitor / Task monitor

e FTP program

In general though the less software is installed the better the emulated mainframe will run.

6.2 Drivers

This Chapter describes the device drivers that are necessary specifically for the Hercules Emulator. A de-
vice driver is a routine or a set of routines that implement the device-specific aspects of generic 1/0 ope-
rations. Generally the Hercules Emulator does not need any special device drivers other than those provi-
ded by the operating system. An exception is WinPcap, which is required under the Microsoft Windows
operating systems to enhance networking capabilities of the native operating system.

6.2.1 WinPcap Packet Capture Driver

WinPcap is an architecture for packet capture and network analysis for the Win32 platform developed at
Politecnico di Torino in Italy. The packet filter is a device driver that adds to Windows 95, 98, ME, NT,
2000, XP and Server 2003 the ability to capture and send raw data from a network card with the possi-
bility to filter and store the captured packets in a buffer.

WinPcap includes an API that can be used to directly access the functions of the packet driver offering a
programming interface independent from the Windows operating system. It also exports a set of high le-
vel capture primitives that are compatible with libpcap, the well-known Unix capture library. These func-
tions capture packets in a way independent from the underlying network hardware and operating system.

WinPcap is a free, public system and is released under a BSD-style license. It can be downloaded from
www.winpcap.org where the necessary documentation can also be found.

6.3 Runtime Environments

This chapter describes special runtime environments which act as a base for running the Hercules Emu-
lator. Under a Linux-like operating system no additional runtime environment is needed. Under Microsoft
Windows however, the necessary Linux POSIX threads support may be emulated as explained below.
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6.3.1 Cygwin

Until release 3.02.0 the Hercules Emulator was designed to run only under a Linux system with POSIX
threads (pthread) support. To be able to run Hercules releases below 3.03.0 under Windows it is neces-
sary to install a runtime environment to provide this Linux compatible layer. This is where Cygwin steps
in.

Cygwin is a Linux-like environment for Microsoft Windows. It consists of several DLLs which act as an
emulation layer providing substantial POSIX system call functionality and a collection of common Linux
tools. The Cygwin environment works with all x86 versions of Windows since Windows 95.

Cygwin is available from www.cygwin.com. The Cygwin development began 1995 at Cygnus Solutions
which is now owned by RedHat Software.

Cygwin is mentioned in all current Hercules manuals for support purposes only. Since release 3.02.0 of
Hercules it is recommended that Windows users install the Microsoft Visual C native binaries or Microsoft
Installer (MSI) package.

Beginning with Release 3.03.0 the Hercules Emulator no longer requires Cygwin in order to run under
Windows. It is highly recommended that Windows users of Hercules begin using this new MSVC Win-32
version instead of the Cygwin versions.

6.4 Hercules Emulator

The Hercules Emulator consists of the following mandatory and optional components:
e Hercules Emulator (mandatory)
e Hercules Windows GUI (optional)
e CTCI-WIN (optional)

e Additional utilities (optional)

6.4.1 Hercules

The Hercules executables are the heart of the emulator and a mandatory component. This is the software
implementation of the System/370, ESA/390 and z/Architecture mainframe hardware and processor
machine code instruction set.

Hercules runs as a DOS program and comes with a semi-graphical display in a DOS window (the Her-
cules Hardware Console - HMC) consisting of two screens, switched between using the ESC key. When
the Hercules HTTP server is running then Hercules can also be operated via a web browser interface.
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The following figure shows the initial display, the Hercules console window:

# ° Hercules Emulator HMC - MVS V3.8 - System Status: YELLOW _ l == |"' ""]

HHCA14131 Hercules version 3.87—suvn—6762

C(c?) Copyright 1999-2818 by Roger Bowler. Jan Jaeger,. and others
Built on Oct 22 2818 at 23:89:25

Build information:

Windows ¢MEUC> build for i386

Modes: 5-378 ESA-398 =z Arch

Max CPU Enginesz: 32

Using fthreadsz Threading Model

Using FishIO

Dynamic loading support

Using shared libraries

HTTF Server support

Ho SIGABEHND handler

Regqular Expreszszions support

Automatic Operator support

Machine dependent asszists: cmpxchgl cmpxchgd cmpxchgd fetch_dw sto
Running on GOOFY UWindows—6.1.7688. 7 Ultimate Edition. 32-bit ib6836
HDL: loadabhle module directory iz ‘D:sHercules~’

Crypto module loaded (c> Copyright 2803-28018 by Bernard van der He
Activated facility: ‘Message Security Assist’

Activated facility: 'Message Security Assist Extension 1. 2. 3 and
Thread id AAAA128@,. prio 15, name ‘Processzor CPHA’ started
Processor CPAA: architecture mode 'z Arch’

SCRI auto—mount: auto_scsi_mount

Using ‘internal’ codepage conversion table ‘DEFAULT*
ECPS:UM Command proceszsor invoked

ECPS:=UM ASSIST feature SUC Diszabled

ECPS:UM ASSIST feature SSM Disabled

ECP5:UM ASSIST feature LPSEW Dizabled

EGCPS :UH ASSIST feature STHSH Dizahled

ECP5:UM ASSIST feature STOSM Disahled

ECPS:UM ASSIST feature SI0 Disabled

ECPS:UM ASSIST feature UTIMER Disabhled

ECP5 :UH ASSIST feature STCTL Dizahled

ECPS:UM ASSIST feature LCTL Diszabled

ECPS:UM ASSIST feature DIAG Dizabled

ECPS:UM ASSIST feature IUCU Diszabled

All ECPS:UM UM ASSIST features Dizabled

ECPS:UM ASSIST feature FREE Dizabled

ECPS:UM ASSIST feature FRET Dizabled

ECPS:UM ASSIST feature LCHKPG Disahled

ECP5 :UH ASSIST feature ULKPG Dizahled

ECPS:UM ASSIST feature SCHRU Disahled

ECP5 :UH ASSIST feature SCHUU Dizahled

ECPS:UM ASSIST feature DISPA Disahled

ECP5 :UH ASSIST feature DISP1 Dizahled

ECPS:UM ASSIST feature DISP2 Disahled

ECP5 :UH ASSIST feature DHCCHW Dizahled

ECPS:UM ASSIST feature DFCCHW Disahled

ECP5 :UH ASSIST feature FCCUWSE Dizahled

ECPS:UM ASSIST feature CCUWGH Disahled

..... instcnt 79,.744.571; mi

Figure 6: Hercules Hardware Console - Console window
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The next figure shows the Hercules device and status display accessed with the ESC key:

Hercules CPU:
AYAERNPAA ARAAAAAA
PSS
ARARPRRAA ARRAARAA ARAAAAAE ARAAAAAA
a i 2 3
ARARPRRAA ARRAARAA ARAAAAAE ARAAAAAA
4 5 [ 7
ARARPRRAA ARRAARAA ARAAAAAE ARAAAAAA
] g i8 i1
ARARPRRAA ARRAARAA ARAAAAAE ARAAAAAA
12 13 14 15
GPR CR FPR

Peripherals
Type Aszssignment
RDR D:=-/MUS-READER.DUMMY
FCH D:-HUS-PUNCH.-PFCHBAD
FRT D:=-MUS-PRINMTER-PRTH
FRT D:-HUS-PRINMTER-FRTH
PRT D:-/MUS-LOG-hardcopy
DEP 192.168.8.181 I0L39
DEP 192 _168.08.1081 I0[19
DEP 192.168.8.181 I0[11]
DEP 192 _168.08.1681 IO0[11]
DEP = 192_.168.0.1601 mas
= 192 _168_0.101 nas
= 192 _168_.0.101 mas
=*= 192 _168_0.101 nas
D:MUS-DASD-S0ORTEA
D= MUS-DASD-SORTAL .
D:MUS-DASD-S0RTAZ .
D= MUS-DASD-SORTAZ .
D:MUS-DASD-S0RTA4 .
D= MUS-DASD-SORTAS .
Dz MUS-DASDAWORKAA
D= AMUS-DASDAUORKAL .
D: MUS-DASD-PRDBAA
D= MUS-DASD-PRDBAL .
D: MUS-DASD-PRDBAZ _
D= MUS-DASD-PRDBAZ _
Dz MUS-DASD-MUSRES .
D= MUS-DASD-MUSDLE.
D:MUS-DASD-PAGEAA
D= MUS-DASD-PAGEAL .
D: MUS-DASD-PUBBAA
D: A MUS-DASD-PUBBAL _
D:MUS-DASD-PUBBAZ _
D: A MUS-DASD-PUBBAZ
D:MUS-DASD-SYS0AA
D: A MUS-DASD-SYSBA]L .
D:MUS-DASD-SYSBA2
D: A MUS-DASD-SYSBAZ
D:MUS-DASD-CETHAA
D: A MUS-DASD-CBTHAL .
D:MUS-DASD-CBTBAZ _
D: A MUS-DASDACBTBAZ .
D:MUS-DASDASPOOLA .
D: A MUS-DASDASPOOLL .
D:MUS-DASD-TSTHAA
D: A MUS-DASD-TSTHAL .
D:MUS-DASD-TSTHAZ .
D: A MUS-DASDATSTBAZ .
= [O[2]
= [0OL[2]
CICI 192 .168.

Figure 7: Hercules Hardware Console - Device and status display
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The last figure shows the Hercules web browser interface which can be accessed when the Hercules
HTTP server is configured and running:

<7 Favorites .Hercules & - - [ géa v Page~ Gafetyw Toolsw @v >

3 EYS MAN WAIT LOAD E

[

»

Hercules System Log
Tasks
HHCO01414I (c) Copyright 199%98-2010 by Roger Bowler, Jan Jaeger, and others
System Log HHCO01415I Built on Oct 22 2010 at 23:08:25 L
IPL HHCO01416I Build information: 1
R —— HHCO01417I Windows (MS5VC) build for i386
HHCO1417I Modes: 5/370 ESA/390 z/Arch
Debuggin HHCO01417I Max CPU Engines: 32
gging HHCO014171 Using fthreads Threading Model i
HHC01417I Using FishIO
Registers HHC01417I Dynamic loading support
Storage HHC014171 Using shared libraries
Miscellansous HHC01417I HITP Server support
. HHC01417I No SIGABEND handler
Devices )
\— HHC014171 Regular Expressions support
M HHCO01417I Automatic Cperator support

HHCO1417I Machine dependent assists: cmpxchgl cmpxchg4 cmpxchgf fetch dw store_dw
HHCO01417I Running on GOOFY Windows-6.1.7600. 7 Ultimate Edition, 32-bit 1686 MP=8
Conﬁguration HHCO1508I HDL: loadable module directory is 'D:/Hercules/"'

HHCOO0150T Crypto module loaded (o) Copyright 2003-2010 by Bermard wvan der Helm
CPU HHCOO151I Actiwvated facility: "Message Security Assistc!

— HHCO0151I Activated facility: "Message Security Assist Extension 1, 2, 3 and 4°
HHCOO0100I Thread id 000015EQ, prioc 15, name 'Processor CPOO' started

HHCOO0811I Processor CP00: architecture mode 'z/Arch'

REgiStEl‘S HHCO0100TI Thread id 00000538, prioco 0O, name 'Timer' started
HHCO2275I S5CSI auto-mount: auto scsi_mount
GPEs HHCO014741 Using 'internal' codepage conversion table 'DEFAULT'
E HHCO1719I ECPS:VM Command processor invoked
. HHCO1707I ECPS5:VM VM ASS5IST feature 5VC Disakbled
PSW HHCO1707I ECPS5:VM VM ASS5IST feature 55M Disabled
- HHCO1707I ECPS5:VM WM AS5IST feature LPSW Disabkled
HHCO1707I ECES5:VM VM AS5I5T feature S5TNSM Disabled
Information HHCO1707I ECPS:VM VM ASSIST feature STOSM Disabled
HHCO1707I ECPS5:VM VM ASS5IST feature S5I0 Disakbled
Documentation HHCO1707I ECPS5:VM VM ASS5IST feature VIIMER Disabled
- HHCO1707I ECP5:VM WM ASS5IST feature STCTL Disabled
HHCO1707I ECPES:VM VM AS5I5T feature LCTL Disabled -
€ 1 | 3

€ Internet | Protected Mode: On dh v ®100% -

Figure 8: Hercules web browser interface

6.4.2 Hercules Windows GUI

The Hercules Windows GUI (WinGUI) provides an optional graphical user interface to the Hercules Emu-
lator replacing the native DOS console window of Hercules. The Windows GUI program interfaces with
Hercules Emulator directly. It provides an easier way to work with the Hercules Emulator including inter-
faces to create / change the Hercules configuration files and the handling of log files.

The following figure shows the Hercules WinGUI main panel:
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{® Hercules Windows GULx64 - [ MVS38LCONF --> Hercules Logfile.002.txt] - Hercules

File View Command Operations Utilities Help

CPU0000 PSW=00000000 00000000 0000000000000000 M....... instcount=0 MIP5= 0.00 S5I05= 0
GRO-3=00000000 00000000 00000000 00000000 GR4-7=00000000 00000000 00000000 00000000
GRE-B=00000000 00000000 00000000 00000000 GRC-F=00000000 00000000 00000000 00000000
CRO-3=000000E0 00000000 FFFFFFFF 00000000 CR4-7=00000000 00000000 00000000 00000000
CRE-B=00000000 00000000 00000000 00000000 CRC-F=00000000 00000000 C2000000 00000200
ARO-3=00000000 00000000 00000000 00000000 AR4-7=00000000 00000000 00000000 00OODOO0O
AR8-B=00000000 00000000 00000000 00000000 ARC-F=00000000 00000000 00000000 00000000

FRO-2=00000000 00000000 00000000 00000000 FR4-6=00000000 00000000 00000000 00000000

m

« T 3

| taiget dir--» | D:/Hercules!

m——— =

Ready

Figure 9: Hercules Windows GUI Main Panel

Using the GUI all of the Hercules DOS utilities are available, it is no longer necessary to know the exact
syntax of each utility. Instead of having to issue cryptic command lines in native DOS such as

HETUPD -2 -b D:/MVS/TAPE/TLEVO09.HET D:/MVS/TAPE/TLEVO02.HET

a standard Windows dialog box can be used to call the utility. The following figure shows the pop-up
window, used to provide information to one of the Hercules utility programs (HETUPD).
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e I ==

|lpdates the compreszion of a Hercules Emulated Tape file...

[nput filename

Output directory / filename

D:AMWS A TAPES

Fun optiorn: Settingz:
@ Decompress Chunk size:  B3535 2 [ Shict AwWSTAPE o/p
) Recompress Compression;
(") Rechunk, @ =lib

[ [verboge output] bzipZ

] ] [ Cancel

Figure 10: Hercules Utility Window

The WinGUI has been developed by David B. Trout (Fish). More detail about the functionality provided by
the WinGUI can be found in the "User Reference Guide" and in Chapter 10 — Installing the Hercules
WinGUI.

6.4.3 CTCI-WIN

Since Hercules runs as a user process under the control of the host Windows system it does not normally
have direct access to the driving system's network adapter. Until recently this presented a problem in
establishing connectivity between the network and the TCP/IP stack of an operating system running un-
der Hercules.

Since the development of device drivers by Fish, employing of the WinPcap's device driver, it is now
possible to establish a virtual point-to-point link between the TCP/IP stack running under Hercules and
Window's TCP/IP stack. This allows you to use Windows as a router to pass Ethernet frames between the
Hercules TCP/IP stack and the rest of the network.

6.5 Additional required and optional Software

As well as the components described above other software, either required for practical use of Hercules

(e.g. tn3270 client) or that makes common tasks easier (e.g. XMIT Manager, AWS Browse, ZZSA etc.)
may be used.
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6.5.1 tn3270 Client (required)

For virtual 3270 consoles and 3270 terminals a tn3270 client software application is required. The tn3270
client can run on the same machine as Hercules or on any Unix or Windows box with a TCP/IP connec-
tion to the Hercules machine. The supported and recommended tn3270 client for Hercules under Win-
dows is Vista tn3270.

Vista tn3270 can be obtained from www.tombrennansoftware.com. The license fee charged by the deve-
loper of the software, Tom Brennan, is very modest. A 30 day trial version can be downloaded from his
web site.

Other tn3270 clients, such as QWS3270, IBM Personal Communications, Attachmate Extra, etc., should
also work in most cases. Be aware that some tn3270 clients have a bug that makes them unusable as an
MVS console.

Because the tn3270 client is an independent piece of software there are no version requirements. You
can use any stable release of a tn3270 client although it is recommended to always run with a current
release.

6.5.2 XMIT Manager (optional)

The XMIT Manager is a Windows based tool that allows for the manipulation of IBM mainframe created
Xmit format files. With XMIT Manager you can open Xmit files and view or extract the data within them,
whether binary or text, using a graphical interface. Xmit files containing partitioned or sequential datasets
are supported.

6.5.3 AWS Browse (optional)

The AWS Browse Utility is used to view the contents of tapes from the Windows desktop without having
to start a mainframe operating system and run tape reading utilities. There are currently two implemen-
tations of AWS browse.

The original one was created by Rob Storey. The second is an enhanced version written by Fish, which is
faster and has more features.
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7. Component Compatibility Tables

The various components under the Windows operating system that together make the full Hercules en-
vironment have some inter-dependencies on each other. It is recommended that these components be at
a certain release level for every version of Hercules. The following tables list the combinations of com-
ponents for several releases that have been successfully evaluated as working together.

If a combination is not listed in these tables this does not necessarily mean that it will not function. How-
ever you must asses this yourself and at your own risk. Although the listed combinations shown below
have been thoroughly tested and proven to provide a stable environment, there is no guarantee that the
components work in every environment and in any case.

Components that have been updated during the lifetime of a specific Hercules release are shown with
their highest release level in each table. In general it is recommended to work always with the most cur-
rent stable release of each component. Beta releases are not shown here. The date(s) in parenthesis
show the release dates of the respective components. If there was no release of Hercules but updated
components, then the word “Components” can be found before the release date.

In the case of Cygwin the release shown here is the one that Hercules was built with, rather than the
highest. As Cygwin is a runtime environment, its release level must be the same or higher than the ver-
sion Hercules was built with. Therefore the Cygwin release level listed for any level of Hercules is the
minimum level needed for that Hercules release. Any higher level of Cygwin should also run but ex-
perience has shown that this is not always the case.

Please note that obsolete components, e.g. Cygwin, or components that were subsequently included in
other packages, e.g. FishPack, TunTap32 and tt32info are mentioned in the table immediately after the
release where the change occurred and are then removed from the tables.

7.1 Hercules V 4.00.0 (Release date: not yet released)

Component Release
Hercules Emulator V 4.00.0
WinPcap V4.1.3
HercGUI VvV 1.12.6
CTCI-WIN VvV 3.33
AWS Browse V154
HercPrt V1.4.0

Table 7: Hercules Release V4.00.0 Component Compatibility Table
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7.2 Hercules V 3.11.0 (Release date: September 15, 2014)

Component Release
Hercules Emulator VvV 3.11.0
WinPcap V413
HercGUI V 1.12.6
CTCI-WIN V 3.3.3
AWS Browse V154
HercPrt V1.4.0

Table 8: Hercules Release V 3.11.0 Component Compatibility Table

7.3 Hercules V 3.10.0 (Release date: February 1, 2014)

Component Release

Hercules Emulator V 3.10.0

WinPcap V4.1.3

HercGUI VvV 1.12.6

CTCI-WIN VvV 3.33

FishLib A separate installation is no longer needed,
required components are installed with all
SoftDevLabs products

AWS Browse V154

HercPrt V1.4.0

Table 9: Hercules Release V 3.10.0 Component Compatibility Table
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7.4 Hercules V 3.09.0 (Release date: July 15, 2013)

Component Release
Hercules Emulator V 3.09.0
WinPcap V4.1.2
HercGUI V1111
CTCI-WIN VvV 3.2.1
FishLib V27.1
AWS Browse V151
HercPrt V1.1.0

Table 10: Hercules Release V 3.09.0 Component Compatibility Table

7.5 Hercules V 3.08.1 (Release date: March 13, 2013)

Component Release
Hercules Emulator Vv 3.08.1
WinPcap V4.1.2
HercGUI V1111
CTCI-WIN V321
FishLib V271
AWS Browse V151
HercPrt V1.1.0

Table 11: Hercules Release V 3.08.0 Component Compatibility Table
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7.6 Hercules V 3.08.0 (Release date: December 12, 2012)

Component Release
Hercules Emulator V 3.08.0
WinPcap V4.1.2
HercGUI V1111
CTCI-WIN VvV 3.2.1
FishLib V27.1
AWS Browse V151
HercPrt V1.1.0

Table 12: Hercules Release V 3.08.0 Component Compatibility Table

7.7 Hercules V 3.07.0 (Release date: March 10, 2010)

Component Release
Hercules Emulator Vv 3.07.0
WinPcap V411
HercGUI V1111
CTCI-WIN V321
FishLib V271
AWS Browse V151
HercPrt V1.1.0

Table 13: Hercules Release V3.07.0 Component Compatibility Table
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7.8 Hercules V 3.06.0 (Release date: January 11, 2009)

Component Release
Hercules Emulator V 3.06.0
WinPcap V 4.0.2
HercGUI V1111
CTCI-WIN VvV 3.2.1
FishLib V27.1
AWS Browse V151

Table 14: Hercules Release V3.06.0 Component Compatibility Table

7.9 Hercules V 3.05.0 (Release date: June 23, 2007)

Component Release
Hercules Emulator V 3.05.0
WinPcap V4.0.1
HercGUI V1111
CTCI-WIN VvV 3.2.1
FishLib V27.1
AWS Browse V151

Table 15: Hercules Release V3.05.0 Component Compatibility Table
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7.10 Hercules V 3.04.0 (Release date: February 24, 2006)

Component Release
Hercules Emulator V 3.04.0
WinPcap V4.0
HercGUI V1111
CTCI-WIN VvV 3.2.1
FishLib V2.7.1
AWS Browse V151

Table 16: Hercules Release V3.04.0 Component Compatibility Table

7.11 Hercules V 3.03.1 (Release date: December 31, 2005)

Component Release
Hercules Emulator Vv 3.03.1
WinPcap VvV 3.0
HercGUI V195
FishPack vV 1.3.0
TunTap32 V2.1.0
tt32info VvV 1.0.2
AWS Browse V120

Table 17: Hercules Release V3.03.1 Component Compatibility Table
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7.12 Hercules V 3.03.0 (Release date: December 20, 2005)

Component

Release

Hercules Emulator

V 3.03

Cygwin No longer needed!
WinPcap V3.0

HercGUI V195

FishPack vV 1.3.0

TunTap32 V2.1.0

tt32info VvV 1.0.2

AWS Browse V120

Table 18: Hercules Release V3.03.0 Component Compatibility Table

7.13 Hercules V 3.02.0 (Release date: December 11, 2004)

Component Release
Hercules Emulator Vv 3.02
Cygwin V1512
WinPcap VvV 3.0
HercGUI VvV 1.8.8
FishPack vV 1.3.0
TunTap32 VvV 2.0.3
tt32info VvV 1.0.2
AWS Browse V120

Table 19: Hercules Release V3.02.0 Component Compatibility Table
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7.14 Hercules V 3.01.0 (Release date: November 30, 2003)

Component Release
Hercules Emulator Vv 3.01
Cygwin V155
WinPcap V3.0
HercGUI V 1.6.8
FishPack vV 1.3.0
TunTap32 VvV 2.0.3
tt32info VvV 1.0.2

Table 20: Hercules Release V3.01.0 Component Compatibility Table

7.15 Hercules V 3.00.0 (Release date: October 2, 2003)

Component Release
Hercules Emulator Vv 3.00
Cygwin V155
WinPcap VvV 3.0
HercGUI V 1.6.8
FishPack vV 1.3.0
TunTap32 VvV 2.0.3
tt32info VvV 1.0.2

Table 21: Hercules Release V3.00.0 Component Compatibility Table
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8. Installation WinPcap

V), I‘n?cap

Figure 11: WinPcap Logo

8.1 WinPcap Packet Capture Driver

The first component you are required to install after the operating system is the WinPcap Packet Capture
Driver. This can be downloaded from the website of the Politecnico di Torino (http://www.WinPcap.orq)
where you will also find comprehensive documentation. Save the executable in a directory of your choice.

Be sure to only use the latest version of WinPcap that is supported by CTCI-WIN supplied with the re-
lease of Hercules you are using. The most recent release of WinPcap may not be compatible with your
version of Hercules. See chapter 7 (Component Compatibility Tables) for details of the supported re-
leases.

8.2 Installation Steps (Windows Setup)

The installation program for WinPcap creates and then initiates a kernel driver service. Please note that
you need to have administrator privileges in order to create and to start the Netgroup Packet Filter (NPF)
kernel driver service. You must be logged onto your Windows system as an "administrator" when you run
the TESTAPP program for the first time and create the NPF service entry, or whenever you run a pro-
gram that starts the NPF service. Once the NPF service has been created and / or started however, any
non-administrator user may use the service.

As with every installation under the Windows operating system, you should stop all running programs
prior to starting the installation process. To start the installation wizard just double-click on the executable
WINPCAP_v_r.EXE (where “v” is the version and “r" is the release) in the directory where you previously
have saved the file.
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The information screen of the WinPcap installation appears.

{77 WinPcap 4.1.1 Setup

“ o WinPcap 4.1.1 Installer
lh caP Welcome to the WinPcap 4. 1.1 Installation Wizard

This product is brought to you by /—
CACE

TECHNOLOGIES

Packet Capturing and Network Analysis Solutions

Mullsoft Install Swskem w245

Figure 12: WinPcap Setup - Information Screen

This screen gives you an informational about WinPcap. Click on “Next >" to continue with the installation.
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The welcome screen of the installation wizard appears.

(g vinbcep 1.1 et S = == o

Welcome to the WinPcap 4.1.1
Setup Wizard

This Wizard wil guide you through the entire WinPcap
installation.

For more information or support, please visit the WinPcap
home page.

http:II.'II-'.I,.,'..I,..'..I,..'..wi.—,p.:ap.curg

Figure 13: WinPcap Setup - Welcome Screen

This screen gives you the usual information presented when starting installation programs under
Windows. Click on “Next >" to continue with the installation.
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On the following screen you are presented with the license agreement. Read the license agreement
carefully. You have to accept the license agreement in order to continue with the installation process.

{77 WinPcap 4.1.1 Setu L=
) P — |
ln caP Please review the license terms before installing WinPcap 4.1. 1.

Press Page Down to see the rest of the agreement.

Copyright (<) 1999 - 2005 MNetGroup, Politecnico di Torino (Ttaly). -
Copyright () 2005 - 2009 CACE Technalogies, Davis (California). |:|
All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disdaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disdaimer in the documentation and/or other materials -

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install WinPoap 4. 1.1,

Mullsoft Install Swskem w245

< Back ][ I Agree ] [ Cancel

Figure 14: WinPcap Setup - License Agreement

After reading the license agreement, accept it by clicking on the “I Agree" button to continue the
installation process.
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Next the setup program presents some installation options. Be sure to have selected "Automatically start
the WinPcap driver at boot time" option.

| WinPcap 4.1.1 Setup

K‘ » Installation options
ln caP Please review the following options before installing WinPcap

411

[¥]automatically start the WinPcap driver at boot time:

System Information

Operating system detected on reqistry: Windows 7 - AMDG4
True operating system (kernel.dll): Windows 7 - AMDG4
npptools.dll present on the system:  false

netnm.inf present on the system: false

nmnt.sys present on the system: false

Mullsoft Install Swskem w245

Figure 15: WinPcap Setup - Installation Options
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The installation process now automatically begins. You do not have to select a target directory and there
are no other decisions to make. A progress bar in a new window will appear. On a fast machine it is
possible that the progress window just flickers for a short time, or that you will not see the window at all as
the installation process is very fast.

| WinPeap 4.1.1 Setup

u . Installing
ln caP Please wait while WinPcap 4. 1. 1is being installed.

Output folder: C:\Windows\system32

Mullsoft Install Swskem w245

< Back Mext = Cancel

Figure 16: WinPcap - Setup Status

As soon as all files are copied to their default destination and the installation process is complete the final
screen shown below is displayed.
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L inperp 4.1 setvp o= sl

Completing the WinPcap 4.1.1
Setup Wizard

WinPcap 4. 1.1 has been installed on your computer,

Click Finish to dose this wizard.

Figure 17: WinPcap Setup - Installation Complete

If an older version of WinPcap was installed on the machine it is strongly recommended that you reboot
the system. Click on "Finish" to complete the installation process, then continue with the customization
steps.
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9. Installing the Hercules Emulator

9.1 Downloading the Binaries

The "ready-to-run” binaries can be downloaded from http://www.hercules-390.eu. For Windows users
there are currently two varieties available:

e MSVC Windows installer package (filename "hercules-v.rr-w64.msi" or "hercules-v.rr-w64.msi")

e MSVC binaries only archive (filename "hercules-v.rr-w64.zip" or "hercules-v.rr-w32.zip")

Where ‘v.rr’ in the filename specifies the version and release of the Hercules Emulator contained in the
package.

The difference between these packages and how each is installed are described in the following sections.

9.2 Choosing a Package

Which package is the right one for you depends on your needs. The former Cygwin package is no longer
available because since Hercules release 3.03.0 Cygwin is no longer a pre-requisite.

The new MSVC packages, the self-extracting archive (.exe) and the Windows installer package (.msi),
are very similar. The main difference being that the Windows installer package provides the standard
Windows installation dialog for both installation and removal of the emulator. The Windows installer
package also creates Start Menu entries for both the documentation and to start the DOS command
prompt in the Hercules binary directory.

Some people want to have the full control over the whole installation process and therefore prefer the
self-extracting archive (.exe). On the other hand however, some people prefer to have a simple instal-
lation routine, similar to other Windows software packages.

Note: Installing the .msi Windows Installer package ensures the required Microsoft Runtime components
are installed and also provides convenience shortcuts in the programs menu. If the required components
are already present and the shortcuts are not needed on the target system, the self-extracting or .zip
archive may be used instead.

9.3 Installation Steps (MSVC Windows Installer Package)

The "MSVC Windows Installer Package" is a standard Windows installation dialog as used for most Win-
dows application installations. Using this method the 'C' runtime library files are installed if needed in a
separate directory structure under the Windows system directory (i.e. "%windir%\WinSxS").

This new Windows technique (SxS means "Side by Side") allows multiple versions of the same DLL to
coexist in the same system. For example should application “A” need foobar.dll version 1.12 and appli-
cation “B” needs foobar.dll version 1.14, both DLLs can coexist in the same system.

The following installation is shown with the 64-bit version of Hercules but applies also to the 32-bit
version.
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To start the installation dialog run the .MSI executable file. A welcome window is presented first.

5 Hercules 3.07 (64 Bit LE g

Welcome to the Hercules 3.07 (64 Bit) Setup
Wizard

The ingtaller will quide you through the steps required to install Hercules 3.07 (64 Bit] o wour
computer.

WARMIMG: This computer pragran is pratected by copyright law and intermational treaties.
IInauthaorized duplication or distribution of this program, or any portion af it may rezult in severe civil
or criminal penalties, and will be prosecuted to the maximum extent pozsible under the law,

Figure 18: Welcome Window (MSVC Installer Package)

Clicking on "Next" continues the installation process.
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The next window lets you specify the installation folder. You can use the default or specify any directory
of your choice.

5 Hercules 3.07 (64 Bit [E L= g

Select Installation Folder

h kA A ok A

The installer will install Hercules 3.07 [64 Bit) to the following folder.

Toinztall in thiz folder, click "Mext”. Taoinzstall bo a different folder, enter it below ar click "Browse".

Folder:
C:\Pragram Files'Hercules'Hercules 2.07 (64 Bit)s [ Browse... |
| DiskCost. |
Install Hercules 3.07 (64 Bit) for yourself, or for anyone who uses this computer:
@ Everpone
1 Just me
’ Cancel ] ’ < Back ] | Mest >

Figure 19: Installation Directory Selection (MSVC Installer Package)

If you plan to run different Hercules versions in parallel then the default naming convention which con-
tains the version and release levels in the directory name is useful. If your intention is to run one Hercules
version at a time then you may prefer to shorten the directory name to simply "Hercules" as in the
example above.
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Before installing the package you can examine your available disk space by clicking on the button "Disk
Cost". This will display all available disk partitions on which Hercules can be installed and shows the disk
space before and after installing the package. Hercules itself, without a mainframe operating system in-
stalled, uses approximately 11 MB of disk space.

r ™
8 Hercules 3.07 (64 Bit) Disk Space s

The lizt below includes the drives you can install Hercules 3.07 (64 Bit) to, along with each drive's
available and required dizk zpace.

Yalurne Dizk Size Axailable Require
=4 (I[85 OkE K.
= ROGE 33GE 14k
=0 49GE 49:R 4
] 1 3

L

Figure 20: Disk Space Information (MSVC Installer Package)

When you are satisfied with the installation options, click on "OK".
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A confirmation dialog is presented, this is a final opportunity to change any of your selections made in the
previous screens.

3 Hercules 3.07 (64 Bi L=

I Confirm Installation

h kA A ok A

The installer iz ready to install Hercules 3.07 [E4 Bit) on your computer.

Click, "Mext'" to start the installation.

’ Cancel ] ’ < Back ] | Mest >

Figure 21: Installation Confirmation (MSVC Installer Package)

If you do not want to change any of your choices, click on "Next >" to start the actual installation process.

Hercules Emulator V4.00 - Installation Guide Page 62



The installer now begins to copy files to the destination directories.

4 Hercules 3.07 (64 Bit

Installing Hercules 3.07 (64 Bit)

Hercules 3.07 (64 Bit] iz being installed.

Pleaze wait...

Figure 22: Installation Progress Bar (MSVC Installer Package)

If necessary the process of copying files can be stopped by clicking on "Cancel".
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After a few seconds the installation process will finish and present the final window.

4 Hercules 3.07 (64 Bit) ESSEEE—

Installation Complete

Hercules 3.07 (64 Bit] has been successfully installed.

Click. "Cloze' to exit.

Cancel < Back

Figure 23: Installation Complete (MSVC Installer Package)

Click on "Close" to terminate the installation dialog and proceed to customise your installation as de-
scribed in the following sections.

9.4 The Microsoft Windows Installer

The Microsoft Windows Installer is an installation and configuration service provided with Windows. The
executable program that interprets packages and installs products in a Windows environment is called
msiexec.exe. The general syntax of msiexec is as follows:

msiexec /option <required> [optional]

msiexec This is the name of the microsoft Windows Installer.

/option This specifies the options as described in the following sections.
<required> Required parameter of the specified option.

[optional] Optional parameter of the specified option.
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For more information about syntax and options of the Microsoft Installer Packages than described in

these sections please consult the Microsoft Installer SDK documentation. Please note that not all

switches are useful for Hercules packages.

9.4.1 Install Options

These are the install options:

</package | /i> <Product.msi>

/a <Product.msi>
/j<u | m> <Product.msi> [/t <TransformList>] [/g <LanguagelD>]

</uninstall | /x> <Product.msi | ProductCode>

/package

fi

la
<Product.msi>
J

It
<TransformList>
lg
<LanguagelD>

/uninstall
X

<ProductCode>

Install or configure a product.

Same as "/package".

Administrative install - install a product on the network.

This is the name of the installer package (e.g."hercules-3.07-w32.msi").
Advertise a product:

u — To the current user.

m — To all users.

Applies a the transform list to an advertised product (see below).
Specifies the transform list.

Set the language ID (see below).

This specifies the language ID. To determine the value for languages, consult

Microsofts Platform SDK documentation.

Uninstall a product.

Same as /uninstall.

This is the GUID (Globally Unique Identifier). The GUID is the principal
identification of an application or product.

9.4.2 Display Options

These are the display options:

/help /quiet /passive /q[n | b | r | Tl

/help
/quiet

Display help information.

Quiet mode, no user interaction required.
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/passive Unattended mode, display only the progress bar.
lq Sets the user interface level:

n — No user interface.

b — Basic user interface.

r — Reduced user interface.

T — Full user interface (default).

9.4.3 Restart Options

These are the restart options:

/norestart /promptrestart /forcerestart

/norestart Do not restart the computer after the installation is complete.
/promptrestart Prompts the user for a restart of the computer if necessary.
[forcerestart Always restart the computer after the installation is complete.

9.4.4 Logging Options

These are the logging options:

/M[i JwlelalrlJulclm]lolplvIix]+]!
/1og <LogFile>

| *1 <LogFile>

N Specifies the logging options.
i — Status messages.
w — Nonfatal warnings.
e — All error messages.
a — Startup of actions.
r — Action-specific records.
u — User requests.
¢ — Initial Ul parameters.
m — Out-of-memory or fatal exit information.
0 — Out-of-disk-space messages.
p — Terminal properties.

Vv — Verbose output.
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<LogFile>
/log <LogFile>

X — Extra debugging information.

+ — Append to existing log file.

I — Flush each line to the log file.

* — Log all information, except for 'v' and X' options.
Name and optional path of the log file.

Equivalent of "/I* <LogFile>".

9.4.5 Update Options

These are the update options:

/update <Updatel.msp>[;Update2.msp]

/uninstall <PatchCodGuid>[;Update2.msp] /package <Product.msi | ProductCode>

/update

<Update.msp>

/uninstall
<PatchCodGuid>
/package
<Product.msi>

<ProductCode>

Apply updates.

This is the name of the Windows installer patch (not relevant for Hercules
because Hercules does not provide installer patches).

Remove updates for a product.

This is the GUID (Globally Unique Identifier) of the patch.

Specifies the package to be updated (see below).

This is the name of the installer package (e.g."hercules-3.07-w32.msi").

This is the GUID (Globally Unigue Identifier). The GUID is the principal
identification of an application or product.

9.4.6 Repair Options

These are the installer package repair options:

/fl[plJolel]l]d]Jcla]J]u]m]s]| V] <Product.msi | ProductCode>

It

Specifies the repair options. Repairs a product:

p — Only if a file is missing.

o — If a file is missing or an older version is installed (default).

e — If a file is missing or an equal or an older version is installed.

d — If a file is missing or a different version is installed.

c — If a file is missing or the checksum does not match the calculated value.

a — Forces all files to be reinstalled.
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u — All required user-specific registry entries (default).
m — All required computer-specific registry entries (default).
s — All existing shortcuts (default).
Vv — Runs from source and recaches local package.
<Product.msi> This is the name of the installer package (e.g."hercules-3.07-w32.msi").

<ProductCode> This is the GUID (Globally Unique Identifier). The GUID is the principal
identification of an application or product.

9.5 Installation Steps (MSVC Binaries Only Archive)

The MSVC native version of the Hercules Emulator is delivered as a ZIP archive. In this archive the bi-
naries and all other necessary files (e.g. html files etc.) are placed in a predefined directory structure re-
quired to run Hercules.

Extracting these files does not invoke the Windows installer therefore will not install the "Microsoft Visual
Studio 8 'C' Runtime Library" as a system file. Please make sure to have these libraries installed on your
system.

To extract the Hercules files from the archive just run WinZip or another software which is able to extract
ZIP-files. Extract the files to a folder of your choice. The necessary directory structure is created auto-
matically.

The root directory that is created is called "hercules-v.rr (64 Bit)" or "hercules-v.rr (32 Bit)", where v does
stand for the current version and rr for the current release. This naming convention is useful if you plan to
run several Hercules versions in parallel. If your intention is to run only one Hercules version at a time
the directory can be renamed to "Hercules" without a version or release indication.

Next proceed to section 9.6 ‘Customization Steps’ below.

9.6 Customization Steps

After the actual installation is complete there are additional customization steps required, these include:
e Creating the Hercules configuration file
e Creating the Hercules startup batch file
e Creating the Hercules run-commands file

e Creating the terminal batch file

These manual customization steps are explained in detail over the following sections.

9.6.1 Creating the Hercules Configuration File

When starting the Hercules Emulator from either a DOS command line or via the Hercules Windows GUI,
you may specify the name of a configuration file as a parameter:

HERCULES [ -f filename] ...
HERCGUI [ -f filename ] ...

where filename is the name of the configuration file. The default filename if none is specified during the
startup is ‘hercules.cnf’. The name of the default configuration file may be overridden via the environment
variable HERCULES_ CNF.
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The configuration file is an ASCII text file that is used to describe the processor definition, the device
layout and any runtime parameters. Details of the format and acceptable directives that can be made
within the file are found in Chapter 3 of the Hercules User Reference Guide.

9.6.2 Creating the Hercules Startup Batch File

Although the Hercules Emulator can be started manually from a DOS command prompt it is often easier
to establish a batch file to do this. The batch file can then be executed by double-clicking it from Windows
Explorer, called directly from a DOS command prompt window or it can be integrated as a shortcut into
the Windows start menu or desktop.

9.6.2.1 Hercules Startup Batch File
The following figure shows an example of a Hercules startup batch file using the native Hercules console.

@ECHO OFF
REM
REM
REM CHECK / SET HERCULES PATH (€D
REM
REM
IF %SETHERC%.==1. GOTO RUNIT

SET SETHERC=1

PATH D:\Hercules;%PATH%

SET HERCULES_RC=D:\MVS\CONF\HERCULES.RC
SRUNIT

REM
REM
REM START HERCULES EMULATOR )
REM
REM
START D:\Hercules\Hercules -f D:/MVS/CONF/MVS38J.CONF >D:\MVS\LOG\Hercules_Log.txt
EXIT

Figure 24: Hercules Startup Batch File

This example batch file contains two main sections:

(1) In the first section a check is made to determine if the path to the Hercules binaries has already
been set. If so, then the rest of the first section is skipped. If not, then the path to the Hercules
binaries is set and the environment variable %SETHERC% is set to ‘1’ to indicate that the path
has been successfully set.

(2) In the second section the Hercules Emulator is started with a configuration file located in a direc-
tory other than the emulator itself. Additionally the path and filename for the log file is set.
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9.6.2.2 Hercules Windows GUI Startup Batch File

The following figure shows an example of a Hercules startup batch file using the Hercules Windows GUI.

@ECHO OFF
REM

REM CHECK / SET HERCULES PATH (¢D)
REM ek kbbb ook sk dok sk ok dok sk dok gk dokdokoddokdokdokododok ko x

REM

IF %SETHERC%.==1. GOTO RUNIT

SET SETHERC=1

PATH D:\Hercules;;%PATH%

SET HERCULES_RC=D:\MVS\CONF\HERCULES.RC

SRUNIT

REM

REM START HERCULES WIN GUI AND HERCULES EMULATOR )
REM

START D:\Hercules\HercGui -f D:/MVS/CONF/MVS38J.CONF

EXIT

Figure 25: Hercules Windows GUI Startup Batch File

This example batch file contains two main sections:

(1) In the first section a check is make to determine if the path to the Hercules binaries has been al-
ready set. If so, then the rest of the first section is skipped. If not, then the path to the Hercules
binaries is set and the environment variable %SETHERC% is set to ‘1’ to indicate that the path
has been successfully set.

(2) In the second section the Hercules Windows GUI is started which will in turn start the Hercules
Emulator, using a configuration file located in a separate directory to the emulator itself.
Differently to the first example above, the filename and path of the log file are not given as a
parameter to the Windows GUI, rather they are configured within the GUI itself.

9.6.3 Creating the Hercules Run-Command File

Hercules also provides the ability to automatically execute Hercules panel commands after startup via the
‘run-commands' file. If the run-commands file exists when Hercules starts, each line contained in the file
is read and interpreted as panel command.

In the following example file the Windows telnet program is started in a shell, all currently valid Hercules
panel commands are displayed and MAXRATES is reset. Finally a couple of tn3270 sessions for con-
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soles and TSO terminals are started.

sh startgui
?

maxrates
sh startgui
pause 3

sh startgui
pause 3

sh startgui
pause 3

sh startgui
pause 3

sh startgui

telnet localhost 3270

C:\Programs\Vista32\vista32.

C:\Programs\Vista32\vista32.

C:\Programs\Vista32\vista32.

C:\Programs\Vista32\vista32.

C:\Programs\Vista32\vista32.

exe

exe

exe

exe

exe

MVS_MST.

MVS_OPR.

MVS_TSO.

MVS_TSO.

MVS_TSO.

ses

ses

ses

ses

ses

Figure 26: Hercules Run-Commands File

If the "sh" (shell) command is used in the run-commands file, then the "startgui" keyword should also be

used when starting external applications if one of the following is true:

a)

b)

If starting Windows GUI applications (as opposed to command-line programs),
regardless whether or not the Hercules Windows GUI is being used.

If starting any program, Windows GUI programs or command-line programs (either via
the Hercules panel command-line or via the run-commands file), when running Hercules

via the Hercules Windows GUI.*

* |f you wish to capture the output of a shell command however (e.g. "sh dir"), then you should not use

startgui since it prevents the output from being captured / piped back to Hercules or the Hercules

Windows GUI.

Creative use of the run-commands file can completely automate Hercules startup and initiate the IPL of
the mainframe operating system. For details about the usage of the run-commands file see the "Hercules
User Reference Guide".

9.6.4 Creating the Terminal Batch File

When the Hercules Emulator is been started using one of the previously described batch files, terminals
(consoles and terminals) must then be connected. If they are not automatically started via the rc-file as
described in the section above, the easiest way to do this is also with a separate batch file, which can
start several instances of a terminal emulation program.

In the example file below several terminals are connected to the Hercules emulator using tn3270 emu-
lation software "Vista tn3270" from Tom Brennan. The initiation of terminal connections to Hercules is
particular to the 3270 emulator you chose to use — consult the documentation of your emulator software
for these details.
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@ECHO OFF
REM

REM Start master console (0700) and wait for connection to Hercules (€H)
REM ook ok bk ddok ks dokdokdbokdokdokdokoddok ok ook dokdokdokokdok ok dokex

REM

START "C:\PROGRAMS\VISTA32\VISTA32_EXE C:\PROGRAMS\VISTA32\MVS_MST.SES"

PAUSE 2

REM
REM
REM Start operator console (0701) and wait for connection to Hercules )
REM
REM
START "'C:\PROGRAMS\VISTA32\VISTA32_EXE C:\PROGRAMS\VISTA32\MVS_OPR.SES"
PAUSE 2

REM

REM Start TSO terminals (0702-0704) and wait for connection to Hercules (€))
REM ook bbb dodokdok sk dok sk ok dokdokodokokdokdok ook dokdokodokokdokdok dokex

REM

START "C:\PROGRAMS\VISTA32\VISTA32_EXE C:\PROGRAMS\VISTA32\MVS_TSO.SES"

PAUSE 2

START "'C:\PROGRAMS\VISTA32\VISTA32_EXE C:\PROGRAMS\VISTA32\MVS_TSO.SES"

PAUSE 2

START "'C:\PROGRAMS\VISTA32\VISTA32_EXE C:\PROGRAMS\VISTA32\MVS_TSO.SES"

EXIT

Figure 27: Terminal Batch File

This example terminal batch file contains three sections:
(1) Connecting the master console
(2) Connecting the alternate (operator) console

(3) Connecting the TSO terminals

Generally these three sections are identical except for the session profile used. The number of terminals
to be started depends on your needs although it is recommended that at least three terminal sessions
(master console, alternate console and TSO terminal) be started.
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The PAUSE command is used to define a two second delay and helps ensure that the terminal sessions
connect in the correct sequence to the intended addresses. The length of this wait interval depends on
the speed of the host system CPU and should be changed to a value appropriate for your environment.
You may need to experiment with this setting in order to discover an appropriate value.
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10. Upgrading the Hercules Emulator

10.1 Upgrading Scenarios

There are many possible scenarios for upgrading Hercules. The four most common ones are covered in
the next few sections. These are:

e Upgrading an existing installation using the “MSVC Windows Installer Package”
e Upgrading parallel installations using the “MSVC Windows Installer Package”
e Upgrading an existing “MSVC Binaries Only Archive”

e Upgrading parallel installations using the “MSVC Windows Installer Package”

While there are certainly many other upgrading scenarios (especially combinations of the four above
mentioned scenarios) not all possible variants can be described in this manual.

10.2 Downloading the Binaries

The "ready-to-run” binaries can be downloaded from http://www.hercules-390.eu. For Windows users
there are currently two varieties available:

e MSVC Windows installer package (filename "hercules-v.rr-w64.msi" or "hercules-v.rr-w64.msi")

e MSVC binaries only archive (filename "hercules-v.rr-w64.zip" or "hercules-v.rr-w32.zip")

Where ‘v.rr’ in the filename specifies the version and release of the Hercules Emulator contained in the
package.

The difference between these packages is described in chapter 9.2 (“Choosing a Package”). The fol-
lowing sections describe how to upgrade an existing Hercules installation with each of these packages.

10.3 Upgrading using the “MSVC Windows Installer Package”

By default Hercules is installed in a directory with a folder name containing the release number (see the
picture below), if you did not choose a different name during installation of the “MSVC Windows Installer
Package”.

The inztaller will inztall Herculez 3.07 [B4 Bit] to the following folder.

Toinztall in this folder, click "Mest". Taoinstall to a different folder, enter it below or click “'Browse"'.

Enlder:
C:A\Program FileshHerculeshHercules 3.07 [B4 Bit)s | Browse... |

| DiskCost. |

Figure 28: Default Installation Path
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For this reason the old Hercules version must be uninstalled before installing the new version. Failing to
do this you will end up with two parallel installations of Hercules. Please see section 10.4 (Parallel
Installations with the “MSVC Windows Installer Package”) if your intention is to have the possibility to run
the old and new version of Hercules in parallel.

To uninstall the old version of Hercules just start the installation program (the “.msi” file) once again and
chose “Remove Hercules”. The first option (“Repair Hercules”) will fix a broken installation. See the next
picture for the startup window of the installation program when it detects Hercules is already installed on
the system.

As an alternative you can start the installer program through the Windows “Control Panel”. The Control
Panel Item is called either “Software” or “Programs and Features” depending on your version of Microsoft
Windows.

14 Hercules 3.07 (32 Bit) [ESREE—

Welcome to the Hercules 3.07 (32 Bit) Setup
Wizard

Select whether you want ta repair ar remove Hercules 3.07 [32 Bit).

71 Bepair Hercules 3.07 (32 Bit)
@ Remove Hercules 3.07 [32 Bitg

Figure 29: Welcome Window (Removing MSVC Installer Package)

After clicking to the “Finish” button the next window appears which shows a progress bar while Hercules
is being removed from the system.
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it i Hercules 3.07 (32 Bi i If

Removing Hercules 3.07 {32 Bit)

Hercules 3.07 [32 Bit] iz being removed.

Pleaze wait...

Figure 30: Uninstalling Hercules (MSVC Installer Package)

When the installer has finished its work the last window is shown which is confirming that Hercules has
been successfully removed from the system.
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1 Hercules 3.07 (32 Bit) o=

Installation Complete

Hercules 3.07 [32 Bit] haz been successfully remaved.

Click "Cloze' to exit.

Figure 31: Uninstallation complete (MSVC Installer Package)

To install the new Hercules version just follow now the instructions in section 9.3 “Installation Steps
(MSVC Windows Installer Package)”. After installing the new version please make sure to change the
pathname to the new installation path in any batch file or script you are running.

If you gave the installation directory a “neutral” name (like “drive:\Hercules\”) that is still the same name
as the one in the old installation then no changes in your batch files or scripts are necessary at all.

10.4 Parallel Installations with the “MSVC Windows Installer
Package”

If you prefer to have the new version of Hercules running in parallel to the old version on your system,
then you have to skip the previously described uninstallation of the old version. In this case just start the
installation program of the new version and follow the instructions in section 9.3 (“Installation Steps
(MSVC Windows Installer Package)”).

Because Hercules is installed by default in a directory with a folder name containing the release number
(if you did not choose a nhame on your own), the two versions can coexist on your system.

Take care however, if you gave the old version another installation path than the default (i.e. a path name
without version indicator, like “drive:\Hercules”). In this case please make sure to give the new installation
a different installation path than you gave to the old version, otherwise the files of the old versions will be
overwritten by the newer ones.

After installing the new version please make sure to have a second set of any batch file or script in place
that you are using for running Hercules, to be able to differentiate between the two installations. This is
necessary to be able to start either the old version or the new version of Hercules.
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10.5 Upgrading using the “MSVC Binaries Only Archive”

The MSVC native version of the Hercules Emulator is delivered as a ZIP archive. In this archive the bi-
naries and all other necessary files (e.g. html files etc.) are placed in a predefined directory structure re-
quired to run Hercules.

Extracting these files does not invoke the Windows installer therefore will not install the "Microsoft Visual
Studio 8 'C' Runtime Library" as a system file. Please make sure that these libraries are installed on your
system.

To extract the Hercules files from the archive just run WinZip or another software which is able to extract
ZIP-files. Extract the files to a folder of your choice. The necessary directory structure is created automa-
tically.

The root directory that is created is called "hercules-v.rr (64 Bit)" or "hercules-v.rr (32 Bit)", where v does
stand for the current version and rr for the current release. This naming convention is useful if you plan to
run several Hercules versions in parallel (see section below). If your intention is to run only one Hercules
version at a time the directory can be renamed to "Hercules" without a version or release indication.

If you follow the predefined naming convention, then don’t forget to delete the folder with the old version
otherwise you have both versions installed on your system. After installing the new version please make
sure to change the pathname to the new installation path in any batch file or script you are using for run-
ning Hercules.

If you want to install Hercules in a “neutral” directory (like “drive:\Hercules\”) that has the same name as
the one in the old installation then don't forget to delete the installation files in the existing directory before
extracting the new files to this same location.

Note: Take care about any possible files from other components that may also reside in this directory be-
fore just deleting the whole folder. Let them untouched in the folder or do not forget to copy them again
into the folder after installing the new version of Hercules.

In this scenario where the installation folder does not change, no changes are necessary in any batch file
or script that you are using for running Hercules.

10.6 Parallel installations with the “MSVC Binaries Only Archive”

The root directory that is created during installation is called "hercules-v.rr (64 Bit)" or "hercules-v.rr (32
Bit)" by default, where v does stand for the current version and rr for the current release. This naming
convention is useful if you plan to run several Hercules versions in parallel.

If you decide for this naming convention then just unzip all the files. After installing the new version please
make sure to have a second set of any batch file or script in place you are using for running Hercules to
differentiate between the two installations. This is necessary to be able to start either the old version or
the new version of Hercules. Also do not forget any files from other components that may reside in your
existing Hercules directory. These files must also be copied to the new installation directory.

If you don’t want to install Hercules in the predefined folder then make sure to choose a name that is dif-
ferent from the old installation folder otherwise the old files are overwritten. Also take care about any files
from other components that may reside in the old directory. These files must also be copied to the new
installation directory.

After finishing the installation please make sure to have a second set of any batch file or script in place for
running Hercules to differentiate between the two installations. This is necessary to be able to start either
the old version or the new version of Hercules.
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11. Installing the Hercules Windows GUI

11.1 Downloading the Binaries

The Hercules Windows GUI can be downloaded from www.softdevlabs.com. Several other programs
from the developer (David B. Trout, aka ‘Fish’) require a custom DLL, FishLib.dll, it may be appropriate to
download the FishLib package as well.

The GUI also requires some Microsoft Foundation Classes (MFC) and C runtime DLLs (MFC42.DLL,
MSVCRT.DLL, MSVCP60.DLL and DbgHelp.DLL). It is possible that these DLLs are already present in
the Windows system directory. If not though, they must be downloaded and copied to the Windows sys-
tem directory. These DDLs are all available from www.softdevlabs.com.

The source code for the Hercules Windows GUI is no longer available due to current efforts to commer-
cialise this product.

Note: Beginning with release 1.11.1.5265 of the Windows GUI additional DLLs are required. These are
Microsoft MFC and VC Runtime DLLs that you can download from the address mentioned above. The
installation takes a few seconds and does not require a reboot. There are a 32-bit and a 64-bit version of
these DLLs. Please ensure you are using the correct one according to the product you are installing (32-
bit or 64-bit version of the Windows GUI).

These DLLs are normally automatically installed as part of a standard Microsoft Installer program (.msi),
however as the Windows GUI does not have an installer program you will need to do this manually. Note
that you only need to install these C Runtime DLLs once even if new versions of HercGUI are subse-
quently installed.

11.2 Installation Steps

The installation involves simply unzipping the executables into the directory where the Hercules execu-
tables reside. No other installation steps are required. Uninstalling is the reverse, just delete the files.

On its first startup the Hercules Windows GUI adds a new key to the Windows registry to hold some con-
figuration settings. To completely remove all trace of the GUI you must manually delete this key using a
registry editor such as the Microsoft "regedit" utility.

The Hercules Windows GUI uses the following registry key:
"HKEY_CURRENT_USER/Software/Software Development Laboratories/Hercules"

11.3 Customization Steps

The first time the Hercules Windows GUI is started it will open the Preferences dialog. Completing this
dialog is the only customization required, it adds necessary information (e.g. directory names) required for
the GUI to operate.

The following topics describe the various dialogs in detail. Please note that this installation section de-
scribes many of the tasks involved in the use of the GUI in preference to separating this information into
the Hercules User Reference Manual.
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11.4 Main Screen

The various panels of the main screen can be re-located to suit the user's preferences. The device list bar
can be docked on either side of the screen and the various status bars at either the top or bottom of the
screen. You can float them in a window by themselves or you can hide them altogether.

To do this just grab the panel using your mouse and drag it to your preferred location. The screen layout
is remembered across sessions. If you place the controls panel at the bottom of the screen, then it will be
in the same place the next time you start Hercules.

7* Hercules Windows GULx64 - [ MVS_V38) V308.CONF --> Hercules Logfile.004.bct] - Hercules

File View Command Operations Utilities Help

& CadR

+| CP0O PSW=00000000 00000000 0000000000000000 M Z instcount=0 MIPS= 0.00 S5IOS=

GRO-3=00000000 00000000 00000000 Q0000000 GR4-T7=00000000 00000000 Q0000000 00000000
GR&-B=00000000 00000000 00000000 00000000 GRC-F=00000000 00000000 00000000 00000000

CR0-3=000000E0Q 00000000 00000000 00000000 CR4-7=00000000 00000000 00000000 00000000
CRE-B=00000000 00000000 00000000 00000000 CRC-F=00000000 00000000 C2000000 00000000

ARO-3=00000000 00000000 00000000 00000000 AR4-T=00000000 00000000 00000000 00000000
ARE-E=00000000 00000000 00000000 00000000 BRRC-F=00000000 00000000 00000000 00000000

FRO-2=00000000 00000000 00000000 00000000 FR4-6=00000000 00000000 00000000 00000000

‘AR A N BB N

Fl

| target dir > | D:/Hercules!

Conman -~ [

Figure 32: Hercules Windows GUI Main Panel

Since version 1.9.5 the Hercules Windows GUI allows you to specify the target directory that the 'sh’
(shell) command will use. Simply browse to and select the desired directory using the GUI.

Once this is set any shell command entered will be processed using the defined directory as its current
working directory. This provides a workaround for the fact that the Windows GUI's current directory
changes depending on the dialog in use. This also compensates for the fact that prior to version 3.03
Hercules's current directory normally never changes.
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11.5 Preferences

The Preferences dialog is where directories, file extensions, logging options etc. are defined. The fol-
lowing subtopics describe each of the Preferences tabs in detail.

11.5.1 Directories

The Directories tab allows you to specify the preferred directories for each file type.

Directories | Extensions | Logging I Console | Misc | Misc2 |

Prefermed directories

Enter below the directories where the Hercules device files of the given type are
located. The "Executable Files”, "Configuration Files” and “Log files™ directories
are required. The others are optional but recommended.

* Executable files: D:/Hercules/

* Configuration files: D:AMVSACONFS

* Log files: D/MVE/LOGY

Reader files: 0:/MVYS/READERS

Punch files: D/MVS/FUNCHY

Prirter files: D/MVS/PRINTERS

Tape files: D:/MVS/TAPES

Disk: files: D/MVS/DASDY

* {required entries)

Figure 33: Preferences Directory Tab

The path for executable files, configuration files and log files are all required, all others are optional and
provided for convenience. If specified, they are used as default directories by the various device configu-
ration dialogs.
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11.5.2 File Extensions

The File Extensions tab allows you to specify the preferred file extensions used in the "Files of type"
dropdown list in all standard 'Open’ and 'Save as' dialog boxes that the Hercules Windows GUI uses.

Preferences

| Directories | Extensions | Logging I Consaole | Misc | Misc2 |

File extensions

Enter your prefemred file estension filters below. These fitters will be used in
the "Files of type" dropdown listboxes for the standard "Open” and "5Save”
dialog boxes for files of the comesponding type. Separate each filter with a
semicalon (2.g. ~asm;”jcl;” job:” bd)

Corfiguration files: | *.cnf;*.conf;* bd|

Log files: *log;"bd

Reader files: *jcl;” job;".ndr;" bt

Punch files: *pch;” b

Prirter files: *prt;” b

Tape files: *.aws;”het;"tdf

[Ciigk: files:

Figure 34: Preferences Extensions Tab

This feature allows each user to have different naming conventions for their reader, punch and disk files
etc.
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11.5.3 Logging

The Logging tab allows you to specify the preferred console logging options.

| Directories | Extensions | Logging |Cunsule | Misc | Misc2 |

Loagging optian

Select your prefemed console logging aption from the below list of available
options. The ‘At Startup’ option asks you for the filename of the console log file
as soon as the GUI starts, whereas the 'At Shutdown' option waits until you close
the G| before asking whether or not you want to save the console log. The
‘Automatic’ option doesnt ask you for a filename at all and instead generates a
filename automatically based on the parameters you provide.

(™) At Startup (ask for name of logfile when gui is started)
() At Shutdown  (ask for filename when gui is shutdown)

i@ Automatic  {using the below parameters)

Automatic logging:

Max number of files to create: |10

Base filename: Hercules Logfile b

Mote: a new logfile will be automatically created each time
the gui is started using a filename constructed from the
specified name with .nnn inserted before the extension.
{where nnn’is the cument file number from 000 - 555)

| oK || Cancel || Aopy

Figure 35: Preferences Logging Tab

The 'At Startup' option requests the filename of the console log file when the GUI is started. The 'At
Shutdown' option asks if the console log file should be saved or not when the GUI is about to be closed.

The 'Automatic’ option does not ask for a filename at all and instead generates a filename automatically
based on the parameters provided. For example, if the base filename is "Hercules Lodfile.txt" the gene-
rated log filename will be "Hercules Logfile.000.txt" the first time the GUI is started, then "Hercules Log-
file.001.txt" for the next start of the GUI, etc.

Starting with version 1.4.0, once log files are created by whichever method, they are written to con-
tinuously as new messages arrive. This removes the need to do a periodic "Save Messages".

As new messages are now automatically written to the log file during Hercules execution, it is recom-
mended to use the "Advanced Logging Options" dialog to specify the maximum log file size in number of
lines. This is meant to prevent the log file from filling up your hard drive. Use the ‘Advanced’ button on
the main Logging preferences tab to access these settings.
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i H B
Advanced Logging Opticns X
Memory | Disk | Format

Memory

In arder to prevent unconstrained memany consumption,
the GUI can limit the number of console messages it wil
retain in memony. This limit defines how far back you can
scroll to see previoushy issued messages. 1 is
recommended that this option remain enabled.

Specify below whether ar not you wish this option to be
enabled and the maximum number of consale messages
you wish to be retained in memory:

[]iEnable scrollback memany limit:

Limit memory to: 5000 Elines.

Figure 36: Advanced Logging Options Memory Tab

- |
Advanced Logging Options X
ook |Fam

Disk space

In orderto prevent unconstrained disk space consumption,
the GUI can set a limit on the maxdmum number of consaole
messages it will write to the logfile before ‘wrapping around”
and overaying older messages. It is recommended that this
option remain enabled.

Specify below whether or not you wish ta limit the size that
each logfile can grow to, and the maximum number of lines
you wish each logfile to hold:

[ |Enable logfiles size limitsi

Ersann

Limit zizes to: | 50000 |== lnes.

[ Flush to disk after eveny write

Figure 37: Advanced Logging Options Disk Tab
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Fomt

Log Format

Every console message is, by default, automatically
preficed with the cument time of day and the process4d
of the program that issued it

Specify below which identifying information you wish to
prefic each console message with.

lzsuing Process 1D (always)

Izsuing Process D (f needed) ™

* The T needed’ option will only include the Process (D if it
is appropriate to do so {e.g. whenever there are multiple
processes running at the same time).

| ok || Ccancel

Figure 38: Advanced Logging Options Format Tab

The log file is a wrap-around file, where the oldest messages will be overwritten by newer messages
when the specified size limit has been reached. Once the specified maximum number of lines has been
written to the log file, the GUI will reset its file position pointer back to the beginning of the file and begin
writing new log file messages over the top of older ones.

The file is not recreated when full. When it wraps around and begins to overlay older messages, the mes-
sages near the end of the log file are still present until eventually overwritten.

Note too that the Advanced Logging Options dialog lets you specify the maximum number of messages to
be retained in memory. A limit is required to prevent run-away memory consumption. This memory limit is
a separate value from the disk log file limit and essentially controls how far back you can scroll the con-
sole to see older messages.

11.5.4 Console

The Console Tab allows it to specify the preferred console font, font colour and background colour for the
Hercules console message area.
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Directories | Bdensions | Lugging| Console | Misc | Misc2 |

Console fort and color

Select the fort shvle, fort color and background color desired faor the
Hercules console by clicking the appropriate button below. Your cument
selections will then be reflected in the sample edit box below so you can
see what your selections looks like before actually applying them.

Farit Click this button to display the Fort selection dialog box.

Background Click this button to display the Backaround Color dialog boo.

Click this button to display the Font Color dialog box.

oK || Cancel || soply |

Figure 39: Preferences Console Tab

Simply click on the appropriate button and select the font or color. Your selection will then be reflected in
the sample edit-box to let you see what the console would actually look like before your changes are
applied.

11.5.5 Misc

The Misc Tab allows you to specify various miscellaneous preferences, such as how the GUI should react
to your pressing the "Power Off" button.
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Directories | Bdensions | Logaing I D::nsnlel Misc | Misc2 |

Miscellaneous
Power Off button

Select below how you wish the GUI to handle the clicking of the Power
Cff button:

@ Power off Hercules and that's it; dont do anything else.
() Power off Hercules and automatically exit the GUI as well.

() Power off Hercules and then ASK me whether | wish to
automatically exit the GUI or net.

Shell command
Select how you wish the 'sh’ command to be handled:

7 Let Hercules issue the command in a separate process.
@ Have the GUl issue the command in & separate process.

Parse emors

Check the box below to force the GUI to ignore any emarfs) it may detect in
the configuration file being used/opened:

[¥]:lgnare configuration file parse emoris)

ok [comeel ] [toob

Figure 40: Preferences Misc Tab

When shell command support was added to Hercules for the Windows environment a bug was revealed
in the manner that Cygwin processed the 'fork' command. Although a workaround was developed the
GUI was also modified to be able to issue the shell commands directly instead.

In order for the GUI to be able to issue shell commands instead of Hercules itself a new program called
‘conspawn.exe' was developed. The GUI passes the shell command to conspawn for execution. The
conspawn program is included as part of the GUI package and must reside in the same directory as the
other Hercules executables.

The Ignore Parse Errors option was created to allow you to open and use a Hercules control file that the
GUI would otherwise fail to parse properly for whatever reason.

When a control file is opened the GUI parses the statements and saves the information in an internal con-
trol area. This information is used later to complete various fields in the dialogs such as the device con-
figuration dialog. If the GUI cannot properly parse a given control file statement it throws a parse error
and prevents you from opening or using what it considers to be a bad control file. This option can be used
to bypass this error, for example when using a device statement containing a new parameter that Her-
cules understands but the GUI may not yet support.

The "Ignore Parse Errors" option instructs the GUI to ignore the parse error and open and use the control
file anyway. When this option is set the GUI ignores all parse errors and will always successfully open
whatever control file you instruct it to. As the GUI can update the Hercules control file, it is highly recom-
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mended that you leave this option disabled and enable it only when needed to avoid accidentally
damaging a file that may not contain valid Hercules control specifications.

If you do need to enable this option, remember to disable it when no longer needed as once enabled it
will stay that way until you purposely disable it. Like all preference options it is persistent across
executions of the GUI.

11.5.6 Misc?2

The Misc2 Tab provides additional options that would not fit on the original Misc options tab.

Directories | Extensions | Logging I Console | Misc | Misc2 |

Miscellaneous (cont'd)
Special command{ine arguments
Enter below the extra command-ine arguments the GUIis to use when

intemalhy starting Hercules as a result of pressing the PowerOn button. The
default iz EXTERNALGUI™

Extra angument|z):
-d 4 dynguil

Reminders

[] Suppress reminder messagebox when manually editing corfiguration

|kilities

[ Make a beep sound whenever a started utility finally finishes processing

| ok || cance || ety |

Figure 41: Preferences Misc2 Tab

Since version 3.0 of Hercules support has been added for command-line options beyond the existing -f
(control file) option. Here you can enter any of the new command-line options you may wish to have
issued whenever the GUI starts up ("Powers On") the Hercules emulator.

Note that you must not specify the -f option here. The GUI constructs the -f option automatically based on
the configuration file previously defined in the Preferences dialog. You may enter any other command-line
options in addition to the required ones - see the important note immediately below.
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You must specify here either "EXTERNALGUI" (without quotes) or — starting with Hercules Version 3.0 —
a new command line option "-d -l dyngui". This option must not be left blank. If you accidentally leave this
option blank it is possible that both Hercules and the GUI will not operate at all and highly likely that they
will not operate as expected.

This is an advanced option and should not be modified by end users. Please only change this if instructed
to by Hercules Technical Support or Hercules developers.

11.6 System Configuration

When a Hercules control file is opened by the GUI it is parsed and then a "System Configuration" dialog
is displayed showing the various configuration settings.

Since HercGUI version 1.9.5 the System Configuration dialog information is displayed in three separate
property pages: the Architecture page, the O/S Tailor settings page and the Other / Misc page.

The Identification section simply displays the full pathname of the configuration file that was opened and
provides an input field for a text description to be associated with this particular configuration file. This is
in case you have multiple system configurations where it is useful to have some indication that you are
modifying the correct one. The description you enter here is saved as a comment at the beginning of the
configuration file.

11.6.1 Architecture Settings

This page of the System Configuration dialog is where you define various hardware and architectural
settings, e.g. how many emulated CPUs, how much emulated main storage etc.

The Architecture radio buttons allow you to define the default architectural mode your emulated CPUs will
be initially started in. For emulated z/Architecture machines the actual IPL takes place in ESA/390 mode
and it is the responsibility of the IPL'ed operating system to switch the CPU(s) into z/Architecture mode
when it is ready to use this mode. It does this using the SIGP instruction.

The following figure shows the Architecture Settings tab.
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Hercules Configuration - MVS38LCON g

Architecture | 0/5 Tailor | Other/Misc | Advanced |

|dentification
Filename: D:/MVS/CONF/MYVS38) CONF
Description: | MVS V3.2
Architecture
© 5370 (O ESA390 O z/Ah TOD Clock Epoch: 1800 <
TOD Year Offset: 28 =
CPU Seral number: 001962 -
TOD Update Interval: 50 =5 (usecs)
CPU Model number: 7060
TOD Drag Factor: 1.0000
CPU Version code: 15
= : +0000
MNumber of CPLs: 2 = Time Zone Offsst:
Mumber of Vector Facilities: D= [T Enable ECPSVM U] ] level)
Main Storage (MB): 756 : D Enable DIAG 8 interface
Expanded Storage (MB): 0= [] Enable A5M and LX Reuse

ok J [ cance ][ omy

Figure 42: Architecture Settings Tab

In the main System Configuration dialog, if the GUI finds a specially formatted file called "cpu-types.txt" in
your preferred configuration files directory, a small '>' button will appear next to the "CPU Model number"
edit-box. This file may contain a list of the various CPU model numbers, their names and their correspon-
ding STIDP (Store CPU ID instruction) values.

When the System Configuration dialog is initialized, if the GUI finds this file, it will parse the entries and
use them to construct a drop-down box that will be displayed when you click the ">' button. This allows
you to easily select the desired CPU Model you wish your virtual mainframe to be reported as.

Neither the GUI nor the Hercules Emulator itself makes any attempt to try and emulate all aspects or fea-
tures of a given CPU model. This CPU model number simply specifies what value to use in the STIDP
(Store CPU ID) instruction.

When your CPU Model is selected in this way the GUI automatically fills in the "CPU Model number" edit-
box field with the corresponding value it finds in the "cpu-types" file. You have the option of manually
overriding this value. A sample "cpu-types" text file is included with the distribution of the Hercules GUI.
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11.6.2 O/S Tailor Settings

The O/S Tailor settings page is where you can establish certain settings related to the type of guest ope-
rating system you intend to actually run on your virtual mainframe. The purpose of the O/S Tailor radio
buttons is to limit the amount of Hercules generated message traffic by selectively suppressing certain
program check and trace type messages which are considered normal for the specified operating system.

x

Hercules Configuration - MVS38LCONF

Architecture | 045 Tailor | Gther/Misc | Advanced

|dentification
Filename: D:/MVS/CONF/MYVS38) CONF
Descrption:  MVS V3.8

Q5 tailor

Load Pam: 0148... [] Enable licensed program product /5

7 Quiet
) LPAR Mame: HERCILES
VM

140 Delay: =

-

Figure 43: O/S Tailor Settings Tab

When the "Enable licensed program product O/S" option is specified for a given control file any attempt to
power on Hercules using that control file will result in a dialog box being displayed that asks you to verify

your true intentions.
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.. "PGMPRCOS LICEMSED"® Ad

=== ACKNOWLEDGEMENT REQUIRED ===

Since the PGMPROOS LICEMSED zetting allows one to run licenzed Program Product operating
gpgtems without restriction, we require that yau first acknowledge that this iz indeed your true intention.

Fleaze zelect the radio button below that best describes vaur actual intent:

Yesz, | honestly DO wizh to run in unresticted mode.

Mo, | do NOT honesty wish o run in unresticted mode.

Figure 44: PGMPRDOS LICENSED Acknowledgment

As soon as this dialog is displayed a 10-minute timer is started. If you respond before the timer expires
your response is accepted as-is. If your response is "No, | do NOT honestly wish to run in unrestricted
mode" then your virtual mainframe will not be powered on. If your response is "Yes" - whether explicit or
presumed (see next paragraph) - then Hercules will be powered on.

Please note that if you fail to respond within the 10-minute time limit your response is presumed to be
"Yes, | honestly DO wish to run in unrestricted mode". If you do not wish to wait the entire 10 minutes
then you will have to respond to the dialog manually yourself. There is no way to disable or override this
feature.

This dialog is displayed each time you attempt to power on Hercules during a given Hercules GUI session
when using a configuration file with the "Enable licensed program product O/S" option checked. Although
you only have to respond to this message once during a single session if you continue to use the same
configuration file. If you switch to a different configuration file and then return later to the first one (or exit
the GUI entirely and start it again), you will be asked once again to confirm your intent.

11.6.3 Other / Misc Settings

The "Other / Misc" window allows you to define more system configuration values, mostly related the in-
ternal functioning of the Hercules emulator. Please refer to the documentation for the Hercules emulator
itself for more information regarding the various values that may be specified here.
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Hercules Configuration - MVS38LCOMNI x

| Architecturs | /5 Tailur| Cther/Misc |F~d'u'anced|

|dentification
Filename: D:/MVS/CONF/MYVS38) CONF
Descrption:  MVS V3.8

Cther

Console connection port: 3270 % Panel refresh rate:
Enable shared devices support Max device threads:

Enable HTTP Server support Translation code-page:  default

CCKD parameters

Enable shell command [H {only from cmdline)
& to-detect SCSItape mourts [ 5| == seconds

Mlow mounted tape rednit (allow)

Figure 45: Other / Misc Tab

Within this tab several other settings can be specified. If the "Enable shared devices support" checkbox is
marked, then the settings window can be opened which allows to specify the port for the Shared Devices
Server.

e H E
SHRDPORT specificatio 3

Specify below the part number [in decimal] the Shared Devices Server
ghould hzten for connechionz on.

Shared Devices Server port number; 999 %

0k, | [ Cancel

Figure 46: SHRDPORT specification
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Hercules's HTTP Server support allows you to control Hercules via any standards compliant web
browser. This dialog allows you to define the HTTP Server parameters that Hercules is to use.

Part number: o080 = Usend: hercuser Pazsword:  pazsword

-

Roat dir: O Herculez ikl

[ Ok ] [ Cancel

Figure 47: HTTP Server Parameters

Enter the port number for Hercules's HTTP Server to listen on and if desired specify the authentication
criteria needed to connect to the server. You can also enter the root directory from which the web pages
will be served.

If you enter a userid for authentication then you must also enter a password. If no userid and password
are entered then anyone with a browser that is able to connect to your Windows host system will be able
to control your Hercules system via the HTTP Server interface. The password you enter is not encrypted
in any way and is stored in your Hercules control file, as well as passed through the network, in unencryp-
ted plain text format. You should therefore take whatever steps are required to secure Hercules control
file(s) that contain HTTP Server passwords.

Since Hercules version 2.17 the behavior Compressed CKD DASD (CCKD) functionality is controlled via
the setting of certain global parameters. CCKD functionality is no longer adjustable on an individual
device-by-device basis.

Read-ahead tracks: = Trace table size [debug):

Read-ahead queue size: = Freezpace pending int:

Fead-ahead threads: Writer threads: 2

Dizable stressed wites? [

Garbage collection interval [zecs]:

Agaressiveness level:

Least

Ok

Figure 48: CCKD Parameters
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11.6.4 Advanced Settings

The Advanced configuration page is where settings for features that are intended only for more advanced
users may be made. If you have a custom dynamic module (DLL) you wish Hercules to use or wish to

modify Hercules's default priority settings you would do that here.

Please see the “Hercules User Reference Guide” for more details on the options presented here.

Architecture | O/ Tailor | Other/Misc | Advanced |

-
Hercules Configuration - MVS38LCON u

|dentification
Filename: D:/MVSACONF/MYSIE) CONF

Description: | MVS V3.2

Cynamic modules

Default dynamic modules load path:

Additional dynamic modules to load:

BExecution priorty

3 2 -1 +1 2 +3

=]

Hercules process: Caution: process priorties have
) a direct impact on how thread
TOD clock thread: - L priorities are interpreted. You

- . should not modify one without
Device /0 threads: understanding how doing so
CPU threads:

impacts the other.

a1

ok J [ cance ][ omy

Figure 49: Advanced Tab

11.7 Device Settings

Clicking the "Devices" button from the System Configuration dialog or selecting "Modify Devices" from the
File menu will take you to the Device Configuration dialog. From here you can add, delete or modify the

devices in the current configuration.
This particular dialog is resizable as device configuration statements can be quite long.
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# | Hercules Device Configurati EE

% (READERPATH) /DUMMY .JCL eof ascii trunc
Fieader & (PUNCHPATH) /PCHOOD.TXT ascii crlf
192.168.0.101:14031 =sockdevw

Punch 192.168.0.101:14032 sockdew

D: /MVE/LOG/hardcopy.log crlf
192.168.0.101

152.168.0.101

192.168.0.101

192.168.0.,101

192.168.0.101

192.168.0.101

192.168.0.101

192.168.0.101

192.168.0.101

-

Printer
Conzole
Terminal

Digk.

Tape

* % *F F X X ¥ * *

[== T T = T Y e Y T Y =

CT
$ (DASDPATH) /SCRTO0 . CCKD

Cibes % (DASDPATH) /SCRTO1.CCED
L2 INDASNBEATHY /SNRTOAZ CCHD

Remaove b axirnurm shutdoven wait time expected for thiz configuration; B0 = seconds.

Figure 50: Device Configuration

The "Maximum shutdown wait time expected for this configuration” setting defines a time limit to the
Hercules GUI. This limit is the amount of time the GUI is to expect between when the 'quit' command is
issued (or the "Power Off" button is pressed) and when Hercules finally finishes exiting after completing
its shutdown sequence.

When you use compressed disks (CCKD) Hercules needs time to write-back cached copies of track ima-
ges and adjust the free space for each disk before it can safely exit. If the expected wait time is exceeded
the GUI issues a warning asking whether to continue waiting or forcibly terminate the Hercules Emulator
process. If many compressed disks are frequently updated it can take over a minute to write all cached
data to disk.

It is safe to specify a value for this setting that is high enough for all likely cases in your environment. The
Hercules GUI will terminate as soon as Hercules itself ends regardless of the wait time setting.

Right clicking on a device statement presents a context menu from which you can select 'Edit' or 'Proper-
ties'. Selecting 'Properties' presents the "Reinitialize Device" dialog, also displayed by double-clicking the
device statement.

When 'Edit' is selected from the right-click context menu you are presented with a simple device state-
ment edit dialog. From here you can directly modify raw device statements.

® | Edit Device Configuration Stateme E

£ (DASDPATH) /MVSRES . CCED

0k J[ Cancel ]

Figure 51: Edit Device Configuration Statement
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To add a new device, click on one of the 'Add' buttons:

_
Add New TAPE Drive [

| dentification

Device number;  0481| Device Type: | 3420 -

Filename

D:/MYS/TAPE/

Optiaons
Type Size
iz ERR3R =
[F] AWS tape Chunk, size: + | [butes]
[F] Riead-anly Tape size; 170 | MB [megabutes)]
EOT margin: 128 = KB [kilabytes]
Compressian
. . i
@ zib ) baip2 T
0=none, 1 =Ilastest best =19

[ ak. ] [ Cancel

Figure 52: Add New Device

To delete a device select the desired device first to highlight it and then click on the 'Remove’ button. To
modify (reinitialize) an existing device, double-click on the entry for the desired device:
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| dentification
Device number: | 0748 Device Type: | 3360
Filename
$IDASDPATH)/MWSRES.CCED

Optiaons Settings
Remate? Track image cache size: 0=
Compreszed? [
Level 2 cache size: 32
Full back 1/0 FYEl < FAEhE SizE
Lazy writes [ Read ahead threads: 2
Readonly [] Maw defered writes: 3
Fake writez
Shadowing? || Deferred write delay: (=1
Syncio [ Deferred write threads: 1

Shadow filename

¥

k. ] [ Cancel

Figure 53: Reinitialize Device

Note: If you used any of the new CCKD parameters on the main System Configuration dialog, some
controls in the above dialog will not be displayed. This occurs because the new System Configuration
CCKD parameters modify CCKD functionality on a system-wide basis and remove the ability to specify
these parameters on per-device basis.

11.8 Display / Alter Memory

The "Display / Alter Memory" item in the command menu allows you to display or modify absolute main
storage.

It is very important that you keep in mind that when you alter absolute main storage via this dialog then
neither the storage keys nor the CPU instruction and data caches are updated in the Hercules emulator
itself. Instead the memory of the Hercules emulated operating system is directly modified without the
Hercules Emulator knowing of this.

Please use this feature with caution. It is designed for examining and searching main storage for emulator
debugging purposes and not as a safe means of modifying hosted operating system storage.

The following figure shows the "Display / Alter Memory" dialog.
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00000000 [§40C0000 000LCEFA 00000000 00000000 Zaeeeewensennnn. -

00000010 000059720 00000000 00000000 00000000 @ ..P%e.eeeeccannns |

00000020 070C3000 0O0LE30BE 00000000 00000000 «neeeeenenennn-- Find Next
00000030 00000000 00000000 OTOEQOO0 00000000 wuususesensnanns
00000040 001E4370 0CO00000 O01E4340 00009720 wevewnunnn. ..p? Erd Frew
00000050 FFFFFEFF 801DCBSO 040C0000 0001DO9A 2727...82..... .
00000060 040C0000 0001D37A 000CO000 0001D9BA  2..... Licennn- R.
00000070 00000000 OOLE1B7A 040C0000 0001E972 .......:2..... Z.

00000080 00000000 Q0000000 00020001 00000000 ... eeeeeeeennnns
00000050 00000000 Q0000000 00000000 00000000 ... eeeeeacennnns
000000A0 00000000 00000000 20000000 00000000 ....e... Fannnann
000000B0 00000000 Q0000000 00000010 00000000 ... eeeeeanennnns
000000C0 00000000 Q0000000 00000000 00000000 ... eeeeeaeennnns
00000000 00000000 Q0000000 00000000 00000000 ....sessasannans
000000EQ Q0000000 Q0000000 00000000 00000000 ....sessasnannns

000000F0 00000000 00000000 00000000 00000000 .uueeneenuneenn. v

Figure 54: Display / Alter Memory Dialog

If you need to modify real or virtual storage it is highly recommended that you use the Hercules Emulator
't and 'v' panel commands. These ensure that the hardware emulator is aware of any changes.

11.9 Load Card Reader, Load Tape, Unload Tape

These menu items provide a quick and easy way to do just as their descriptions suggest. The 'Load
Reader' command is provides an interface to submit jobs to the system. It displays the "Reinitialize
Device" dialog for the card reader. From here you can use standard Windows 'Open File' dialogs to
browse for a file that you want to submit. The selected file will be loaded into the card reader. Clicking OK
issues the appropriate Hercules ‘devinit’ panel command.
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| dentification
Device number; | 000C Device Tepe: | 3505 [ fimput data is from socketk
[rput file(=]

Select your nest input file below and then click the ‘4dd’ button to add it to the list,

DS /READERAEFERT14.CL
&dd

Remove
kove Lp

b owe Down

Optiaons

[Tasci  [Jtunc  [Jebedic  [Jautopad  [leof  [lintrg  [] mulifile

[ Ok J [ Cancel

Figure 55: Reinitialize Card Reader Dialog

The "input data is from socket" option is found to the right of the device type field. It allows you to tell
Hercules to obtain card reader input from a specified socket instead of a disk file as by default. This
allows you to submit card decks remotely using a simple utility that connects to the specified socket and
writes card images directly to Hercules. Recent releases of the GUI provide a DOS program "HercRdr" to
support this capability. For more information on the HercRdr utility and the 'sockdev' option refer to the
Hercules User Reference Guide.

11.10 Device List Bar

The "Device List" bar, similarly to its non-GUI console mode counterpart, lists the devices in the current
configuration and their status.
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Figure 56: Device List Bar

A grey diode indicates that the device is offline and not open. A green diode indicates it is online or open.
The green diode changes to yellow whenever the device is busy and changes to red when there is an
interrupt pending for the device.

As the hosted system runs and performs I/O to the devices in your configuration you will see the diodes
change between yellow, red and green. This shows that there is I/O activity taking place on the device.

Devices are displayed in a tree-list with a branch for each class of device. Right-clicking the Devices with-
in a branch presents a context sensitive menu. You can also right-click each branch.

To add a new disk drive to your configuration right-click on the "DASD Devices" branch and select 'Add
device' from the menu that appears. To delete ("detach”), rename ("define"), reinitialize ("devinit") or pre-
sent an attention interrupt ("i") for a particular device, right-click the device and select the appropriate
option from the context menu presented.
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11.11 Utilities Menu

All of the Hercules utility programs can be run by completing the appropriate dialog. Both Hercules and
these utilities run as separate processes, so it is possible to run more than one utility at the same time as

Hercules images.

A progress dialog is displayed as each utility runs, all messages generated by the utility are displayed on
the GUI console just as Hercules messages are. Each message is prefixed with its process ID to differen-
tiate between utility program messages and a timestamp.

The following figures show an example of the DASDINIT utility window.

Creates a DASD image file..
Options
[T iCompress output using: Tupe:  |gi@BRd -
(@ zlib bzip? HiokE - 1339 =
[T Include alt cyls
Plus: 1]
[] Force output ta be a single file
[even if 2GB zize excesded] Tatal: 4333
[] Create WOL1 label Valzer | PROOOZ
Output directory / filename
D:/z05_VIR7/DASDS
k. ] [ Cancel

Figure 57: DASDINIT Utility Window

11.12 Registry Tweaks

Some of Hercules minimum, maximum and default values used by the GUI are stored in the windows
registry. The following table shows the valid values.

Apart from the "MinTODDrag" and "MaxTODDrag" which are string values, all of the values below are
DWORD values and are stored in the "Limits" branch of the main Hercules Windows GUI registry key:

"HKEY_CURRENT_USER/Software/Software Development Laboratories/Hercules/Limits"
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Note that changing the values of these registry entries will not necessarily change the actual function of
the Hercules Emulator. If the GUI accepts the new value this does not necessarily mean that Hercules

itself will accept the value.

Name Default | Description

MaxCPUs 32 | Maximum allowable number of central processors

MaxVectors 4 | Maximum allowable number of vector facilities

MaxMainMem 2048 | Maximum allowable amount of central storage (MB)

MaxExpandedMem 1024 | Maximum allowable amount of expanded storage (MB)

MinEpoch 1801 | Minimum allowable clock epoch year

MaxEpoch 2099 | Maximum allowable clock epoch year

MinPanRate 10 | Minimum allowable panel refresh rate (milliseconds)

MaxPanRate 5000 | Maximum allowable panel refresh rate (milliseconds)

MaxTapeSizeMB 2048 | Maximum allowable emulated tape size (MB)

MaxEOTMarginKB 2048 | Maximum allowable emulated tape 'end-of-tape warning
area’' margin-size (KB)

MaxECPSVMLevel 99 | Maximum allowable ECPSVM value

DefECPSVMLevel 20 | Default ECPSVM value

MinTODDrag 0.0001 | Minimum allowable TOD clock drag factor

MaxTODDrag 10000 | Maximum allowable TOD clock drag factor

MinCCKDgcparm -8 | Minimum allowable CCKD parameters garbage- collection
aggressiveness level

MaxCCKDgcparm +8 | Maximum allowable CCKD parameters garbage- collection
aggressiveness level

DefCCKDgcparm 0 | Default CCKD parameters garbage- collection
aggressiveness level

MaxCCKDfreepend 4 | Maximum allowable CCKD freespace pending interval
value

DefCCKDfreepend -1 | Default CCKD freespace pending interval value

MaxCCKDrat 16 | Maximum allowable CCKD read-ahead tracks

DefCCKDrat 2 | Default CCKD read-ahead tracks

MaxCCKDraq 16 | Maximum allowable CCKD read-ahead queue size
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Name Default | Description

DefCKDraq 4 | Default CCKD read-ahead queue size

MaxCCKDra 9 | Maximum allowable CCKD read-ahead threads

DefCCKDra 2 | Default CCKD read-ahead threads

MaxCCKDwr 9 | Maximum allowable CCKD writer threads

DefCCKDwr 2 | Default CCKD writer threads

MaxCCKDgcint 60 | Maximum allowable CCKD garbage-collection interval
(seconds)

DefCCKDgcint 5 | Default CCKD garbage-collection interval (seconds)
MaxCCKDtrace 200000 | Maximum allowable CCKD trace table size (number of
entries)

DefCCKDtrace 0 | Default CCKD trace table size (number of entries)

MaxCCKDcache 64 | Maximum allowable CCKD cache size (MB)

MaxCCKDI2cache 2048 | Maximum allowable CCKD level-2 cache size (MB)

MeterThreadRate 1000 | CPU percent utilization meter update interval
(milliseconds)

NagleThreadNagleRate 75 | Maximum ‘continue buffering' (to prevent screen refresh)
message reception rate (milliseconds)

NagleThreadMaxNagleRate 375 | Maximum allowable delay before displaying buffered
messages (milliseconds)

MinCaptureBuffsize 64 | Minimum allowable TunTap32 WinPcap device driver
capture buffer size (KB)

MaxCaptureBuffsize 16384 | Maximum allowable TunTap32 WinPcap device driver
capture buffer size (KB)

DefCaptureBuffsize 1024 | Default TunTap32 WinPcap device driver capture buffer

size (KB)

MinPacketBuffsize 16 | Minimum allowable TunTap32 DLL I/O buffer size (KB)
MaxPacketBuffsize 1024 | Maximum allowable TunTap32 DLL I/O buffer size (KB)
DefPacketBuffsize 64 | Default TunTap32 DLL I/O buffer size (KB)

Table 22: Hercules Windows GUI Registry Keys
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12. Installation of HercPrt

12.1 Downloading the Binaries

The HercPrt utility can be downloaded from http://www.softdevlabs.com/Hercules/hercprt.html. There is a
32-bit and a 64-bit version available. The 64-bit version contains and installs also the 32-bit binaries, so
there is no need to download both versions.

12.2 Installation Steps

After selecting the correct binaries as described above, double click on the downloaded setup file to start
the installation process. A welcome screen appears with displays some general advices for installing the
HercPrt utility.

o HercPrt version 1.1.0 Setup IEIEIQ

Welcome to the HercPrt version
1.1.0 Setup Wizard

This wizard will guide you through the installation of HercPrt
version 1,10,

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue,

Figure 58: HercPrt — Welcome Screen

Click on the “Next” button to continue the installation process.
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The next screen displays the HercPrt license agreement.

Please review the license terms before installing HercPrt version
1.1.0.

Press Page Down to see the rest of the agreement.

Copyright (C) Software Development Laboratories, aka "Fish"
(David B. Trout)

This product is protected by Federal Copyright Law. Software
Development Laboratories retains the title to and ownership of the
Product. You are licensed to use this Product on the following terms and
conditions:

LICEMSE: The licensee is defined as the individual or company utilizing

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install HercPrt version 1. 1.0,

Copyright {C) 2008-2009 Software Development Laborataories

< Back ]i I Agree ] [ Cancel

Figure 59: HercPrt — License Agreement

Scroll through the license agreement and read it carefully. Next, click on the “I Agree” button to continue
with the next step.
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In the next screen the “Pre-Installation ReadMe” is shown. This file contains some instructions that is use-
ful to know before actually installing the HercPrt utility. Please read carefully the part about the prerequi-
sites (e.g. “FishLib” etc.).

o HercPrt version 1.1.0 Setu L=

Release Notes ﬂ.-'
Please review the following important installation instructions. )
it

Installation Release Motes:

HercPrt Pre-Installation README

m | w

To install HercPrt, simply run the installation program and follow the
instructions. Same with uninstalling.

The HercPrt installer will automatically install

owvarmrthinm it naaode in nrdar tn emn fa o hnth tha

Click on the scrollbar arrows or press the Page Down key to review the entire document or
copy the text and paste it into an external viewer of your own choosing,

Copyright () 2008-2009 Software Development Laborataories

< Back ][ Mext = ] [ Cancel

Figure 60: HercPrt — Pre-Installation ReadMe

If you have read the instructions, then click on the “Next” button to proceed.
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The installation dialog now presents the section where normally the components to install are chosen. Be-
cause HercPrt consists of only the main binaries you are not able to actually choose something here. The
check box to deselect the main binaries is greyed out.

@) HercPrt version 1.1.0 Setup |

Choose Components
Choose which features of HercPrt version 1. 1.0 you want to
inztall.

Chedk the components which you wish to install and unched: those which you do not. Click
Mext to continue,

Description

Position your mouse
over a component to
seg jts descripkion,

Select components to install:

Space reguired: 1, 2MB

Copyright () 2008-2009 Software Development Laborataories

<Back || Next> | | cancel

Figure 61: HercPrt — Choose Components

Click again on the “Next” button to continue with the installation dialog.
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On the next screen you can specify the destination folder for the program files. You can work with the re-
commended installation path or you can choose a destination on your own. Clicking on “Browse” you are
presented with a standard Windows dialog, for selecting another destination folder.

o HercPrt version 1.1.0 Setu L=

| Choose Install Location ol I
Choose the folder in which to install HercPrt version 1. 1.0, o

L .

Setup will install HercPrt version 1.1.0in the following folder. To install in a different folder,
dick Browse and select another folder. Click Mext to continue.

Destination Folder

C:'Program Files (x3&)\SoftDevLabs\HercPrt

Space reguired: 1, 2MB
Space available: 32.3GE

Copyright () 2008-2009 Software Development Laborataories

< Back ][ Mext = ] [ Cancel

Figure 62: HercPrt — Choose Install Location

When you are satisfied with your choice of the destination folder then click on the “Next” button to
continue with the next step.
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On this screen you can select the start menu folder in which you would like to create the program’s
shortcuts. As per default the shortcuts will be created under “SoftDevLabs\HercPrt”.

WY HercPri version 110 Senil

Choose Start Menu Folder

Choose a Start Menu folder for the HercPrt version 1.1.0
shortouts,

Select the Start Menu folder in which you would like to create the program's shartouts, You
can also enter @ name to create a new folder,

SoftDevlabs'\HercPrt

ArCcessories
Administrative Tools
Games

Maintenance
Startup

Tablet PC

Copyright () 2008-2009 Software Development Laborataories

<Back || Instal | | cancel

Figure 63: HercPrt — Choose Start Menu Folder

Clicking on the “Install” button the actual installation begins.
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A scrolling window shows the detailed log about the running installation and a green bar shows the
progress of the installation process. After the installation is completed this windows remains on the
screen, so you can scroll through and read the installation log.

@) HercPrt version 1.1.0 Setup

Installation Complete
Setup was completed successfully,

Completed

Create folder: C:\Program Files (x86)\SoftDeviabs\HercPrt

Create folder: C:\Program Files (x86)\SoftDeviabs\HercPrt

Output folder: C:\Program Files (x86)\SoftDeviabsHercPrt

Copy to C:\Program Files (x86)\SoftDevlabs\HercPri\HercPri_1.1.0.545_x64 _std_s...
Extract: HercPrt32.exe... 100%

Extract: tut2pdf32.exe... 100%:

Extract: HercPri64.exe,... 100%

Extract: twtZpdfed.exe... 100%:

Extract: HercPrt.chm... 100%

Extract: LICEMSE. rtf... 100%

Copyright () 2008-2009 Software Development Laborataories

< Back Cancel

Figure 64: HercPrt — Installation Progress Bar

Click on the “Next” button to proceed with the last step of the installation.

Hercules Emulator V4.00 - Installation Guide Page 111



This is the final window of the installation. You have the possibility to have shown a “ReadMe” file
containing the latest information about HercPrt when exiting the installation dialog. If you are not
interested in having this information presented then deselect the “Show Readme” check box.

€ HercPrt version 1.1.0 Setup Elﬂlg

Completing the HercPrt version
1.1.0 Setup Wizard

HercPrt wersion 1.1.0 has been installed on your computer.

Click Finish to dose this wizard.

Figure 65: HercPrt — Completing the Setup Wizard

After clicking on the “Finish” button the installation dialog is terminated. The HercPrt utility is now installed
successfully on your computer. To start the utility look in the Windows start menu under the menu point
you just selected some steps before. If you installed the 32-bit version of HercPrt you will find only an
entry to “HercPrt32”, if you however installed the 64-bit version you will see an entry to “HercPrt64” as
well as an entry to “HercPrt32".

12.3 Starting HercPrt

The HercPrt utility is started through clicking on the “HercPrt32” or “HercPrt64” entry in the Windows start
menu folder you have chosen through the installation process.

12.4 Customization Steps

This section covers only the most important customization steps. A more detailed information that covers
all aspects of the HercPrt utility can be found in the Hercules “Utilities Guide”.

Hercules Emulator V4.00 - Installation Guide Page 112



12.4.1 Hercules Definitions

On the Hercules side some changes in the configuration file are needed to be able to use HercPrt. In the
device definition section you will find probably some entries for currently defined printers, similar to these
statements:

devaddr devtype filename options

Example:

OOOE 1403 D:/MVS/Printer/PRTOOE.TXT CRLF NOCLEAR
OOOF 1403 D:/MVS/Printer/PRTOOF.TXT CRLF NOCLEAR

These statements have to be changed to:
devaddr devtype ipaddress:port sockdev

Example:

O0OE 1403 192.168.0.101:14031 sockdev
OOOF 1403 192.168.0.101:14032 sockdev

The value ‘ipaddress:port’ is the TCP/IP address and the port number at which the Hercules socket
printer will listen for incoming connections. The IP address is typically the IP address of the Windows
system where HercPrt is running on and the port number can be any value from 1024 to 65535.

Note that Hercules socket printers do not support any other options besides “SOCKDEV”, the “clrf” and
“noclear” options for example are invalid when defining a socket printer. For details on how to define
printers in a Hercules configuration file please see the Hercules “User Reference” manual.

12.4.2 HercPrt Program Options

In order to use HercPrt at least the following definitions have to be made in the “Program Options Panel”
(see figure below). All other fields can be left unchanged before the first usage of the utility.

Detailed information about configuring HercPrt, including both the “Program Options Panel” and the “PDF
Options Panel” can be found in the Hercules “Utilities Guide”.

Printer ID This field is used to enter a descriptive name for the Hercules printer you are defi-
ning. The value can be anything that uniquely identifies the printer being defined. If
you already have some printers defined you can select one of these previously de-
fined printers from the dropdown list to automatically populate the remaining con-
trols with the values for the chosen printer.

IP Address This must be the IP address where your Hercules printer is listening for incoming
connections.

Port Number This must be the port number where your Hercules printer is listening for incoming
connections.

Control File This is the filename of the “Job Separator Control File” for the printer. The job sepa-
rator control file defines what your Hercules guest operating system’s job separator
pages look like and allows HercPrt to detect where one print job ends and the next
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print job begins.

This allows HercPrt to break spooled output into separate Windows files, one for
each printout, and to name the files using information from the job accounting fields

extracted from the print fields on the actual job separator page itself.

Click on the arrow to display a standard Windows file open dialog where you can

select the job separator control file you want to use for this printer.

Spooler Dir Enter here the name of the directory where you want the print files to be placed.

Click on the arrow to display a standard Windows file open dialog where you can

select the directory for the print files of this printer.

HercPriod - Printerl | i | = | [=] ||i:i|

Program Options | PDF Options

Control File: D: WMVS\CONF\MVS_PRINTER 1.INI
Spooler Dir: D: \MVS\PRINTER)|

Automatic Reconnect:
Automatically keep retrying to connect if connection is lost,
Wait 30 seconds between reconnect attempts.,

[7] Stay hidden in system tray even when connection is lost,

Motify me of connection status change via popup balloon.

Status:

Mot connected.

Options:
Printer ID: Printer1 -
IP Address: 192 . 188 . 0 ., 101
Port Mumber: 14031

Connect ] [ Exit ] [ Hide ] [ Help

Figure 66: HercPrt Program Options Panel
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13. Installation of CTCI-WIN

13.1 Downloading the Binaries

The CTCI-WIN components can be downloaded from http://www.softdevlabs.com. Two packages are
required, CTCI-WIN and FishLib.

CTCI-WIN consists of FishPack.dll, TunTap32.dll and TT32Test.exe packaged together as one product.
The FishLib package is required with all recent versions of Fish's software. It contains common routines
used throughout the packages.

Note: Beginning with release 3.2.1.160 of CTCI-WIN additional DLLs are required. These are Microsoft
MFC and VC Runtime DLLs that you can download from the address mentioned above. The installation
takes a few seconds and does not require a reboot. There are a 32-bit and a 64-bit version of these DLLs.
Please ensure you are using the correct one according to the product you are installing (32-bit or 64-bit
version of the Windows GUI).

If you previously installed the Hercules Windows GUI as described earlier in this manual then these DLLs
are already present on your system. Note that you only need to install these C Runtime DLLs once even if
new versions of CTCI-WIN are subsequently installed.

13.2 Installation Steps

The installation of the CTCI-WIN packages is straightforward. Unzip the executables and DLLs from the
downloaded ZIP files into the same directory as the Hercules executables and the installation is complete.

13.3 Customization Steps

The customization of the CTCI-WIN consists of three major steps described further below:
e Configuring Windows Networking
e Configuring Hercules

e Configuring the Guest Operating Systems TCP/IP Settings

For details on how CTCI-WIN works internally see the Hercules "General Information” manual.

13.3.1 Configuring Windows Networking

Only minor configuration of Windows networking is required in order to use CTCI-WIN, beginning with
WinPcap (see chapter 8). Next verify that the network adapter has an IP address assigned and default
gateway assigned. In most installations this will already be the case and no further configuration will be
required.

If you are using DHCP rather than assigning a static IP address to the network card, then it will be neces-
sary to tell Hercules the exact hardware (MAC) address of the network adapter Hercules is to use. See
section "Configuring Hercules" below for further information.

Hercules Emulator V4.00 - Installation Guide Page 115


http://www.softdevlabs.com/

To verify the IP address of your network interface open the network card properties and double-click on
the "Internet Protocol (TCP/IP)" component. The following properties dialog will appear:

Internet Protocol Version 4 (TCP/1Pvd) Properties . &Iﬂ
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IF settings.

(") Obtain an IP address automatically
i@ Use the following IP address:!

IF address: 192 . 168 . 0 . 101
Subnet mask: 255,255,255 . 0
Default gateway: 192 . 188, 0 . 1

Cbtain DNS server address automatically
i@ Use the following DMS server addresses:

Preferred DMS server: 192 . 168, 0 . 1

Alternate DMS server:

[ validate settings upen exit

[ Ok ][ Cancel ]

Figure 67: Windows TCP/IP Properties

Make sure you have entered a valid IP address, subnet mask and default gateway. This is all that is
necessary on the Windows system side, the remaining configuration of the CTCI-WIN functionality is
controlled via Hercules device statements.

13.3.1.1 IP Forwarding

You may or may not need to have "IP Forwarding" enabled on your Windows system. Whether this is
required or not depends on your use of a router within your network. If you are using a router to define
routes to hosts on your LAN, then you should not need "IP Forwarding" enabled on your Windows sys-
tem. If however you are not using a physical hardware router then you will likely need to enable IP For-
warding.

To allow your Hercules guest operating system to communicate with hosts on the LAN apart from the
host machine itself (where Hercules is running), TCP/IP requires routes to and from the Hercules hosted
operating system. This is necessary so that the Hercules virtual guest OS's packets can be properly
routed to their final destination. This is typically the role performed by a hardware router. If you do not use
a hardware router then Windows "IP Forwarding”, together with appropriate ROUTE statements, will per-
form this role.
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Without a router or "IP Forwarding" enabled you will only be able to communicate with your Hercules
guest OS from the same Windows computer that Hercules is running on and the hosted OS will only be
able to communicate with the Windows system it is running on.

To enable "IP Forwarding" on Windows, make the following registry change:

[HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\Tcpip\Parameters]
"1PEnableRouter="1"

Figure 68: Windows "IP Forwarding" Registry Key

If the "IPEnableRouter" (or "EnableRouting") registry value does not yet exist under the mentioned re-
gistry key then you will have to add it manually. Select 'New' from the 'Edit' menu and add a new DWORD
value with the indicated name.

13.3.2 Configuring Hercules

Two IP addresses must ultimately be assigned, one for the Hercules end of the link and another for the
driving system's (host systems) end of the link.

Note that the format of the Hercules configuration file statements for networking emulation has changed
from previous releases of Hercules. The older 'CTCI-WIN' format has been deprecated. Please ensure
your CTC device statements are updated to use the newer 'CTCI' or 'LCS' format in order to remain com-
patible with current and future releases of Hercules. For example:

OE20 3088 CTClI 192.168.0.4 192.168.0.2
OE21 3088 CTClI 192.168.0.4 192.168.0.2

Figure 69: Sample CTCI definition for static IP addresses

The first IP address (192.168.0.4) is the IP address of your Hercules system, i.e. the guest operating sys-
tem running under Hercules. The second IP address (192.168.0.2) identifies the CTCI-WIN logic, i.e. the
network adapter that CTCI-WIN is to use in order to reach the Windows TCP/IP stack.

It is recommended that the IP address you choose for your virtual guest (like 192.168.0.4 in the above
example) is in the same subnet as your Windows host in order for CTCI-WIN to work properly. The
simplest way to approach things is to configure your guest as if it were a real system connected to your
network. Thus it would normally be assigned an IP address within the same subnet as all the other work-
stations on your LAN.

Note that it is possible to place the guest OS in a separate subnet to your Windows host if you are pre-
pared to define the proper routing entries. However it is usually a lot simpler and less problematic to de-
fine all hosts in the one IP subnet.

If your network adapter does not have a static IP address then instead of specifying an IP address as the
second parameter in the Hercules device statement, you must specify the MAC address of the adapter
you wish to use:
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OE20 3088 CTClI -n 00-80-B3-E1-DF-69 192.168.0.4 0.0.0.0
OE21 3088 CTClI -n 00-80-B3-E1-DF-69 192.168.0.4 0.0.0.0

Figure 70: Sample CTCI definition for dynamic IP addresses

Note that the format of the CTCI definition statement is slightly different in this case. The *-n’ parameter
informs Hercules that this is a MAC address, however the parser still expects to see two IP addresses,
hence the second address is specified as a ‘dummy’ address, i.e. all zeroes. The first IP address is still
the address you have assigned to the OS hosted by Hercules.

13.3.3 Configuring the Guest Operating System TCP/IP Settings

The procedure for configuring TCP/IP on any guest operating system you plan to run under Hercules is
different for each OS. For example the procedure is completely different for z/\VM than it is for z/OS. For
detailed instructions on how to configure TCPIP profiles for using a CTCI device please refer to the
appropriate operating system manuals.

A sample configuration is shown below:

TCP/1P configuration using CTCI-WIN

The following values belong in the TCP profile.

The first entry in the TCP profile is the DEVICE entry. This is the Para-
meter that defines the UCB address assigned to the interface within the MVS
environment. It is related to the LINK statement to build the TCPIP connec-
tion between the hardware and the TCPIP stack.

DEVICE CTC1 CTC E20
LINK CTC1L CTC 0 CTC1

The second entry is the HOME entry. This is where the IP address is
assigned to the device interface within the TCPIP stack. The HOME entry
connects the IP address to the hardware through the LINK defined with the
DEVICE.

HOME
192.168.0.4  CTC1L

The GATEWAY describes how the IP stack gets to the rest of the network. It
defines the physical first hop from the local interface out to the entire

network. In our example, we are defining a gateway to one physical IP
address, 192.168.0.2. 1492 is the data packet size.

GATEWAY
192.168.0.2 = CTCiL 1492 HOST
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The DEFAULTNET statement instructs what path the IP stack should take to
look for address it doesn"t know about. [P assumes the next hop will be
able to resolve the IP address the stack is trying to connect to.

DEFAULTNET 192.168.0.2 = CTC1L 1492 O

The final statement needed in the profile is the command to instruct TCPIP
to start the device.

START CTC1

Figure 71: Sample TCP/IP Configuration for CTCI-WIN

If you wish to try using an LCS (LAN Channel Station) device instead then the following sample may be
useful. LCS can handle any Ethernet packet rather than just IP packets:

Sample regular / normal LCS device definitions

OE20-0E21 LCS -n 172.16.9.163 -m 00-00-5e-90-09-5d 172.16.9.93

Sample LCS device definitions for Enterprise Extender

OE20-0E23 LCS -n 172.16.9.163 -0 oatfile.txt

AAAIXIAAAIAAAIAAAXAIAAAIAAAAIAAAIAAAddAhhix

* Dev Mode Port Entry specific information *

EAEAAEAAAKAAXAAAAAAXAXAXAXAAXAXAAXXAAXAXAAXXAAXAXAAXAXAAXAAAXAAAXAAAXAAAXAAXAX)AK

OE20 IP 00 PRI 172.16.9.93
HWADD 00 00-00-5E-90-09-5D

OE22 1P 01 SEC 172.16.10.93
HWADD 01 00-00-5E-90-0A-5D

Sample TCPIP PROFILE statements for Enterprise Extender

(Note: not all statements are shown)
IPCONFIG DATAGRAMFWD VARSUBNETTING SYSPLEXROUTING

DEVICE LCS1 LCS E20 AUTORESTART
LINK ETH1 ETHERNET O LCS1
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DEVICE VDEV1 VIRTUAL O
LINK VLINKA  VIRTUAL O VDEV1

DEVICE [IUTSAMEH MPCPTP
LINK EELINK MPCPTP IUTSAMEH

START LCS1
START IUTSAMEH

HOME
172.16.9.93 ETH1
172.16.10.93 VLINKA

BEGINROUTES

ROUTE 172.16.0.0 255.255.0.0 = ETH1I MTU 1492
ROUTE DEFAULT 172.16.13.1 ETH1I MTU 1492
ENDROUTES

PORT

12000 UDP VTAM
12001 UDP VTAM
12002 UDP VTAM
12003 UDP VTAM
12004 UDP VTAM

(Not shown: VTAM definitions)

Figure 72: Sample LCS Configuration for CTCI-WIN

13.3.3.1 Defining the Guest's Default Gateway

The correct definition of your guest operating systems default gateway depends on whether or not you
are using a real router. If you do not have a real router and are instead using the Windows "IP Forwar-
ding" (IP Routing) feature to perform routing, then your default gateway should be the physical adapter on
your Windows system that your virtual interface is using.

Alternatively if you do have a real router then your default gateway should be the IP address of your
actual router. In the sample LCS configuration immediately above 172.16.13.1 is a real network router
and thus knows how to route traffic to the other end of the guest's Enterprise Extender link. Note that, as
recommended, the guest's IP addresses (172.16.9.93 and 172.16.10.93) are within the same subnet
(255.255.0.0) as the Windows host that Hercules is running under (172.16.9.163).

13.3.4 Tweaking CTCI-WIN

The CTCI-WIN protocol supports some additional tuning parameters in addition to the required para-
meters. You can adjust the size of the WinPcap kernel device driver's internal packet buffer, as well as
the size of TunTap32.dll's own packet I/O buffer to try and increase the performance of your network:
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OE20 3088 CTCl -n 00-80-B3-E1-DF-69 -k 1024 -i 64 192.168.1.99 0.0.0.0
OE21 3088 CTClI -n 00-80-B3-E1-DF-69 -k 1024 -i 64 192.168.1.99 0.0.0.0

Figure 73: CTCI-WIN Tuning Parameters

The numbers 1024 and 64 in the above statements are the size of the WinPcap kernel device driver's
internal packet buffer (in KB), and the size of TunTap32 DLL's internal packet I/O buffer (in KB) respect-
tively. Please note that memory for WinPcap's kernel device driver's packet buffer is taken from Windows
"non-paged" memory pool (i.e. from your system's real physical memory). The size of this buffer has a
direct impact on Windows performance. If you choose a ridiculously large number here Windows will have
little memory left to work with and the overall performance of your Windows system will be degraded.

The second number (64 in the above example) is the size in KB of the I/O buffer allocated inside the
TunTap32 DLL. This defines how much data TunTap32 will request from the device driver each time it
needs to do an I/O operation to the physical adapter and therefore how much data will be transferred from
the device driver's internal buffer to TunTap32's I/O buffer. The memory for this buffer is allocated in vir-
tual memory from the Hercules process's address space and should not impact Windows's performance
unless a ridiculously large number is specified. If too high a number is specified then Windows will likely
‘thrash’ attempting to page the entire Hercules address space and performance will be degraded.

The TunTap32 DLL passes packets to Hercules one at a time. When it runs out of packets in its internal
I/O buffer it requests more data from the WinPcap device driver via the FishPack DLL. The TunTap32 I/O
buffer size determines how much data and therefore how many packets it will receive from WinPcap for
each request.

The larger this buffer, the fewer actual 1/0's TunTap32 will perform to WinPcap via FishPack, but at the
same time the longer the interval between those I/O's. This implies that the WinPcap device driver will
have to buffer its data for a longer period between less frequent 1/O's. This requires a larger kernel buffer
in order to ensure that no packets are lost during periods of high network activity. Conversely, the larger
the actual I/O (i.e. the more bytes transferred per 1/0), the longer each 1/O takes. Although this is mea-
sured in microseconds, the delay holds up the entire Windows operating system during transfers of data
from kernel-space to a user-space. It is good to perform as little I/O as possible as these can be expen-
sive, but the benefit drops quickly if each 1/0 has significant impact on the overall system, so choose
these settings carefully.

Unless you are using a Gigabit or faster network it is usually best to leave these at their default settings.
The currently implemented minimum, maximum and default values are:

Buffer Type Minimum Default Maximum
WinPcap device driver capture buffer size 64 KB 1MB 16 MB
TunTap32 DLL I/O buffer size 16 KB 64 KB 1 MB

Table 23: CTCI-WIN Buffer Sizes

If you decide to adjust these buffer size values to try and increase network throughput and performance,
you may find the Hercules "tt32stats" command useful.

The tt32stats command shows the actual tt32 statistics as shown below:
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23:59:11.138 0000066C
23:59:11.148 0000066C
23:59:11.148 0000066C
23:59:11.158 0000066C
23:59:11.168 0000066C
23:59:11.168 0000066C
23:59:11.178 0000066C
23:59:11.178 0000066C
23:59:11.188 0000066C
23:59:11.198 0000066C

7
8
319
259
282

38172
542

23:59:11.098 0000066C tt32 stats e20
23:59:11.098 0000066C TunTap32.dll Statistics:
23:59:11.118 0000066C Size of Kernel Hold Buffer:
23:59:11.118 0000066C Size of DLL
23:59:11.128 0000066C Maximum DLL 1/0 Bytes Received:

1/0 Buffer:

Write Calls
Write 1/0s

Read Calls

Read 1/0s
Packets Read
Packets Written
Bytes Read

Bytes Written
Internal Packets
Ignored Packets

1024K
64K
2K

Figure 74: tt32 Statistics

If the reported "Maximum DLL 1/O Bytes Received" value is identical to the value specified for the "Size of
DLL I/O Buffer", then each time TunTap32 requested more packets the WinPcap device driver had at
least a full buffer worth waiting to be delivered to TunTap32.

This generally indicates that the default buffer size is too small or that your network is extremely busy.
This would be the least common situation though. TunTap32 is rarely unable to deliver an entire buffer of
packets to Hercules before another buffer arrives unless Hercules is performing extremely poorly or your

network really is under heavy load.
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14. Installation of Vista tn3270

Vistain3270

Figure 75: Vistatn3270 Logo

14.1 Vistatn3270

Vista tn3270 is a Windows program designed to emulate IBM 3270 terminals connected to a host via an
IP. It is written by Tom Brennan, is currently available as a free 30 day trial and a perpetual license costs
approximately $30 US dollars. This emulator was created with mainframe programmers in mind and has
some unique features unavailable on even the most expensive commercial emulators.

Vista has features designed especially for programmers such as built-in multiple cut and paste buffers,
fully customizable keyboard, extensive select/copy/paste functions — especially the “SelectJCL” function
that is used to select dataset names, parameters, and similar items with a single mouse click.

Vista uses bitmapped raster fonts for the clearest text possible. There are 2 sets, "Thick" and "Thin", in 73
sizes each from 4x6 to 16x36. With so many sizes you can easily setup Vista to suit your monitor size
and terminal model preferences in either full-screen or windowed mode.

Parts of the following sections about the Vista tn3270 installation have been taken from the original Vista
tn3270 documentation with the kind permission of Tom Brennan.

14.2 Downloading the Installation Routine

The binaries for the Vista tn3270 Terminal Emulation can be downloaded directly from Tom Brennan's
Vista tn3270 webpage using the following link:

www.tombrennansoftware.com

The downloaded version of Vista th3270 can be used for a free trial for 30 days following installation.
After this free trial period a license key must be entered for continued use of the software.

14.3 Install Vista tn3270

To start the installation process, just double-click on the downloaded executable file.
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The installation welcome screen is presented:

15 Setup - Vista TN3270 1.27 [

Welcome to the Vista TN3270
1.27 Setup Wizard

This will install or update Vista TN3Z270 on your computer.
Please close any open Vista windows before continuing.

For a new installation, this will be a 30 day trial with registration
reminders starting 10 days before the trial expires.

Registered or company-icensed users can update Vista by
installing in the same directony as your previous release. Your
settings and existing registration information will remain intact.

Click Mext to continue, or Cancel to exit Setup.

Figure 76: Vista tn3270 — Welcome Screen

Click on "Next >" to continue the installation process.
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The following screen prompts you for the installation directory. Select a destination directory of your
choice and click “Next” to continue.

Setup - Vista TN3270 1.

Select Destination Location
‘Where should Vista TN3270 1.27 be installed?

l Setup will install Vista TN3270 1.27 into the following folder.

To continue, click Mext. f you would like to select a different falder, click Browse.

C:\Program Files &86)% TomErennan Software \Wista TN3270| Browse...

At least 5.0 MB of free disk space is required.

<Back || Ned> | [ Cancel

Figure 77: Vista tn3270 — Select Destination Directory
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The screen presented next allows you to choose the Windows Start Menu Group to which the emulator

icons should be added. The default group is usually acceptable. Click on “Next” again to continue.

15 Setup - Vista TN3270 1. L=

Select Start Menu Folder
‘Where should Setup place the program’s shortcuts?

l Setup will create the program’s shortcuts in the following Start Menu folder.

To continue, click Mext. f you would like to select a different falder, click Browse.

Vista TNIZT0 Browse...

<Back || Ned> | | Cancel

Figure 78: Vista tn3270 — Select Program Group
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Now the installation program is ready to copy the necessary files to your hard disk. A confirmation screen
appears where you can change your previous selections. If you do not want to change any of these click
on "Install" and the setup program begins the actual installation.

15 Setup - Vista TN3270 1. L=

Ready to Install
Setup is now ready to begin installing Vista TN3270 1.27 on your computer.

Click Install to cortinue with the installation, or click Back f you want to review or
change any settings.

Destination location: -
C:MProgram Files §<86)%TomBrennanSoftwareVista TN3270

Start Menu folder:
Vista TN3270

<Back || Instal } | Cancel

Figure 79: Vista tn3270 — Ready to Install Screen

Hercules Emulator V4.00 - Installation Guide Page 127



Next the setup program installs Vista th3270 according to your previous settings.

18] Setup - Vista TN3270

Installing
Flease wait while Setup installs Vista TN3270 1.27 on your computer,

Finishing installation...

Figure 80: Vista tn3270 - Installation Progress
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When the installation process is finished the “Setup Completed” screen will appear. You must confirm by
clicking “Finish”.

e ==

Completing the Vista TN3270 1.27
Setup Wizard

Setup has finished instaling Yista TN3270 1.27 on your
computer. The application may be launched by selecting the
ingtalled icons.

Click Finish to exit Setup.

Figure 81: Vista tn3270 — Setup Completed

14.4 Activation of the Software

The Vista tn3270 software creator, Tom Brennan, allows you to try the product for 30 days. When this
period expires a licence key must to be entered to enable the product for use again. You can purchase
the product via the online purchasing system at the product website. After purchase a license key is sent
by email, normally within 24 hours.

14.5 Creating Sessions

The detailed process of creating terminal emulation sessions and the impact of all possible options within
Vista tn3270 is beyond the scope of this manual. For details regarding these please refer to the printed
Vista tn3270 documentation or the online help within the product. A short introduction to creating Vista
sessions for connection to a Hercules hosted OS follows.

Start a Vista tn3270 window by clicking on "Vista" in the Vista program folder or wherever you chose to
install the product. This creates a new Vista instance and immediately opens the "Start a new Terminal
Session" dialog, where you can specify IP address and port number. If instead you click on “Vista Stan-
dard Session”, then Vista immediately attempts to connect to the last used IP address and port.
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Seszzion File

Vista TN3270 - Start a New Terminal Session [

Host IP Mame or Alias IP Part

standard. zes

gtandard. zez

[192.168.0.100 13270
EETTETET T Cancel
192.168.0.100

Delete Host | Help |

Terminal bModel

" Mod2 © Modd
" Mod3  ModB

* User lﬁ lﬁ

Height ‘“wfidth

WV TH3=7OE LU Mame sSl lnore Agzign Host to Aliaz |

Figure 82: Vista tn3270 - New Terminal Session Dialog

The following options can be specified in this dialog:

Session File

Host IP Name/Alias

IP Port

Delete Host

Select an existing session file or type a new name. A session file contains most
of the parameters for a session such as font size, screen colours and other
options. Multiple Vista windows can share the same session file but that each
window stores parameters when it is closed. This means that the parameters will
be set to those of the last window closed.

This name is usually a dot address like 206.85.100.23 or a DNS (Domain Name
Server) name, such as "tn3270.company.com"”. It can also be an Alias name that
points to either a DNS or dot address (see Assign Host to Alias below). IP names
and their associated port numbers are stored in the VISTA.INI file rather than the
session file so that they can be shared among sessions.

The special host name "localhost" or the IP address "127.0.0.1" means the local
machine.

Each Host IP Name has an associated IP Port number which you can change
using this field. Normally TN3270 is defined to port 23 but in some cases your
connection may need to use a different port number. This port number has to be
the same as that specified for the CNSLPORT system parameter in the Hercules
Configuration File.

If you need to logon to the same hostname using various port numbers create
multiple Alias names which point to the same host but use different ports.
Additionally you can define aliases for IP addresses. This can help you remem-
ber which host Vista is connecting to.

This button can be used to delete the selected Host IP Name if you want to clean
up the list.
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Terminal Model

Assign Host to Alias

TN3270E

LU Name

Connect Button

Vista can emulate 5 standard terminal models:

Mod 2 (24 lines by 80 columns)
Mod 3 (32 lines by 80 columns)
Mod 4 (43 lines by 80 columns)
Mod 5 (27 lines by 132 columns)

User (variable up to 72 lines by 200 columns)

Dot addresses and DNS IP names can be cryptic to look at. Instead you can type
a more descriptive name such as "P390" in the Host IP Name or Alias field then
press the Assign Host to Alias button to relate the alias name to a real DNS
name or dot address. Alias names can also provide the ability to logon to the
same hostname using different port or LU names.

TN3270E is the default protocol for Vista connections.

When in TN3270E mode, you have the option of specifying a VTAM 8 character
LUNAME to be used when establishing the connection. If you need to logon to
the same hostname using various LU names, create multiple Alias names which
point to the same host but have different LU’s.

When this button is pressed, Vista attempts to connect to the specified Host IP. If
all is correct Vista connects to Hercules and presents the Hercules welcome
screen. If however there is a problem you may see an error window such as the
following one:

Vista TN3270 Connection Error 1 ‘ |

l L Timeout while connecting to 192.168.0.100

Retry Cancel

Figure 83: Vista tn3270 - Connection Error
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15. Installation of XMIT Manager

Figure 84: XMIT Manager Logo

15.1 XMIT Manager Basics

The XMIT Manager is a Windows based application that allows you to manipulate Xmit format files gene-
rated on an IBM mainframe. With XMIT Manager you can open Xmit files and view or extract both, binary
or text data contained within them. Xmit Manager will process both partitioned and sequential datasets
using a graphical interface.

15.2 Downloading the Binaries

The binaries for the XMIT manager can be downloaded from various locations. The most reliable and
therefore recommended source is the CBT website which can be accessed with the following link:

http://www.cbttape.org/njw/

15.3 Installation Steps

Installation of the XMIT Manager is straight forward. First extract the ZIP-file you downloaded from the
CBT website to a directory on your harddisk. This creates some files after which you start the installation
by running the SETUP.EXE program.
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The setup program first presents a screen showing the Software License Agreement.

|

g Pleaze read the following Licenze Agreement. Press the PAGE DOWH key to see

the rest of the agreement.

| -

~- COFYRIGHT MOTICE --

Copyright € 2002 Meal Johnzton-ward
All Rights Rezerved.

m

Thiz programme iz Shareware and may be uzed free of charge by
individualz 20 long as this copyright notice iz not breached.

By uging thiz programme vou agree ta indemnify M eal Johnston-w ard
from arw liability that may anse from it's uze.

Selling thiz programme or distributing it with comercial products
withaut priar written congent iz expressly forbidden.

-

Do you accept all the terms of the preceding License Agreement? If you chooze Mo, Setup
will close. Toinstall =mit b anager, you must accept thiz agreement.

Yes Mo

Figure 85: XMIT Manager Setup — Software License Agreement

Read the "Software License Agreement" and accept it by clicking on “Yes”.
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The destination location screen will be shown, from here choose the directory where you want the setup
program to install the software. The default location “C:\Program Files\Xmit Manager” is usually satisfac-
tory. If you wish to install the software somewhere else click on “Browse” and chose your preferred drive
and directory, or type a path directly in the panel.

. Choose Destination i E

Setup will install in the following direchon.
Toinstall ta this directany, click Wext.

Toinstall ba a different directany, click Browse and select anather
directony.

Y'ou can chooge not ta install by clicking Cancel to exit Setup.

|' D ezstination Directary

C:MProgram Filez'>mit Manager Browsze. .. |

[rztallS higld

=

Figure 86: XMIT Manager Setup — Destination Location

When you are satisfied with your choice of the installation directory click on "Next >" to continue.
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The setup program will ask you to select a program folder, the default is normally acceptable.

' Select Program Folde -

Setup will add program icons to the Program Folder listed below,
“'ou may twpe a new folder name, or select one from the existing
Folders ligt. Click Mest to continue.

Program Folders:

it b anaged

Exizting Folders:

Arccezsones
Administrative Toolz
ames

kM aintenance
Startup

T ablet PC

[nztallS hield

Figure 87: XMIT Manager Setup — Select Program Folder

Click on "Next >" again to proceed with the installation.
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The following screen gives you a chance to review your selections and to go back and correct any, if ne-
cessary.

Start Copying Files

Setup hasz enough information ta start coping the program files.
[F pou want to review ar change any settings, click Back. [ pou
are zatizfied with the zettings, click Mext to begin copying files.

Current Settings:

Setup Type:
Complete

Target Folder
C:AProagram Filez\xmit M anager

Izer Infarmation
M ame:
Compatiy:

[rztallS higld

Figure 88: XMIT Manager Setup — Review Settings

When you are satisfied with your installation choices, continue by clicking “Next”. The installer will start
copying files to your harddisk, creating icons and updating registry settings.
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The final setup screen will then be displayed.

| Setup Complete

Setup haz finished copying files to your computer.
Setup will now launch the program. Select vour oplion below,

[ ¥es. Launch the program file

Click Finizh to complete Setup.

[nztallS hield

¢ Back I Finizh I

Figure 89: XMIT Manager Setup — Setup Complete

You can now either exit the setup program or optionally select to launch the application as you exit setup.
Click on "Finish" to complete.
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16. AWS Browse

16.1 AWS Browse Basics

The AWS Browse Utility can be used to view the contents of emulated mainframe tapes (AWS and HET)
directly from the Windows desktop without having to start a mainframe operating system. There are cur-
rently two implementation of AWS browse.

The first and older one from Rob Storey is no longer supported. The second one is from David B. Trout
(Fish), which has more features and is the subject of the rest of this chapter.

16.2 Downloading the Binaries

The binaries for the AWS Browse utility can be downloaded from various locations. However the recom-
mended source is the developers to ensure you have the latest version. The following link leads you
directly to the download page:

http://www.softdevlabs.com/Hercules/hercqui-index.html

Note: Beginning with release 1.5.1.1805 of AWS Browse additional DLLs are required. These are Micro-
soft MFC and VC Runtime DLLs that you can download from the address mentioned above. The instal-
lation takes a few seconds and does not require a reboot. There are a 32-bit and a 64-bit version of these
DLLs. Please ensure you are using the correct one according to the product you are installing (32-bit or
64-bit version of the Windows GUI).

If you previously installed the Hercules Windows GUI as described earlier in this manual then these DLLs
are already present on your system. Note that you only need to install these C Runtime DLLs once even if
new versions of AWS Browse are subsequently installed.

16.3 Installation Steps

Download the file called “AWSBrowse-version.zip” to your harddisk. ‘Version’ is the version number of the
utility in the form “v.r.m.b” (version.release.modification.build), e.g. AWSBrowse-1.2.0.1278.zip.

The archive contains several files; the actual AWSBrowse EXE files (32-bit and 64-bit versions) and some
DLLs. Please check the README file for the latest instructions.

Unzip these files and copy them to either your Hercules directory (see Chapter 8. Hercules Emulator
Installation), or a directory of your choice from where you wish to run the utility. Be sure to you place the
executable and the DLLs in the same directory. The Installation is now complete.

Clicking on the desired executable starts AWS Browse with the initial screen showed below.
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] 801963.2ws - AWSBro

Eile Edit View Help

BRS04 b b |[EETTE 2
File Block Bytes + [oooooooo 00151755 S820B0CE 5830BOCC 8D200008
: 00000010 18128810 00185410 CDEA1845 14414344
Filee1  Block:1 800 bytes 00000020 CEIC1AA4 16518D20 O00S8E20 00004770
Fileel  Block: 2 800 bytes 00000030 C31R18ES 4050D084 18F51AFF S57FOCDEE
Filel Block:3 800 bytes 00000040 145FBBFD 0002145F 4355CELC 1AB51388
Fil:1 Block 4 800 bytes 00000050 001613AA 17555820 BO285830 BO2CBC20
Flel  Block: 5 800 bytes 00000060 00081813 S410CDEA 18451441 4344CELC
) 00000070 1RAR41651 S8C200008 SE200000 4770C36R
Filel  Block 6 800 bytes 00000080 4050D086 18F51AFF 57FOCDEE 145F88F0
Filel Block:7 800 bytes 00000090 DO002145F 4355CELC 1AS518FR SOFOCDOA
Filel Block: 8 200 bytes 0000D0AD 00175CED CDOE1AQF 18F850F0 CCFESCEO
Filel Elock9 800 bytes 0000D0BO CDOZ1AOF 17RASS20 BOCSS5E30 BOCCLlE42
Filel  Block 10 800 bytes D000DOCO 18535420 CDF25430 CDF28D20 00011424
Flel  Block 11 800 bytes 0000D0DO 14351812 16131841 88400010 16141841
0000DOED ©9400008 16148810 00184311 CEIC1ARI
Filel  Block:12 800 bytes 000000F0 001813AA S820BO28 LE830BO2C 18421853
Fileel  Block:13 800 bytes 00000100 5420CDF2 5430CDF2 8D200001 14241435
Filel Block:14 800 bytes 00000110 18121613 18418940 00101614 18418340
File1  Block: 15 800 bytes 00000120 00081614 88100018 4311CEL1C 1AA118FA
Flel  Block 16 800 bytes 00000130 50FOCD16 SCEOCD1A 1A0F4110 CEICS8FO
) 00000140 0019CDF6 OSEF1SFA SOFOCDZE SCEOCDI2
File:1  Block: 17 800 bytes 00000150 1AOF18F9 SOFOCDSE S5CEOCD62 1ROF18FS
Filel Block: 18 800 bytes 00000160 S50FOCDS2 SCEOCDS& 1ROF1S8FT S0FOCD22
Fill Block19 800 bytes 00000170 5CEOCD26 1ROF1788 17995860 DOSO5870
File1l  Block 20 800 bytes 00000180 DOS545820 BOCE5830 BOCC1462 14731842
Filel  Block 21 800 bytes 00000190 001A1853 5440CDFA 5450CDFA 8C400009
) 000001R0 5420CDF2 5430CDF2 8C200007 17241735
File:1  Block: 22 800 bytes 00000180 58EQB028 S8F0BO2C 184E185F 5440CDFA
Filal  Block: 23 800 bytes 000001C0 5450CDFA 8D400007 S54EQCDF2 54F0CDF2
Filel Block: 24 800 bytes 000001D0 SDEOODOS 144E145F 14241435 S8E0B100
Filel Block: 25 800 bytes 0000D1ED 001BS58F0 B10457E0 CDFESTFD CDEES0&0
Filel  Block: 76 800 bytes 0000D1F0 DOS85070 DOSC1S6E 18T7F14E4 14F58DEO
Flel  Block 27 800 bytes 00000200 O0DO8181E 18AF1S8BF 14A614E7 SDA00OOOS
00000210 14A614B7 16EA16FE BDAO00DS 14A614B7
Filel  Block: 28 800 bytes 00000220 16EA16FE 18B154E0 DO5854FD DOSC1E1E
Fileel  Block: 29 800 bytes 00000230 001C161F 18A189A0 0010161A 18A189A0
Filel Block: 30 800 bytes 00000240 00081614 88100018 4311CELC 1A815740
File1  Block: 31 800 bytes 00000250 BO&0S5T50 BO645SE0 B1lOOSEFD B1045TEOD

Ready

Figure 90: AWS Browse - Initial Screen
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17. Hercules “MSVC” Build Instructions

17.1 Introduction

This section provides instructions on how to build the MSVC version of Hercules. Once you have suc-
cessfully set up the build environment (which you only need to do once) the process of actually building
Hercules is very simple. Just open the provided ‘Hercules.sIn’ solution file and click the ‘Build’ or ‘Rebuild
All' button.

17.2 Setting up the Hercules build environment

The overall setup and build process consists of the following steps:

1. Download and install Visual C++ 2010 Express
(http://www.microsoft.com/express/download/).

2. Install the ZLIB package. (optional, details see below)

a. Download the package
(http://www.softdevlabs.com/Hercules/ZLIB1-1.2.3-bin-lib-inc-vc2008-x86-x64.zip).

b. Unzip to a directory of your choice.

c. Define a ZLIB_DIR environment variable pointing to the path from the previous step.

3. Install the BZIP2 package (optional, details see below).

a. Download the package
(http://www.softdevlabs.com/Hercules/BZIP2-1.0.5-bin-lib-inc-vc2008-x86-x64.zip).

b. Unzip to a directory of your choice.

c. Define a BZIP2_DIR environment variable pointing to the path from the previous step.

4. Install the PCRE package (optional, details see below).

a. Download the package
(http://www.softdevlabs.com/Hercules/PCRE-6.4.1-bin-lib-inc-vc2008-x86-x64.zip).

b. Unzip to a directory of your choice.

c. Define a PCRE_DIR environment variable pointing to the path from the previous step.

5. Start Visual C++ 2008 Express and open the Hercules provided “Hercules.sIn” solution file.

Select the desired 'Solution Configuration' (Debug or Release) and 'Solution Platform' (Win32,
X64 or Itanium).

7. Click on the ‘Build’ or ‘Rebuild All’ button.

Hercules Emulator V4.00 - Installation Guide Page 140


http://www.microsoft.com/express/download/
http://www.softdevlabs.com/Hercules/ZLIB1-1.2.3-bin-lib-inc-vc2008-x86-x64.zip
http://www.softdevlabs.com/Hercules/BZIP2-1.0.5-bin-lib-inc-vc2008-x86-x64.zip
http://www.softdevlabs.com/Hercules/PCRE-6.4.1-bin-lib-inc-vc2008-x86-x64.zip

17.3 Setting up ZLIB Support

ZLIB is a compression algorithm written by Jean Loup Gailly and Mark Adler and may be used in the
Hercules project pursuant to the ZLIB license.

In source form the Hercules project does not contain any ZLIB source code at all. In binary form however
the Hercules project may include an unmodified version of the ZLIB runtime DLL in addition to its own
distribution binaries.

The ZLIB_DIR environment variable defines the location where the files required for building a version of
Hercules with ZLIB compression support are found. The makefile used by the Hercules build process
tests whether this environment variable is defined and acts accordingly to build Hercules with or without
ZLIB compression support.

If ZLIB_DIR is undefined when building Hercules then an attempt is made to locate the ZLIB library in a
predefined default directory. If it does not find it then ZLIB support will not be generated. Otherwise
ZLIB_DIR must point to a valid directory where the ZLIB package is installed.

ZLIB_DIR should contain the path of the ZLIB directory, where the following file / directory layout is
expected:

\$(ZLIB_DIR)
zlibl.dll
zlibl.pdb
\Debug
\include

zconf.h
zlib.h
\lib
zdll._lib
\x64
zlibl.dll
zlibl._pdb
\Debug
\include
zconf.h
zlib_.h
\lib
zdll_lib

Figure 91: ZLIB directory layout

When building a 64-bit (x64) version of Hercules the above ‘x64’ subdirectories are automatically
searched, so as long as the above directory structure is adhered to then Hercules should build fine.
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17.4 Setting up BZIP2 Support

BZIP2 is a freely available open source, BSD-style license, patent free, high-quality data compressor
written by Julian R. Seward. It typically compresses files to within 10% to 15% of the best available
techniques from the PPM family of statistical compressors, and performs approximately twice as fast at
compression and six times faster at decompression than comparable implementations.

In source form the Hercules project does not contain any BZIP2 source code at all. In binary form how-
ever the Hercules project may include an unmodified version of the BZIP2 runtime DLL in addition to its
own distribution binaries.

The BZIP2_DIR environment variable defines the location where the files required for building a version
of Hercules with BZIP2 compression support are found. The makefile used by the Hercules build process
tests whether this environment variable is defined and acts accordingly to build Hercules with or without
BZIP2 compression support.

If BZIP2_DIR is undefined when building Hercules then an attempt is made to locate the BZIP2 library in
a predefined default directory. If it does not find it then BZIP2 support will not be generated. Otherwise
BZIP2_DIR must point to a valid directory where the BZIP2 package is installed.

BZIP2_DIR should contain the path of the BZIP2 directory, where the following file / directory layout is
expected:

\$(BZI1P2_DIR)
\Debug
bzlib.h
libbz2_dll
libbz2_lib
libbz2_pdb
\x64
\Debug
bzlib.h
libbz2_dll
libbz2_lib
libbz2_pdb

Figure 92: BZIP2 directory layout

When building a 64-bit (x64) version of Hercules the above ‘x64’ subdirectories are automatically
searched, so as long as the above directory structure is adhered to then Hercules should build fine.

17.5 Setting up PCRE Support

PCRE (Perl-Compatible Regular Expressions) is a set of functions that implement regular expression
pattern matching using the same syntax and semantics as Perl 5. PCRE has its own native API as well as
a set of wrapper functions that correspond to the POSIX regular expression API. The PCRE library is
free, including use in commercial software.
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In source form the Hercules project does not contain any PCRE source code at all. In binary form
however, the Hercules project may include an unmodified version of the PCRE runtime DLLs in addition
to its own distribution libraries.

The Perl-Compatible Regular Expressions library is needed only to support the Hercules Automatic Ope-
rator (HAO) Facility. If you do not plan to use the Hercules Automatic Operator Facility then you do not
need to install PCRE support and you may skip this step.

The PCRE_DIR environment variable defines the location where the files required for building a version
of Hercules with PCRE support are found. The makefile used by the Hercules build process tests whether
this environment variable is defined and acts accordingly to build Hercules with or without PCRE support.

If PCRE_DIR is undefined when building Hercules then an attempt is made to locate the PCRE library in
a predefined default directory. If it does not find it the regular expression support will not be generated.
Otherwise PCRE_DIR must point to a valid directory where the PCRE package is installed.

PCRE_DIR should contain the path of the PCRE directory, where the following file / directory layout is
expected:

\$(PCRE_DIR)
\bin
pcre3.dll
pcre3.pdb
pcreposix3.dll
pcreposix.pdb
\include
pcre.h
pcreposix.h
\lib
pcre.lib
pcreposix.lib
\x64
\bin
pcre3.dll
pcre3.pdb
pcreposix3.dll
pcreposix.pdb
\include
pcre.h
pcreposix.h
\lib
pcre.lib

pcreposix.lib

Figure 93: PCRE directory layout
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When building a 64-bit (x64) version of Hercules the above ‘x64’ subdirectories are automatically
searched, so as long as the above directory structure is adhered to then Hercules should build fine.

17.6 Setting up REXX support (Regina REXX)

To enable REXX support for Hercules you first have to download one of the Regina REXX packages from
“sourceforge.net” (http://reqgina-rexx.sourceforge.net/). There are two packages “regina35w32” (for 32-bit
Windows systems) and “regina35w64” (for 64-bit Windows systems). The two-digit number after “regina”
denotes the version of the REXX package, version 3.5 is the current one.

After downloading the appropriate package Regina REXX has to be installed on your system. Follow the
Regina documentation for details on installing the packages. During the installation a directory structure
similar to the one shown in the following figure is created on your system.

By default the Hercules build routines are looking for the following default directories to determine if the
optional REXX packages are available and the REXX support can be included into Hercules:

e winbuild\rexx (for 32-bit systems)
e winbuild\rexx\x64 (for 64-bit systems)

To override the default locations you can define an evironment variable (REXX_DIR) which should con-
tain the path of the REXX package. After installing the REXX packages the following directory structure is
expected:

\$(REXX_DIR) or winbuild\rexx
\demo
\doc
\include
\lib
\x64
\demo
\doc
\include
\lib

Figure 94: Regina REXX directory layout

The existence of the “x64” path is dependent on the chosen Regina REXX package (32-bit or 64-bit ver-
sion).

If the Hercules build routines can find the REXX package in the default location or the location specified
through the REXX_DIR environment variable then REXX support is automatically built into Hercules,
there is no source change necessary (e.g. no change from “#undef xxx” to “#define xxx”).
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17.7 Building Hercules using the Visual Studio IDE

Default Visual Studio 9.0 (Visual C++ 2008 Express) solution and project files are included as part of the
Hercules source-code distribution.

To build Hercules just open the ‘Hercules.sIn’ solution file and click the ‘Build’ or ‘Rebuild All’ button.
When you click the ‘Rebuild All' button the makefile project simply invokes ‘makefile.bat’ which in turn
invokes the ‘nmake’ command for ‘makefile.msvc’ after calling few batch files to define the MSVC build

environment.
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Part Ill: Linux Installation
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18. Software Prerequisites

18.1 Operating System

Hercules is an open source software implementation of the mainframe System/370, ESA/390 and z/Archi-
tecture hardware. Hercules itself is not an operating system nor does it emulate a mainframe operating
system. The Hercules Emulator runs under Linux on several hardware platforms including the Intel Pen-
tium PC, under various flavors of Microsoft Windows and under MAC OS X. From the point of view of the
underlying operating system the Hercules Emulator is just an application program.

Part Ill of this guide focuses solely on the installation of Hercules under Linux. Details of other host opera-
ting systems are covered in Part Il (Windows) and Part IV (Mac OS X) in this book. The installation of any
hosted operating system and software utilities is beyond the scope of this book.

18.1.1 Linux Variants

As is commonly known, there are many variants of the Linux operating system started by Linus Torvalds
in 1991. For the purposes of this document, we will group the variants together based on the distribution
they are derived from. The impact of the differences between the distributions as it affects the Hercules
installation and configuration process lies primarily with the tools used to perform the various tasks and
not with the operating systems capability of running the emulator.

The installation and configuration of Hercules on Linux described in this manual is performed using an
Ubuntu 10.04 (“Lucid Lynx"). This is a Debian based distribution and the details described in the following
chapters should apply equally to most Debian based variants. Where a difference exists between the pro-
cessed used for the Debian based installation and that used for another distribution, an indication will be
made showing the alternate process to be used for the annotated distribution.

The distributions identified in this document should not be seen as a limitation or restriction to the Linux
variants on which Hercules can be installed. The limitation applies only to those variants tested by the
author in creating this manual.

18.1.2 Stability

Whilst most Linux systems are generally less cluttered than their Window counterparts, the stability of the
system running Hercules will very much depend on what other processes will co-exist within the same
system.

If you are using a Linux environment dedicated to only run the Hercules emulator, whether as a virtual
machine or a Linux server, then the stability of the system should be of little concern. If however, you use
a Linux system that is also your primary desktop environment, then, as with Windows desktop systems,
the more software that is installed and runs parallel to Hercules the greater the chances of the stability
being impacted.

18.1.3 Installed Software on a Hercules System

It was recommended earlier to have only a minimum of software installed on a Hercules host machine.
Whilst this is a good rule of thumb, Linux is pretty good at running multiple workloads if you have the
hardware resources to allow it to do this effectively.

However, to make your own life easier, the following software recommendations should be borne in mind:

e Linux variants based on the 2.4.0 kernel (or later) released in 2001 are the simplest to configure
for use with Hercules however it is possible to use kernels prior to this
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e Software firewall, especially if there is no hardware firewall in the LAN

e Antivirus software with on demand and on access checks active

Depending on your requirements other commonly used utilities include:
e Network sniffer
e Performance monitor / Task monitor

e FTP program

In general, the fewer software applications that are running on the system, the better the emulated main-
frame will run.

18.2 Runtime Environments

The Linux 2.4.0 kernel (or later) contains all the components required to run Hercules. Additional software
packages may be required in order to run extended functionality of the Hercules software stack (such as
Hercules Studio from Jacob Dekel), but no changes should be required to the kernel itself.

18.3 Runtime Security

The Hercules Emulator can run under a root userid (any userid with a UID of 0), but it is recommended to
run it under its own userid and group. To do this, it is recommended to create a new group for the Hercu-
les files and directories and a userid under which to run the Hercules Emulator itself.

18.4 Hercules Emulator

The Hercules Emulator consists of the following mandatory and optional components:
e Hercules Emulator (mandatory)
e Hercules Studio GUI (optional)
e Hebe - Hercules Image Manager (optional)

e Additional utilities (optional)

18.4.1 Hercules Binaries

The Hercules executables are the heart of the emulator and a mandatory component. This is the software
implementation of the System/370, ESA/390 and z/Architecture mainframe hardware and processor
machine code instruction set.

Hercules runs as a shell program and comes with a semi-graphical display in a shell terminal (the Hercu-
les Hardware Console - HMC) consisting of two screens, switched between using the ESC key. When the
Hercules HTTP server is running then Hercules can also be operated via a web browser.
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Hercules Emulator HMC - MVS V3.8)

Edit View Search Terminal Help

CPUGBBE P5W=D0DDDDDDDDDDDDOD 24M....... instcount=0

Figure 95: Hercules Hardware Console — Console Window

The previous figure shows the initial display in the Hercules console window. The next figure shows the
Hercules device and status display accessed with the ESC key.
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e Hercules Emulator HMC - MVS V3.8)
File Edit View Search Terminal Help
Hercules CFUDGGO: 0% 5/370 Peripherals

00000000 00000000
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00000000 00000000 0OGOGOBO O00OOOOOD
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00060000 00000000 0DOOOOGO ODODOOOD
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00000000 00000000 00000000 00OO0OOOD
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00000000 00000000 00000000 O0ODOOOD
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2
]
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DASD /ho
DASD /

ADDRESS: ©ooooooe ATA: goooooon

MIPS SIO/s

E=-n VO DO EZIMN AL

Figure 96: Hercules Hardware Console — Device and Status Display

The last figure shows the Hercules web browser interface which can be accessed when the Hercules
HTTP server is configured and running.
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P

Hercules - Mozilla Firefox

File Edit View History Bookmarks Tools Help
Bl Hercules L o

[ 22 W |ocalhost:8089 <|a| (4]~ Q @

Tasks Hercules System Log
System Log HHCDAGZ0L /home/hercules/MVS/DASD/SYS003.CCKD cyls=560 heads=30 tracks=16800 trklen=19456

IPL HHCDAG20I /home/hercules/MVS/DASD/CBTOO0, CCKD cyls=555 heads=30 tracks=16650 trklen=19456
- HHCDAG20I /home/hercules/MVS/DASD/CBTOOL.CCKD cyls=555 heads=30 tracks=16650 trklen=19456
HHCDAG20I /home/hercules/MVS/DASD/CBTO02. CCKD cyls=555 heads=30 tracks=16850 trklen=19456
Dehugging HHCDAGZ0I /home/hercules/MVS/DASD/CBTO03.CCKD cyls=555 heads=30 tracks=16650 trklen=19456
HHCDAG20I /home/hercules/MVS/DASD/SPOOLO. CCKD cyls=560 heads=30 tracks=16800 trklen=19456
HHCDAG20I /home/hercules/MVS/DASD/SPOOLL.CCKD cyls=560 heads=30 tracks=16800 trklen=19456

Registers HHCDAGZOI /home/hercules/MVS/DASD/TSTOG0.CCKD cyls=560 heads=30 tracks=16800 trklen=19456
Starage HHCDAG20I /home/hercules/MVS/DASD/TSTO0L. CCKD cyls=560 heads=30 tracks=16800 trklen=19456

HHCDAG20I /home/hercules/MVS/DASD/TSTO02. CCKD cyls=560 heads=30 tracks=16800 trklen=19456

Miscellaneous HHCDAGZOI /home/hercules/MVS/DASD/TSTO03.CCKD cyls=560 heads=30 tracks=16800 trklen=19456
Devices HHCCPEO2I CPUGBOO thread started: tid=7FCSDD63E700, pid=2306, priority=0
Version Info HHCTTOOIW Timer thread set priority -20 failed: Permission denied
- HHCTTOE2I Timer thread started: tid=7FCSDDS3D700, pid=2306, priority=0
HHCCPOO3I CPUGEOO architecture mode S/370
x HHCCPOO2I CPUEOOL thread started: 1id=7FCSDD43C700, pid=2306, priority=0
Conﬁguratlon HHCCPOO3L CPUGEOL architecture mode S/370

HHCSHO4S8I Shared device 0.1 thread started: tid=7FCSDD23A700, pid=2306
CPU HHCPNGOLI Control panel thread started: tid=7FCSE17CB720, pid=2306
—_—  HHCSHOS7I Waiting for shared device requests on port 3899

HHCADGOLI Hercules Automatic Operator thread started;

Registers +1d=7FCSDD038700, pri=0, pid=2306
Command:
GPRs
CRB Send
PS
. Auto Refresh | Refresh Interval: |5
Information I
Only show last |22 lines (zero for all loglines)

Documentation

Figure 97: Hercules Web Browser Interface

18.5 Additional required and optional Software

As well as the components described above other software, either required for practical use of Hercules
(e.g. 3270 client) or that makes common tasks easier (e.g. XMIT Manager, AWS Browse, ZZSA etc.) may
be used.

18.5.1 3270 Client (required)

For virtual 3270 consoles and 3270 terminals a 3270 client software application is required. The 3270
client can run on the same machine as Hercules or on any Linux, Unix or Windows box with a TCP/IP
connection to the Hercules machine. One of the most common 3270 clients for Linux and Unix variants is
X-windows based x3270.

To install this package (or another similar supported Linux 3270 package), please review the instructions
given in “Software Management” on page 156.
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18.5.2 Windows based utilities (optional)
There are a couple of Windows based utilities that can help with the processing of information destined
for the IBM mainframe platform.

XMIT Manager is described in “Installation of XMIT Manager” on page 132 and the AWS Browse Utility is
described in “AWS Browse” on page138.
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19. Installing the Hercules Emulator

19.1 Installation Preparation

Before we start to install the Hercules binaries and associated software, a word needs to be said about
security.

Although installing Hercules in a single-user Linux system may seem to remove the necessity of defining
a security environment for it, it is recommended that the security environment is established in order to
better show how Hercules relates to the host operating environment.

To create the security environment for Hercules, we will establish a new user and group which will prima-
rily be used for file ownership. The created userid can also be used to run the Hercules process.

19.1.1 Hercules Security Group and User
Each variant of Linux has a slightly different implementation of the User and Group management tool.

In our reference Ubuntu system, User and Group management is accessed from: System -> Admini-
stration -> Users and Groups. You will need to select a GID and UID for the new security elements.
These should be unassigned by any other group or user.

System ‘1)

Preferences

Administration ™ g Additional Drivers

Help and Support & Computer Janitor

= i ili
About GNOME m= Disk Utility
|® Language Support

E Log File Viewer

About Ubunku

Lock Screen ==

%4, LoginScreen
Log Out Fzrxév...

B+ Network Tools

Shut Down... » |
1= Printing

E Startup Disk Creator
iy Synaptic Package Manager

|4 System Monitor

Figure 98: Selecting Users and Groups
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Once you have started the management tool, navigate to the Group management section or tab and se-
lect “Add”. In Ubuntu, this is the “Manage Groups” button.

Enter a name for the Hercules group and enter the GID you have allocated. In this example we have
chosen “hercgrp” as the group name and a GID of 5000. Click OK to add the group then “Close” to end
the dialog.

Administrator -
Administrator Change...
New group Change...
Basic Settings
Change...
Group name: |hercgrp
GroupID:  |5000] :
Group Members
Administrator
Add [ |
Managg anced Settings |
Help | Cancel | | OK J | close |

Figure 99: Creating Linux Group

Now navigate to the User management section or tab and click “Add”. In Ubuntu, just click “Add” from the
“Users Settings” dialog.

In the “Create New User” dialog, enter the Name and Username of the account to be created and click
“OK”. In this example, we are creating a userid of “hercules”.

You will normally be asked to set a password for the new account. Enter your chosen password and click
“OK” to complete the dialog.
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Administrator Administrator Change...

= ™ Create New User

Create a new user Change...

Name: |Hercules Emulator Change...

Username: [hercules| v

Username must consist of:
= lower case letters from the English alphabet
= digits
= any of the characters ".", "and " "

Add

| Managyq J anced Settings |

| Cancel | OK

| e P | | gElosegs |

Figure 100: Create Linux User

Now click on the “Advanced Settings” tab and set the default group to the one you created previously (in
this case, “hercgrp”). In Ubuntu, this setting is available under the “Advanced” tab by selecting the group
from the “Main group” drop-down list.

If you wish, you can also set a UID for the account. In this example we have set 5000 as the UID (not to
be confused with the GID of 5000 for the group).

Click “OK” and then “Close” to complete the dialog.
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@ cChange Advanced User Settings

Adminis Changing advanced settings for: change...
- Hercules Emulator
Hercule|
Change...
- Contact InfFormation | User Privileges | Advanced
Change...
Advanced Settings
Disable account
Home directory: |/home/hercules
Shell: /bin/bash v
Main group: hercagrp -
Add N
User ID: 5000 =
Manage ( vanced Settings
Help Cancel oK Close

Figure 101: Advanced User Settings

19.2 Installation Methods

There are a number of ways to install Hercules on Linux and your choice of method may depend both on
your flavour of Linux and your attitude to the Hercules software itself.

The different variants of Linux each have their own approach to application software management and
many provide excellent tools for installing application packages. If your Linux variant has such a manage-
ment tool (most do), then this could be the simplest way of installing the Hercules binaries. Our reference
Linux system for this document, Ubuntu 10.10, contains such a facility and we will run through the neces-
sary steps to install Hercules using this technique.

If such a plug-and-play approach to software installation does not suite you, or you require greater flexi-
bility when installing software packages, the Hercules web site at http://www.hercules-390.eu contains
RPM packages for both binary and source installation.

Both of the above techniques result in the currently released stable version of the Hercules binaries being
installed. This is normally the best practice, so either of these two techniques is normally recommended.
Some people however, need the latest software being developed by the Hercules engineers and more
up-to-date packages can also be implemented.

19.3 Software Management Installation

Ubuntu provides a package management facility called the “Synaptic Package Manager” which can be
found under System -> Administration from the panels bar. To use a program like a Package Manage-
ment facility, you will normally need to have access to “sudo” and provide your password when you call it.
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System T}
Preferences

S Administration " *| g Additional Drivers
Help and Support & Computer Janitor

i l: = =
About GNOME = Disk Utility

Language Support

| &
E Log File Viewer

About Ubunku

Lock Screen -
: “Q Login Screen
Log Out Fzrxév...
] Network Tools
Shut Down...
==r Printing

Eﬂ tartup Disk Cre

ystem Monitor
System Testing
# Update Manager
a Users and Groups

Figure 102: Synaptic Package Manager Selection

The package management software allows you to search for which applications you would like to install.

In this case, enter “hercules” into the quick search box and the software will display a list of applications
which contain this name in either the package name or description.

As you can see in the illustration “Package Manager Selection” on page 158, the package manager has
responded with a list which contains the Hercules software and a description of “System/370, ESA/390
and z/Architecture Emulator”.

By clicking on the check-box to the left of the selection, the system will respond with a properties list
detailing the actions that you can perform. In this case, we wish to mark the application for installation
which we can do by clicking on this option.
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Synaptic Package Manager

File Edit Package Settings Help
7 Quick filter

C @ < &

Reload MarkAllUpgrades  Apply Properties hercules

q Search

Package Installed Version | Latesk Version Description
hercules 3.07-2 System/370, ESA/390 and z/Architecture Emulator

All
Amateur Radio (universe)

|

Communication [ libdjconsoleo 0.1.3-1ubuntu1 Hercules DJ Console access library

Communication (multivers |~ [} libdjconsole-data 0.1.3-lubuntu1  Hercules DJ Console access library - data files
Communication (universe)|| |[J  libdjconsole-dev 0.1.3-Tubuntu1 Hercules DJ Console access library - development headers
Cross Platform [0 ovsix-jpeg-source 1.5.9-1 Source for the ov51x-jpeg driver

Cross Platform (multiverse| ] | dosbox 0.74-1 A x86 emulator with Tandy/Herc/CGA/EGA/VGA/SVGA gra
Cross Platform (universe)

Databases

Databases (universe)

Debug '
Debug (multiverse) System/370, ESA/390 and z/Architecture Emulator

Debug (universe) Get Screenshot | | Get Changelog

Development

Hercules is an open source software implementation of the mainframe System/370

Devel £ Iti . . . . .
evelopment (multiverse) and ESA/390 architectures, in addition to the new 64-bit z/Architecture.

Development (universe)
Documentation
Documentation (multivers
Documentation (universe)
Editors

This means that your PC can emulate an IBM mainframe processor. The

mainframe can range from a 360 to a 2900 - running in "System/370"

mode, "ESA/390" mode, or "z/Architecture” mode. Hercules executes
* | S/370, ESA/390, and z/Architecture instructions and channel
programs. It emulates mainframe I/O devices by using PC devices. For
” Sections ] example, 3390 DASD devices are emulated by large files on your hard
disk, and local 3270 screens are emulated by tn3270 sessions.

Status |

Origin || Hercules implements only the raw S/370, ESA/390, and z/Architecture

instruction set; it does not provide any operating system facilities. This

means that you need to provide an operating system or standalone program which

Search Results | | Hercules can load from an emulated disk or tape device. You will have to use a -

Custom Filters |

6 packages listed, 1451 installed, 0 broken. 1 to install/upgrade, 0 to remove; 7762 kB will be used

Figure 103: Package Manager Selection

Once you have completed your selection of applications to be installed, click the “Apply” icon which you
will see on the action bar above the package information. The package manager will respond with a sum-

mary showing what will be installed.
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@ Apply the following changes?

This is your last opportunity to look through
the list of marked changes before they are
applied.
¥ To beinstalled

hercules

Summary Show Details |

1 new package will be installed

7762 kB of extra space will be used
2178 kB have to be downloaded

| Download package files only

| cCancel || Apply J

Figure 104: Applying Application Changes

Click “Apply” on this panel to complete the installation. Once complete, the system will respond with:

™ cChanges applied

Changes applied

successfully applied all changes.
You can close the window now.

| Automatically close after the changes have been successfully applied

B Details

| Close

Figure 105: Changes Applied
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The Hercules binaries are now installed, so you can skip to “Verifying the Hercules Installation” on page
172 to continue.

19.4 Building from Source

The second main installation option is to build the Hercules binaries from the available source distribution.
Despite the extra effort involved, this method has a significant advantage over the more automated instal-
lation options.

The configure and build process allows the installer to specify a number of configuration and optimization
flags to control how the binaries are built.

Configuration options can, for example, enable the external GUI interface that is required for the
excellent Hercules Studio offering from Jacob Dekel. They can also provide a mechanism to con-
trol where the Hercules binaries are installed. This can be used to easily integrate one of the daily
snapshots of the Hercules binaries available from Ivan Warrens indispensable build site.

Optimization options can build the binaries in such a way that they better exploit the hardware
used to run them.

Lastly, this is the only method | suspect a true dyed-in-the-wool system programmer would sanction!

19.4.1 The Build Process

We will start the build process by locating and downloading the source package from the Hercules web
site. Use one of the following procedures to download the source tarball (Currently described as
“hercules-3.07.tar.gz") package to your local software directory (or /tmp if you don’t plan to keep it):

1.

Point your favorite Browser to http://www.hercules-390.eu/ and right-click the source tarball link.
Then select “Save Link As...” to download it.

Use the “wget” command to download the source package:
- Change to a local software directory

cd <local_software_directory>

- Extract the name of the current Hercules source tarball

wget -g0 — http://www_hercules-390.eu | egrep “hercules-.*tar.gz”

- Download the file identified by the previous command

wget http://www.hercules-390.eu/<identified file>

Hercules Emulator V4.00 - Installation Guide

Page 160



http://www.hercules-390.eu/

M > hercules@ub11x64m00: ~/Downloads

File Edit View Search Terminal Help

hercules@ubllx64mdd:~% cd Downloads

hercules@ubllx64m@f:~/Downloads$ wget -q0 - http://www.hercules-398.org | egrep
"hercules-.*tar.gz"

<li»<a href=" </a=
hercules@ubllx64m@e:~/Downloads$ wget http://www.hercules-390.org/hercules-3.07.
tar.gz

--2011-12-28 21:59:24-- http://www.hercules-398.org/hercules-3.07.tar.gz
Resolving www.hercules-398.org... 74.41.206.138

Connecting to www.hercules-390.org|74.41.2086.138)|:80... connected.

HTTP request sent, awaiting response... 200 0K

Length: 2701835 (2.6M) [application/x-gzip]

Saving to: " hercules-3.07.tar.gz’

lﬂﬂ%[::::::::::::::::::::::::::::::::::::::}] 2,?&1,835 44_?Hf5 in 6?5
2011-12-28 22:00:31 (39.4 KB/s) - " hercules-3.87.tar.gz' saved [2701835/27081835]
hercules@ubllx64m@o:~/Downloadss% 1s -1

total 2648

-mw-r--r-- 1 hercules hercgrp 2701835 2810-83-089 22:13
hercules@ubl1x64me8:~/Downloads$ [

Figure 106: Download Hercules Using “wget”

Now change to a work area (either your home directory or /tmp will do) and run the following command to
unpack the downloaded source package:

tar -xzvf <local_software_directory>/<identified_file>

This will extract all the required files into a sub-directory of your current location which should have the
name of the “identified_file" (without the suffixes).
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M S hercules@ub11x64m00: /tmp

File Edit View Search Terminal Help

hercules@ubllx64m@e:~% cd /tmp
hercules@ubllx64m@e: /tmp$ tar -xzvf fhome/hercules/Downloads/hercules-3.687.tar.g
hercules-3.07/
hercules-3.07/ TODO.txt
hercules-3.87/ABOUT-NLS
hercules-3.87/aclocal.m4
hercules-3.87/assist.c
hercules-3.07/autoconf/
hercules-3.07/awstape.c
hercules-3.87/bldcfg.c
hercules-3.87/bootstrap.c
hercules-3.07/build pch.c
hercules-3.87/cache.c
hercules-3.87/cache.h
hercules-3.87/cardpch.c
hercules-3.07/cardrdr.c
hercules-3.07/cckdcdsk.c
hercules-3.07/cckdcomp.c
hercules-3.07/cckddasd.c
hercules-3.087/cckddiag.c
hercules-3.87/cckdfix.c
hercules-3.87/cckdswap.c
hercules-3.87/cckdutil.c

Figure 107: Unpack Binaries using “tar”

Change into the directory shown after the unpack process is complete. Now issue the following com-
mand:

Jutil/cvslvick

This is a handy script provided by the Hercules developers to let us know what we need (that we don't
already have) to build the binaries. If any of the software packages that it requires are missing, we will
need to use the Software Manager on the Linux system to install them.

The following example output snippet shows one of the packages that the script has identified the follow-
ing packages as being not present or at a too low level.
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@™ ® hercules@ub11x64mo00: /tmp/hercules-3.07

File Edit View Search Terminal Help

hercules@ubllx64m@d:~% cd /tmp/hercules-3.87

hercules@ubllx64m@e: /tmp/hercules-3.07% ./util/cvslvick

This utility will check the level of various utilities needed to build
hercules. Checking is done against versions that are KNOWN to work.
This doesn't mean a build will NOT succeed with older wversions

of the utilities, but will give a hint as to what package may need

an upgrade if the build ever fails with some odd reason.

INSTALL cvs not found

URL: http://www.cvshome.org
INSTALL cvs
URL: http://www.cvshome.org

INSTALL autoconf not found
URL: http://www.gnu.org/directory/autoconf.html

INSTALL automake not found
URL: http://www.gnu.org/directory/automake.html

INSTALL flex not found
URL: http://www.gnu.org/directory/flex.html

INSTALL gawk not found

Figure 108: Missing Package

Open the Package Manager and select all the required packages. As a suggestion add g++ (the GNU
C++ compiler) to this list.

Apply these updates to the system to complete the pre-requisites to configuring and building the binary
installation process as shown in the figure below.
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Synaptic Package Manager

File Edit Package Settings Help

Quick filter

=) e -
LS A ¥ Q_ search
Reload Mark AllUpgrades  Apply e
All S Package Installed Version  Latest Version Description
Broken @ autoconf 2.67-2ubuntu automatic configure script builder
Community Maintained (instz |/ (8 automake 1:1.11.1-1ubuntu1 A tool For generating GMU Standards-compliant Makefiles
Marked Changes | ¥ ® autotools-dev 201001221 Update infrastructure For config.{guess,sub} files
Missing Recommends M ® levs 1:1.12.13-12ubuntu Concurrent Versions System
Package with Debconf @ flex 2.5.35-10ubuntu1 A Fast lexical analyzer generator.
SearchFilter @ lgawk 1:3.1.7.dfsg-5 GNU awk, a pattern scanning and processing language
Upgradable (upstream) M ® ma 1.4.143 a macro processing language o
v ¥
Sections No package is selected.
Status
Origin

| Custom Filters :

Search Results

7 packages listed, 1455 installed, 0 broken. 7 to install/upgrade, 0 to remove; 10.4 MB will be used

Figure 109: Installing Required Packages (Package Manager)

Once the missing packages have been installed, we are ready to configure the installation process. The
actual running of this configuration command will vary depending on the hardware you are running Linux
on, the variant of Linux you have installed and different packages and their levels. It is the job of the con-
figure process to evaluate all these variables and to create a file that will correctly build the Hercules bina-
ries for your system.

Now we are ready to configure the install process, so we start with the “configure” command. There are
many options that can be passed to the configure command, but we will just pass one for this build. Now

issue the following command:

./configure --prefix=/usr/local/hercules

This option changes the installation target for the binaries. This is useful if we want to later use snapshot

versions of the Hercules binaries to test. This parameter is optional and shown here only for illustration. If
you chose a new location for the installed binaries, you may want to add the target “bin” and “lib” directo-

ries to your PATH and LIBPATH environment variables.
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M > hercules@ub11x64m00: /tmp/hercules-3.07

File Edit View Search Terminal Help

hercules@ubllx64m@d:~% cd /tmp/hercules-3.87
hercules@ubll1x64m@@: /tmp/hercules-3.07% ./configure --enable-external-gui --pref
ix=/usr/local/hercules

checking for a BSD-compatible install... fusr/bin/install -c
checking whether build environment is sane... yes

checking for gawk... gawk

checking whether make sets $(MAKE)... yes

checking whether to enable maintainer-specific portions of Makefiles... no
checking build system type... x86 64-unknown-linux-gnu
checking host system type... x86 64-unknown-Llinux-gnu
checking for gcc... gcc

checking for C compiler default output file name... a.out
checking whether the C compiler works... yes

checking whether we are cross compiling... no

checking for suffix of executables...

checking for suffix of object files... o

checking whether we are using the GNU C compiler... yes
checking whether gcc accepts -g... yes

checking for gcc option to accept ISO C89... none needed
checking for style of include used by make... GNU

checking dependency style of gcc... gcc3

checking for a sed that does not truncate output... /bin/sed
checking for grep that handles long lines and -e... /bin/grep
checking for egrep... /bin/grep -E

Figure 110: Configuring the Hercules Install Process

Once the configure process has completed successfully, we can run the “make” command to compile all
the source components. Now issue the following command:

make

The “make” command will take some time to complete, but should end without error (warnings should be
OK) with messages similar to those shown in this snippet.
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M > hercules@ub11x64m00: /tmp/hercules-3.07

File Edit View Search Terminal Help

hercules@ubllx64m@d:~% cd /tmp/hercules-3.87
hercules@ubllx64m@a: /tmp/hercules-3.07% make
make all-recursive
make[1l]: Entering directory /tmp/hercules-3.67'
Making all in decNumber
make[2]: Entering directory /tmp/hercules-3.07/decNumber’
if /bin/bash ../libtool --tag=CC --mode=compile gcc -DHAVE CONFIG H -I. -I. -I..
o -W -wall -03 -march=k8 -fomit-frame-pointer -MT decContext.lo -MD -MP -
MF ".deps/decContext.Tpo" -c -o decContext.lo decContext.c; \
then mv -f ".deps/decContext.Tpo" ".deps/decContext.Plo"; else rm -f ".d
eps/decContext.Tpo"; exit 1; fi
mkdir .libs
gcc -DHAVE CONFIG H -I. -I. -I.. -I.. -W -Wall -03 -march=k8 -fomit-frame-point
er -MT decContext.lo -MD -MP -MF .deps/decContext.Tpo -c decContext.c -fPIC -DP
IC -0 .libs/decContext.o
if /bin/bash ../libtool --tag=CC --mode=compile gcc -DHAVE CONFIG H -I. -I. -I..
=I.. -W -Wall -03 -march=k& -fomit-frame-pointer -MT decimall28.lo -MD -MP -
MF ".deps/decimall28.Tpo" -c -o decimall28.lo decimall28.c; \
then mv -f ".deps/decimall28.Tpo" ".deps/decimall28.Plo"; else rm -T ".d
eps/decimall28.Tpo"; exit 1; fi
gcc -DHAVE CONFIG H -I. -I. -I.. -I.. -W -Wall -03 -march=k8 -fomit-frame-point
er -MT decimall28.lo -MD -MP -MF .deps/decimall28.Tpo -c decimall28.c -fPIC -DP
IC -0 .libs/decimall28.o0
if /bin/bash ../libtool --tag=CC --mode=compile gcc -DHAVE CONFIG H -I. -I. -I..

Figure 111: The “make” Command

The final step of the build process is to link the compiled object files into their binary forms and install
them into our target directories.

Now issue the following command:

sudo make install

We will run the “make install” command under root authority so that we can be sure that any required
directories can be created. The command should finish without error and the final messages will be
similar to those shown in this snippet.
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M > hercules@ub11x64m00: /tmp/hercules-3.07

File Edit View Search Terminal Help

hercules@ubllx64m@d:~% cd /tmp/hercules-3.87

hercules@ubllx64m@e: /tmp/hercules-3.07% sudo make install

[sudo] password for hercules:

Making install in decNumber

make[1l]: Entering directory /tmp/hercules-3.07/decNumber’

make[2]: Entering directory /tmp/hercules-3.07/decNumber’

test -z "/usr/local/hercules/lib" || mkdir -p -- "/usr/local/hercules/lib"
/bin/bash ../libtool --mode=install fusr/bin/install -c *libdechumber.la"' "/fus
r/local/hercules/lib/libdecNumber.la’

Jusr/bin/install -c .libs/libdecNumber.lai fusr/local/hercules/lib/1libdecNumber.
la

Jusr/bin/install -c¢ .libs/libdecNumber.a fusr/local/hercules/lib/libdecNumber.a
ranlib fusr/local/hercules/lib/libdecNumber.a

chmod 644 Jusr/local/hercules/lib/libdecNumber.a

PATH="$PATH: /sbin" ldconfig -n fusr/local/hercules/lib

Libraries have been installed in:
Jusr/local/hercules/lib

IT you ever happen to want to link against installed libraries
in a given directory, LIBDIR, you must either use libtool, and
specify the full pathname of the library, or use the "-LLIBDIR'
flag during linking and do at least one of the following:

- add LIBDIR to the "LD LIBRARY PATH' environment variable

Figure 112: The “make install” Command

The Hercules binaries are now installed, so you can skip to “Verifying the Hercules Installation” on page
172 to continue.

19.5 RPM Installation

If your flavour of Linux does not have an available version of Hercules to install via its Software Package
Manager or you wish to install a version other than the one it offers, you can select to install via the “RPM
Package Manager" or just RPM. Interestingly, RPM was originally an acronym for “Red Hat Package Ma-
nager” although it is now referred to as RPM Package Manager making the unabbreviated name “Red
Hat Package Manager Package Manager”?

Some variants of Linux use RPM as their application software management tool. If that is the case, you
can skip straight to the “Download the RPM Package” section.

For those systems without support for RPM packages, you need to enable support for the local package
manager to handle RPM packages or convert the Hercules package to the local package format.

19.5.1 Download the RPM Package

Using your favourite browser and navigate to the Hercules main site at http://www.hercules-390.eu. Scroll
down to the section describing the available release packages.
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Select the Linux RPM that matches your installed Linux software (either 32 or 64 bit). If your Linux variant
supports RPM packages natively (such as Fedora), then you will have the possibility to select an install
option when downloading the package. When presented with this option, click the “Install” button or select
“Open with Package Installer” (depending on your Linux distribution) and skip the rest of this section
about RPM installation.

Opening hercules-3.07-1.x86 64.rpm

You have chosen to open

| hercules-3.07-1.x86 64.rpm

which is a: RPM package
from: http:/fwww.hercules-390.org

What should Firefox do with this file?

L)

@ Open with | Package Installer (default)

() 5ave File

[ Do this automatically for files like this from now on.

|°Cancel|| @GK |

Figure 113: Install Hercules RPM Package

If RPM packages are not natively supported (such as Ubuntu) then you will need to right-click on the re-
quired RPM package and select “Save Link as” to save the RPM to a local directory and continue with the
next section.

19.5.2 Installing the RPM Package Manager and Alien

For systems without native RPM support, you will need to install the necessary software to process the
RPM package. For Ubuntu, the required software includes the RPM Package Manager and Alien which is
a software package conversion tool.

These can be installed using the “Synaptic Package Manager” which can be found under “System -> Ad-
ministration” from the panels bar. To use a program like a Package Management facility, you will normally
need to have access to “sudo” and provide your password when you call it.

Start the Package Manager and enter “rpm” into the Quick Search box. This will show you the RPM rela-
ted packages. Click the “rpm” checkbox and select “Mark for Installation”. This will add any other required
packages to support the RPM tool.
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Synaptic Package Manager

File Edit Package Settings Help

o Quick Filter

P o v,
& i Y - Q_ search
Reload  Mark All Upgrades  Apply Propertie alien
All s Package Installed Version  Lateskt Version Description
Broken v @® lalien 8.83 convertand install rpm and other packages
Community Maintained (installe &4 & rpm 4.8.1-6ubuntut package manager for RPM

Missing Recommends
Package with Debconf
search Filter
Uparadable (upstream)

SichiiG No package is selected.

Status

Origin

Custom Filters

Search Results

2 packages listed, 1462 installed, 0 broken. 12 to install/upgrade, 0 to remove; 4784 kB will be used

Figure 114: Install RPM Package Manager

Similarly, enter “alien” and select the “Mark for Installation”. Click “Apply” and wait for the software to be
installed. Once complete, the package manager will respond with “Changes applied”.

Alternatively, you can use the command interface to install the required software. Open a terminal ses-
sion and type:

sudo apt-get install rpm

sudo apt-get install alien

Now continue with “RPM Package Conversion”.

19.5.3 RPM Package Conversion

For Debian based systems (such as Ubuntu) you will need to convert the downloaded package to a for-
mat that is understood by the operating system. The utility “alien” can do this for us but it will leave a pre-
fix string prepended to the installation target directories. If you run the alien conversion and install com-
mand, the Hercules package will be installed to “/_prefix/..".

In order to fix this, we need to adjust the RPM package before building the Debian install package from it.

First, we need check the downloaded RPM package to check the supplied version and release. To do
this, we use the “rpm” command:

rpm -qip <rpm-package>
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This command lists information about the RPM package.

M S hercules@ub11x64m00: ~/Downloads

File Edit View Search Terminal Help

herculesMUhlle4mﬂﬂ ~/Downloads$ rpm -qip hercules-3.87-1.x86 64.rpm
Name : hercules Relocations: prPfl&
Version : 3.87 Vendor: (none)
Release i1 Build Date: Tue 89 Mar 20810 11:07:47
PM CET

Install Date: (not installed) Build Host: yakko-vpc.conmicro.com
Group : Applications/Emulators Source RPM: hercules-3.87-1.src.rpm
S5ize : 7049805 License: Q Public License
Signature : (none)

Packager : Jay Maynard <jmaynard@conmicro.com=

URL : http://www.hercules-390.0rg

Summary : Hercules 5/370, ESA/390, and z/Architecure emulator

Description :

Hercules is an emulator for the IBM System/370, ESA/390, and z/Architecture
series of mainframe computers. It is capable of running any IBM operating
system and applications that a real system will run, as long as the hardware
needed is emulated. Hercules can emulate FBA and CKD DASD, tape, printer,

card reader, card punch, channel-to-channel adapter, LCS Ethernet,
printer-keyboard, 2783 and 3785 communications controller, 3270 terminal,

and 3287 printer devices.

Hercules information can be found on the web at
%={URL} .
hercules@ubllx64m8e:~/Downloads$

Figure 115: List RPM Package Information

Now we need to unpack the RPM package so that we can prepare it for the Debian based system. To do
this, we use the “alien” command:

alien —s <rpm-package>

This command unpacks the RPM package into an output directory structure (much like unzip). Change to
the unpacked directory and rename the “debian” directory to “DEBIAN".

Next edit the “conffiles” file in the DEBIAN directory and replace any “_prefix” string at the beginning of a
line with the desired target directory. In this case we will be using the root as our target so we simply re-
move the “_prefix” strings.

To reflect the changes made in the previous step, move the directory structure and accompanying files
under the “_prefix” directory to the target directory structure based on the current directory. As our target
directory structure is based on the root directory, we simply move all the files from the “_prefix” directory
to the current directory. Once the files have been moved, you can remove the “_prefix” directory.
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Next edit the “control” file in the DEBIAN directory and add the target version remove the dependencies
(they have symbolics which will not be processed correctly).

Now go back to the original directory (back one level) and use the “dpkg” command to build the new
Debian installation package:

dpkg —b <rpm-dir> <deb-pkg>

This command will pack the files from the RPM directory structure into the new Debian format installation
package. Assuming all this has gone successfully, we should now have a Debian package ready to
install.

@@ hercules@ub11x64m00: ~/Downloads

File Edit View Search Terminal Help
hercules@ubllx64mo@:~/Downloads$ alien -s hercules-3.87-1.x86 64.rpm
Warning: alien is not running as root!

Warning: Ownerships of files in the generated packages will probably be wrong.
Directory hercules-3.87 prepared.

hercules@ubllx64m80:~/Downloads$ cd hercules-3.87

hercules@ubllx64mee :~/Downloads /hercules-3.87% 1ls -1

total 8

drwxr-xr-x 2 hercules hercgrp 4896 2011-12-30 23:29 debian

drwxr-xr-x 4 hercules hﬁrcurp 4u96 zull 12-38 23:29 prefix
hercules@ubllx64m@d:~/Do ; ol 3.87% mv debian DEBIAN
hercules@ubllx64mdd:~/Do ; G .07% vi DEBIAN/conffiles

hercules@ubllx64m8o:~/Do
hercules@ubllx64m@e:~/Do
total 12
drwxr-xr-x 2 hercules hercgrp 4096 2011-12-30 23:30 DEBIAN
¥ 3 hercules hercgrp 4096 2011-12-30 23:29 etc

xr-x 5 hercules hercgrp 4896 2011-12-30 23:29 usr
herculea@uhllxﬁ4muu.—fDnunlnnd fhercules-3.87% vi DEBIAN/control
hercules@ubllx64m8o: ~, es5-3 .
hercules@uhllxﬁdmuu:--.--’Duunlund=c dpkg -b hﬁrculﬁs 3.07 hercules-3.67-1.x86 64.de .
b

3.07% rmdir prefix
3.07% s -1

'.!l

hercules@ubllx64mee: ~/Downloads /hercy 3.07% mv _prefix/* .
o -
=

Figure 116: RPM Package Conversion

In order to simplify the conversion of the RPM to the Debian format package, cut and paste the following
into a script file and run it from the directory where the downloaded RPM package file is stored.

#1/bin/sh

pkg=""${1:-missing_rpm_package}"
echo '
rpm -qip ${pkg} 2> /dev/null || (echo >&2 "'rpm failed for package: ${pkg}';exit 1)
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echo ' '
ver=$(rpm -qip ${pkg} | grep -e "~Version" | tr -s * " | cut -d * " -f 3)

rel=$(rpm -qip ${pkg} | grep -e ""Release” | tr -s " " | cut -d * " -f 3)

retline=$(alien -s "${pkg}" 2> /dev/null || (echo >&2 "alien failed for package: ${pkg}";exit 1))
dir=$(echo "${retline}" | cut -d = * -f 2)

cd ${dir} || (echo >&2 "Unable to locate output directory: ${dir}";exit 2)

mv debian DEBIAN

cat DEBIAN/conffiles | sed "s/™ prefix//" > DEBIAN/conffilet || (echo >&2 "Unable to update
conffiles in DEBIAN subdir';exit 3) && mv DEBIAN/conffilet DEBIAN/conffiles

mv _prefix/* .
rmdir _prefix/

cat DEBIAN/control | awk -v VERSION=""${ver}.${rel}" "{ if ( NR < 8 && $0 == """ ) print
"Version:", VERSION; else if ( substr($0,1,8) == "Depends:" ) print "Depends:";

else print $0 }* > DEBIAN/controlt || (echo >&2 "Unable to update control in DEBIAN
subdir';exit 3) && mv DEBIAN/controlt DEBIAN/control

cd ..
dpkg -b ${dir} $(echo "${pkg}" | sed "s/™\(-*\)\..*$/\1.deb/")

Figure 117: RPM Conversion Script

19.6 Verifying the Hercules Installation

To verify the Hercules binaries installation following either the Software Management or RPM Installation
methods, open a telnet window and run the following command to show the Hercules version:

hercules 2>&1 | grep Version

The command, like all Linux commands, is case sensitive. It starts the Hercules program and combines
the two resulting output streams together (“2>&1") before piping that through a filter (“grep”) searching
for the text string “Version”.

hercules@ub11x64m00: ~

File Edit View Search Terminal Help
hercules@ubllx64m@d:~$% hercules 2>&1 | grep Version

Hercules 3.87
hercules@ubllx64moo:~%

Figure 118: Verify Hercules Version

Next display the man pages with the following command:

man Hercules
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This displays the “man” page that is installed as part of the binary package. Use “q” to exit this display.
The next figure shows an extract of the Hercules man pages.

If both of these commands return the expected output, then the installation was successful.

A S hercules@ub11x64mo00: ~

File Edit View Search Terminal Help
HERCULES(1) HERCULES(1)

hercules — System/378, ESA/398 and z/Architecture Emulator

This manual page documents briefly the program.

This manual page was written for the distribution
because the original program does not have a manual page. Instead, it
has documentation in HTML format; see below.

is an open source software implementation of the mainframe
System/378 and ESA/390 architectures, in addition to the new 64-bit
Z/Architecure. Hercules runs under Linux, Windows 98, Windows NT, and
Windows 2008,

Manual page hercules(1l) line 1

Figure 119: Verify Hercules “man” pages

19.7 Completing the Hercules installation

Once the Hercules binaries have been installed and verified, the following additional tasks should be
completed before starting to configure your new Hercules environment.

19.7.1 Configuring the Network Interface

In order to support IP routing to a Hercules guest system, a network tunnel is created using the native
Linux “tun<n>" device. This device simulates a network layer 3 device and routes IP packets between the
Linux operating system and Hercules.

The tunneling device is not active (as a configurable device object) until it is opened by Hercules. The de-
finition of a 3988 CTC device in the Hercules configuration file will cause Hercules to call a special pro-
gram specifically to start and configure the “tun<n>" device.

This program is called “hercifc” and is installed as part of the Hercules binaries. As we are not running
Hercules with root authority and this network device program will require to issue system calls, we need
to run some additional commands to allow it to work correctly.
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Command Description

whereis hercifc Display the location of the hercifc program. This “whereis”
command is a Linux program that searches in well-known
locations for programs or source files.

cd /usr/bin Change to the directory containing the “hercifc” program
Is -1 hercifc List the current attributes of the hercifc program.
sudo chown root:hercgrp hercifc Use “sudo” to change the ownership of the “hercifc”

program to “root” with a group of “hercgrp”.

sudo chmod 4750 hercifc Use “sudo” to change the attributes of the “hercifc”
program to be setuid to the owner (root) and executable
only by root and the group (hercgrp).

Table 24: Configuring the Network Interface

A E hercules@ub11x64m00: fusr/bin

File Edit View Search Terminal Help
hercules@ubllx64m@o:~% whereis hercifc

hercifc: fusr/bin/hercifc /usr/share/man/manl/hercifc.l.gz
hercules@ubllx64méd:~% cd fusr/bin

hercules@ubllx64m@0: /usr/bin% 1s -1 hercifc

-rwxr-xr-x 1 root root 108456 2818-85-13 81:23 hercifc
hercules@ubllx64m@0: /usr/bin$ sudo chown root:hercgrp hercifc
[sudo] password for hercules:

hercules@ubllx64m@0: /usr/bin$ 1s -1 hercifc

-rwxr-xr-x 1 root hercgrp 10456 201@-05-13 81:23 hercifc
hercules@ubllx64m@6: /usr/bin$ sudo chmod 4758 hercifc
hercules@ubllx64m@6: /usr/bin$ 1s -1 hercifc

-rwsr-x--- 1 root hercgrp 168456 2010-85-13 81:23 hercifc
hercules@ubllx64m88: /usr/bin%

Figure 120: Configuring the Network Interface

The result of these commands is to allow the “hercifc” program to execute with root authority (that is what
the chmod command above does) but restrict the execution of the program only to the file owner (user
“root”) and any user connected to the “hercgrp” group.

This will allow the tunnelling device to open and configure correctly when initiated by user “hercules” but
reduce the security exposure of having a program setuid-to-root to the minimum.
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19.7.2 Installing a 3270 Terminal Client

If you don’t have your own 3270 Terminal Client, use the procedure detailed in “Software Management”
on page 156 to install the x3270 Terminal Client included in almost all Linux distributions.

Synaptic Package Manager

File Edit Package Settings Help

@ G v & Quick filter Q cenrch
Reload Mark All Upgrades  Apply Properties Xx3270
All S Package Installed Version | Latest Version Description
Amateur Radio (universe) ¥ 3.3.10ga4-2 X11 program for telnet sessions to IBM mainframes
Communication I xFonts-x3270-misc 3.3.10ga4-2 Font files For the x3270(1) IBM 3270 emulator
Communication (multivers| [0 ¢3270 3.3.10ga4-2 Curses program for telnet sessions to IBM mainfram

Communication (universe)
Cross PlatForm
Cross Platform (multiverse - 41 program For telnet sessions to IBM mainframes

3

Get Screenshot | | Get Changelog

[ Sections |

%3270 opens a telnet connection to an IBM mainframe hostinan X11
Stalus | window. It can also connect to an IBM AS/400 as a 5250 terminal
using the AS/400's 3270 emulation. The window created by x3270 can

Origin
use its own Font for displaying characters, so itis a Fairly
Custom Filters || accurate representation of an IBM 3278 or 3279.
Search Results | =

3 packages listed, 1452 installed, 0 broken. 3 to install/upgrade, 0 to remove; 2195 kB will be used

Figure 121: Installing a 3270 Terminal Client
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20. Customization Steps

After the actual installation is complete there are some additional customization steps, some of which are
required and some optional, these include:

e Creating the Hercules Configuration File

e Creating the Hercules Startup Script File
e Creating the Hercules Run-Command File
e Creating a Hercules desktop Launcher

e Using the “screen” command to virtualize the Hercules console

These manual customization steps are explained in detail over the following sections.

20.1 Directory Locations

Before we create the runtime files to execute our Hercules emulator, it is probably useful to identify what
files we are going to create and where they should be created.

Up to this point in the process, we have created the Hercules binaries in locations either controlled by the
software package management facility or by specifying a target directory.

Now we are going to create some script and configuration files and we need to identify where we need to
create them. Additionally, we will need to identify a location for our target operating system, for example
MVS 3.8.

\usr
\bin Hercules binaries are stored here after a Package Manager installation.
\lib
\hercules Hercules shared object (or linked library) files.
\local System defined location for local modifications.
\bin Location for local scripts (e.g. start-up script).
\hercules Completely separate directory for the Hercules guest operating system.
\mvs Location for Hercules configuration file and run-command script file.
\dasd Location for operating system disk files.
\tape Location for operating system tape files.
\printer Location for operating system printer files.
\log Location for Hercules log files.

Figure 122: Linux Directory Structure Example
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20.2 The Hercules Configuration File

When starting the Hercules Emulator from either a telnet shell or via a launcher, you must specify the
name of a configuration file as a parameter:

hercules —f filename ...

where filename is the name of the configuration file. The default filename if none is specified during the
start-up is ‘hercules.cnf’. The name of the default configuration file may be overridden via the environment
variable HERCULES_CNF.

The configuration file is an ASCII text file that is used to describe the processor definition, the device lay-
out and any runtime parameters. Details of the format and acceptable directives that can be made within
the file are found in the Hercules “User Reference Guide”.

Using the directory structure example outlined in “Directory Locations” on pagel76, we would create this
file in:

/hercules/mvs/

20.3 The Hercules Start-up Script File

Although the Hercules Emulator can be started manually from a shell, it is often easier to establish a
script file to do this. The script file can then be executed by running it from the shell or creating a launcher
to start it from the desktop. We shall use the name “hercules.sh” for our start-up script.

Using the directory structure example outlined in “Directory Locations” on page 176, we would create this
file in:

/usr/local/bin/

20.3.1 Create the Hercules Start-up Script File

The following figure shows an example of a Hercules start-up script file using the native Hercules con-
sole. You should use one of the installed editors (or “vi” if you are feeling adventurous):

#1/bin/sh

#export PATH=/usr/local/hercules/bin:${PATH}
#export LIBPATH=/usr/local/hercules/1ib:${LIBPATH}
cd /hercules/mvs

hercules —F mvs.cnf

Figure 123: Hercules Startup Script File

This example script file contains only two commands:

e The first two commands have been commented out but can be activated if the binaries have been
installed into a non-standard location.
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e The next command changes the current directory to the location where the configuration and run-
command files can be found (see “Directory Locations” on page 176)

e The last command runs Hercules with a specified configuration file.

To create this file using “vi”, try the following in a telnet shell:

Command, Input Description
cd /usr/local/bin Change to the correct directory.
sudo vi hercules.sh Use “vi” to edit the new file. Use “sudo”

because we probably don’t have the
authority otherwise.

i Enter ,insert* mode.
#1/bin/sh Type line and <enter>.
#export PATH=/usr/local/hercules/bin:${PATH} Type line and <enter>.

#export LIBPATH=/usr/local/hercules/lib:${LIBPATH} Type line and <enter>.

cd /hercules/mvs Type line and <enter>.

hercules —f mvs.cnf Type line and <enter>.

<esc>:wq Hit the escape key (which will put you in
command mode) and type :wq to write the
file and quit.

Table 25: Create Hercules Start-up Script File

20.3.2 Making the Hercules Startup Script executable

Now we have created our start-up script file, we need to make it executable. This is necessary as Linux
can executable a file only when it is marked as executable. This is a security feature to try to reduce the
chance of creating a dangerous command file by mistake.

If you use a standard umask, the file will have been created with attributes of “644”, which means that you
cannot execute it.

Don't worry too much about what this is if you don’t know. You can type “umask” into a shell to see what
the current setting is. Using our recommended security environment, we are going to issue two
commands:

First we change the ownership of the file to the Hercules userid and its group:

sudo chown hercules:hercgrp hercules.sh
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Now we change the attributes to make it executable:

sudo chmod u+x,g+x hercules.sh

You can also set the attributes directly using the command:

chmod 754 hercules.sh

20.4 The Hercules Run-Commands File

Hercules also provides the ability to automatically execute Hercules panel commands after start-up via
the 'run-commands' file. If the run-commands file exists when Hercules starts, each line contained in the
file is read and interpreted as panel command. We shall use the name “hercules.rc” for our run-
commands script.

Using the directory structure example outlined in “Directory Locations” on page 176, we would create this
file in:
/hercules/mvs/

20.4.1 Create the Hercules Run-Commands File

In the following example file, an x3270 command is run to start a session for the console and then all the
currently valid Hercules panel commands are displayed and MAXRATES is reset. Finally a couple of
further x3270 sessions for consoles and TSO terminals are started.

sh x3270 —model 3278-3 —once 127.0.0.1:3270 &

?

maxrates

pause 1

sh x3270 —model 3279-4 —once —color 127.0.0.1:3270 &
pause 1

sh x3270 —model 3279-4 —once —color 127.0.0.1:3270 &

Figure 124: Hercules Run-Commands File

Creative use of the run-commands file can completely automate Hercules start-up and initiate the IPL of
the mainframe operating system. For details about the usage of the run-commands file see the Hercules
“User Reference Guide".
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21. Optional Customization

There are a few additional (optional) customization steps that can simplify the daily work with the Hercu-
les Emulator. These steps are:

e Creating a Hercules Desktop Launcher

e Using the Screen Command

21.1 Creating a Hercules Desktop Launcher

Although the Hercules Emulator can be started manually from a telnet shell, it is often easier to create a
desktop launcher to do this. The creation of the launcher can vary from Linux variant to variant, but will be
similar to the following process for our reference Ubuntu system.

Right-click on the desktop and then click on the “Create Launcher ...”

Creake Document

Organize Desktop by Name
+ Keep Aligned

Change Desktop Background

Figure 125: Create Launcher

In the following window, enter the required information:

e Inthe “Type” drop-down list, select “Application in Terminal”.
e Enter a name for the launcher.

e Enter the Hercules start-up script that you created earlier. In our example, this would be:
/usr/local/bin/hercules.sh

e Enter an optional comment.

You can also select a different icon if you wish.
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@ Create Launcher

_______ Type: |ApplicationinTerminal =
Mame: |Hercules MV5/370

Command: r/local/bin/hercules.sh| |Browse...

Comment: |Start MVS/370) :|

Help Cancel || OK |

Figure 126: Create Desktop Launcher Properties

21.2 Running Hercules via Desktop Launcher

Once these command and configuration files have been created, clicking on the launcher will start the
Hercules program and the required 3270 sessions:
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Figure 127: Running the Desktop Launcher

Hercules Emulator V4.00 - Installation Guide Page 181



21.3 Using the Screen Command

A useful extension to the already described methods of running the Hercules command is to augment the
chosen method with the Linux “screen” command.

The screen command is a full-screen window manager that builds a virtual terminal providing VT100
emulation and allowing it to be shared between multiple processes.

The advantage of using this facility is that the Hercules console can be created in a “screen” virtual ter-
minal and then moved from one client to another, even to a different host. Of course, only the Hercules
console is moved with the virtual screen. The Hercules process itself remains running where it was star-
ted.

To use the “screen” command, open a shell window and type the following command:

screen —d —r -S Hercules —t “Hercules MVS/370”

This command will create a virtual terminal and wait for input to the new window:

MO hercules@ub11x64mo00: ~

File Edit View Search Terminal Help
hercules@ubllx64m@e:~% screen -list
No Sockets found in /var/run/screen/S-hercules,

hercules@ubllx64m@e:~% screen -d -R -5 Hercules -t "Hercules HUSIB?G“.

Figure 128: Screen Command

The first command shown in the figure displays the active virtual screens. Currently there are no screens.
Then enter the command shown above to build a new virtual screen with the given name and title.

Once the new virtual screen opens, you can list the available virtual screens which should now include
the newly define one active in our shell.

A S hercules@ub11x64m00: ~
File Edit View Search Terminal Help
hercules@ubllx64mee:~% screen -list
There is a screen on:
1548.Hercules (12/23/2011 05:24:15 PM) (Attached)
1 Socket in /var/run/screen/S-hercules,

hercules@ubllx64maa:~3

Figure 129: List Available Screens

From this virtual screen, you can start the Hercules process. Once started, you can detach this screen
using the following commands:
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“Alt-a d” from within the virtual screen or with the following command from another process:

screen —d Hercules
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22. Installing the Hercules Studio GUI

The Hercules Studio provides a graphical user interface under Linux to the Hercules Emulator itself. Her-
cules itself has only a semi-graphical user interface, the Hercules Studio gives a full graphical user inter-
face.

The Hercules Studio is the Linux counterpart to the Hercules Windows GUI described in the previous
sections. If you are already familiar with the Hercules Windows GUI then you will have no problems wor-
king with the Hercules Studio.

Hercules Studio is written and maintained by Jacob Dekel. The Hercules Studio GUI can be downloaded
from www.jacobdekel.com/hercstudio.

The Hercules Studio GUI can be treated much like the Hercules binaries themselves. It can be installed
using the Software Management package or built from the source tarball that has been made available on
the same web site.

There are both 32-bit and 64-bit versions of the binaries package available and they can be installed by
clicking on the appropriate link. There is also each version available in RPM format (RedHat, CentOS,
Fedora, SUSE, OpenSUSE, ...) and DEB format (Debian, Ubuntu, Linux Mint, ...).

For our reference Ubuntu 64-bit system, we click on the “Hercules Studio 1.3.0 in Deb 64-bit format” link.

P

Hercules Studio - Mozilla Firefox

File Edit View History Bookmarks Tools Help

|1 Hercules Studio

L L jacobdekel.com <] g q @

Hercules Studio - a Hercules gui for Linux

Hercules Studio is a GUI front-end to the Hercules mainframe
Emulator on Linux and Mac.

To use Hercules Studio the hercules emulator must have previously
been instaled. Hercules must be built with GUI support.

To download Hercules Studio use one of the links bellow.
You might also want to browse through this short guide.

To discuss Hercules Studio, ask for support, or make enhancement
request, please use the Hercules Studio discussion group at
htip:/tech.groups.yahoo.comigroup/hercstudio/

Installing Hercules Studio

In some distributions Hercules Studio can be obtained using the distribution’s package
management system. Distributions that already include Hercules Studio are:

* Redhat Enterprise Linux and Fedora (see this guide)

» Slackware 13 see here: http://www.nielshorn.net/slackware/slack pkg.php
« Other distributions - see bellow

If your distribution does not yet provide Hercules Studio package you can download the
appropriate package from one of the following links:

Figure 130: Hercules Studio WebSite
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22.1 Installation Steps

Clicking on the package link should start the Software Management facility which will initiate the instal-

lation of the package.

Opening hercstudio_1.3.0-1_amdé4.deb

You have chosen to open
ki hercstudio_1.3.0-1_amdé4.deb

whichis a: Debian package
from: http://www.jacobdekel.com

What should Firefox do with this File?

@ Openwith| | Ubuntu Software Center (default) -

Save File

Do this automatically For files like this from now on.

| Cancel || OK

Figure 131: Initiate Hercules Studio Installation

Clicking “OK” will start the Software Management installation process. Clicking “Install” will download the

selected package and complete the installation:
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Ubuntu Software Center

File Edit View Help
A @ Get Software '

|~ 4 | Get Software > HercstudioJ

@ Provided by Ubuntu
@ Canonical Partners

ﬂ For Purchase M He rCStUdiO

!

| A GUI For the Hercules System,/370, ESA/390, and z/
g ! Installed Software _‘ Architecture emulator
@ History

Only install this Ffile if you trust the origin. Install

This package provides a
Front-end gui For
running the Hercules
mainframe emulator.

It does not depend on
the Hercules package,
butis of course useles
without Hercules
installed on the
machine.

Website

Figure 132: Hercules Studio Installation

22.2 Running the Hercules Studio GUI

The Hercules Studio GUI can be run from the telnet shell just like the Hercules binaries themselves, but
as we have created a start-up script to trigger the Hercules emulator, we can equally trigger the Hercules
Studio GUI instead.

To do this, use your favourite text editor to edit the start-up script you created in “Create the Hercules
Start-up Script File” and change the line that starts Hercules from:

hercules —F mvs.cnf

to the following:
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HerculesStudio —F mvs.cnf

The next figure shows the running Hercules Studio. A detailed description about working with the Hercu-
les Studio can be found in the “Operations and Utilities Guide”.

/media/Hercules/Conf/RHEL6.0-ctc.conf — Hercules Studio

Edit

asd-eckd 0.0.0180:

0: dasdal dasda2
DASD 0

. 5iB! inherit
p' 1.97 GiB! inherit
em with ordered data mode

sabled at runtime
1404 audi 3

Figure 133: Running the Hercules Studio
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Part IV: Mac OS X Installation
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23. Software Prerequisites

23.1 Operating System

Hercules is an open source software implementation of the System/370, ESA/390 and z/Architecture
hardware. Hercules itself is not an operating system nor does it emulate a mainframe operating system.
The Hercules Emulator runs under Linux on several hardware platforms including the Intel Pentium PC,
under various flavours of Microsoft Windows and under Apple Mac OS X. From the point of view of the
underlying operating system the Hercules Emulator is just an application program.

Part IV of this guide focuses solely on the installation of Hercules under Apple Mac OS X. Details of other
host operating systems are covered in Part Il (Windows) and Part 11l (Linux) in this book. The installation
of any hosted operating system and software utilities is beyond the scope of this book.

23.1.1 Mac OS X Versions

The Hercules Emulator runs under Mac OS X since Mac OS X 10.2 (Jaguar), native support became
available with Hercules Release 2.17. With Mac OS X 10.3 (Panther) a Tun/Tap driver became available.
Starting with Mac OS X 10.4 (Tiger) and Hercules Release 3.03, Mac OS X became a suitable platform
for the Hercules Emulator too.

The Hercules Emulator supports PPC and Intel Macs with 32-Bit and 64-Bit CPUs. Be aware that there is
a performance penalty when Hercules emulates a 64-bit architecture on a 32-bit processor. If you are se-
rious about running 64-bit guests you should probably use Hercules for a 64-bit processor.

Generally it is a good idea to have a current operating system running, maintained with the latest up-
dates. Have also a look at the Tun/Tap driver that is not part of the Mac OS X.

23.1.2 Stability

Hercules appears to Mac OS X as just another application program. Although it is possible to run other
applications simultaneously with Hercules, this is not recommended.

While the Hercules Emulator is extremely stable, it is impossible to guarantee that other applications will
not degrade the Hercules performance. The less software you have running on your Mac, the more stable
your emulated mainframe will be running. Prevent any heavy workload changes. Hercules will get no pro-
blems indeed, but the guest system will however.

23.1.3 System Slow Down

In typical use cases Hercules has a little to no impact on the Mac OS X system overall performance. The
impact on performance will mainly depend on the amount of applications and guest systems running at
the same time, and how much RAM is available on your Mac OS X system.

23.1.4 Installed Software on a Hercules System

It is recommended to have only a minimum of software installed on a Hercules host machine. Installation
disk images are available for Mac OS X 10.4 (Tiger), 10.5 (Leopard) and 10.6 (Snow Leopard).

Additional to the software for the Hercules Emulator presented in this guide, it is recommended to have
the following software installed:
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e Mac OS X 10.4 or later maintained with the latest updates.
e Tun/Tap driver (this is not a part of Mac OS X).
e TN3270 terminal emulation (a Telnet terminal emulation is available with Mac OS X).

e Hercules Studio GUI (optional).

In general though the less software is installed and running, the better the emulated mainframe will run.

23.2 Runtime Environments

This chapter describes special runtime environments that act as a base for running the Hercules Emula-
tor. Under Mac OS X the BSD subsystem package is used.

23.2.1 BSD Environment

Before using Mac OS X as a Hercules system, you should make sure that the BSD subsystem is instal-
led. On OS X 10.4 (Tiger), this option is installed by default, but on previous versions it was not. You can
check for this by looking for the BSD package receipt (BSD.pkg, in “/Library/Receipts”). If this receipt is
not present on your system, you must reinstall Mac OS X. When you do this, you must customise the
installation by checking the BSD Subsystem check-box.

If you have already installed software updates, you cannot simply go back and reinstall over the existing
system because of the potential for version conflicts with the software updates. If the BSD subsystem
package is not installed, you will have to do an "archive and install" installation and then reinstall the soft-
ware updates.

The Mac OS X Developer Tools package (XCode Tools Package) provides additional tools that you will
need to install to complete your development environment. These are not part of the default installation.
They contain some of the most important tools, such as the compiler (gcc) and debugger (gdb) in the
Unix development component package. This package is provided for compatibility with shell scripts and
makefiles that require access to the Developer Tools. Starting with Mac OS X 10.7 (Lion) the Command
Line Tools package enables Unix style development. The Developer Tools are essential for you only to
build Hercules by yourself.

The terminal application is located in the Utilities folder (which is within the Applications folder at the root
level of your hard drive).

Once you have a terminal window open, you can take advantage of a basic selection of common tools
and lots of Hercules line command tools, assuming that Hercules was installed.

With the BSD subsystem package installed, a look through “/bin” and “/usr/bin” should reveal a familiar
environment for BSD and Unix user. The Hercules command line tools are installed through
“/usr/local/bin”.

23.2.2 Runtime Security

The Hercules Emulator can run under a root user (any user with a UID of 0), but it is recommended to run
it under its own user. To do this you have to create a new user under which to run the Hercules Emulator.
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23.2.3 Firewall

The Hercules Emulator acts as server application, you must allow incoming connections in the Mac OS X
firewall for the Hercules Emulator. The best time to do this is the first time you start Hercules. The Mac
OS X firewall requests you to authorise the access for the Hercules Emulator.

Note: On Mac OS X 10.4 (Tiger), open the TCP ports 3270, 3505, 3990 and 8081 (depending on your
ports set in the Hercules configuration file) in the firewall of your Mac. On Mac OS X 10.5 (Leopard) and
above, you'll just have to click on "Always Allow" the first time you start the Hercules Emulator if the fire-
wall is set.

By default the Hercules Emulator use TCP Port 3270 for terminal access and 8081 for the internal HTTP
server.

23.2.4 Time Machine

If you use Time Machine, exclude the Hercules guest DASDs from the backup. Any change to a guest
DASD file results in the entire file being backed up. When you have a guest with 20 GB DASD files
space, having Time Machine back it up every hour, you can fill a hard disk very quickly.

Exclude all guest DASD files from Time Machine to prevent problems with your guest and to save space
on your backup media, you should not back up guest DASD files with Time Machine when the guest sys-
tem is running. But in general backup your data, backups are one area where paranoia is prudent!

There are many ways to do a backup, depending on how much data you have, how often it changes and
how valuable it is for you.

23.2.5 Endianness

If you move a Hercules guest system from a PPC to an Intel Mac, the CCKD DASD files are converted
once at the Hercules start-up:

HHCO004141 0:0148 CKD file dasd/mvsres.148: cyls 560 heads 30 tracks 16800 trklen 19456
HHCO03571 0:0148 CCKD file "dasd/mvsres.148": converting to "little-endian”

If you move the CCKD DASD files back to a PPC Mac again then you will see the following messages:

HHC004141 0:0148 CKD file dasd/mvsres.148: cyls 560 heads 30 tracks 16800 trklen 19456
HHCO03571 0:0148 CCKD file "dasd/mvsres.148": converting to "big-endian*®

This is normal behavior all the time you switch between processor architectures that use the little-endian
format (the Intel format), like Intel x86 and x86-64, and processor architectures that use the big-endian
format (the Motorola format or network order format), like Motorola PPC and 680x0 or IBM PPC and
POWER.

The mainframe System/360 and its successors such as System/370, ESA/390 and z/Architecture hard-
ware use the big-endian format too.

Note: See Hercules utility “CCKDSWAP” for more information.

23.3 Hercules Emulator
The Hercules Emulator consists of the following mandatory and optional components.

e Hercules Emulator package.
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e Tun/Tap driver package.

e 3270 client application.

e Hercules Studio GUI (optional).

23.3.1 Hercules

The Hercules executables are the heart of the emulator and a mandatory component. This is the software
implementation of the System/370, ESA/390 and z/Architecture mainframe hardware and processor ma-
chine code instruction set.

Hercules runs as a shell program and comes with a semi-graphical display in a shell terminal (the Hercu-
les Hardware Console - HMC) consisting of two screens, switched between using the Esc key. When the
Hercules HTTP server is running, Hercules can also be operated via a web browser.

The following figure shows the initial display in the Hercules Console Window.

@ N0

Terminal — hercules — 80x24

HHCDABZBI
HHCDABZBI
HHCDABZBT
HHCDABZBT
HHCDABZBI
HHCDABZBI
HHCDABZBI
HHCDABZBI
HHCDABZBT
HHCDABZBT
HHCDABZBI
HHCDABZBI
HHCDABZBI
HHCDABZBI
HHCDABZBT
HHCCPBB2I
HHCCPB@3I
HHCPMB@1I
HHCTTRa1wW
HHCTTRe2I
HHCADBB1T

dasd/work@al.
dasd/work@2.
dasd/work@3,
dasd/mvscat.
dasd/pubBia,
dasd/mvsdlb.
dasd/pubBidz.
dasd/cbht@en.
dasd/cbt@il.
dasd/cbtoiz.
dasd/cbtcat.
dasd/src@in,
dasd/srcl@l.
dasd/srcli2.
dasd/srccat.
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198
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248
248
288
348
341
342
343
348
349
3da
34b

cy ls=959 heads=12 tracks=1158B8 trklen=35848
cyls=885 heads=15 tracks=13275 trklen=4761l6
cyls=1113 heads=15 tracks=166095 trklen=5B6832
cyls=1113 heads=15 tracks=166095 trklen=5B6832
cyls=555 heads=30 tracks=16658 trklen=19456
cyls=560 heads=30 tracks=1680808 trklen=1945&
cyls=1778 heads=15 tracks=26550 trklen=4761l6

cy Ls=555
cyLs=555
cyLs=555
cyLs=555
cyls=555
cy Ls=555
cy Ls=555
cyLs=555

CPUBRRE thread started:
CPUBBEE architecture mode 57370

Control panel thread started:
Timer thread set priority —-28 falled:
Timer thread started:

heads=38@
heads=38
heads=38
heads=38
heads=38
heads=38@
heads=38@
heads=38

tid=182568000,

tid=182663088,

tid=

tracks=1665@
tracks=16650
tracks=16650
tracks=16658
tracks=16658
tracks=1665@
tracks=16650 trklen=19456

tracks=16650 trklen=19456

pid=35311, pricrity=15

trklen=19456
trklen=1%456
trklen=1%456
trklen=1%456
trklen=1%456
trklen=19456

JFFF7R557CCH, pid=35311
Permission denled

pid=35311, pricrity=15

Hercules Automatic Operator thread started;
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Command ==>

188 PSW

pri=le, p
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Figure 134: Hercules Console Window

The next figure shows the Hercules device and status display accessed with the Esc key.
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® MM Terminal — hercules — B0x24

Hercules CPUGBGO: % Peripherals
l Type Assignment

BaF
BE1a
B1ec
L5
L5
L6

BE.136

rkds. 148

Figure 135: Hercules Device and Status Display

The following figure shows the Hercules web browser interface that can be accessed when the Hercules
HTTP server is configured and running. This is the only graphical user interface beneath the Hercules
Studio GUI for Hercules on Mac OS X today, but it is very useful to get access to the Hercules console.
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eno Hercules

[ «]» | [+ |@nip://127.0.0.1:8081/ ¢ (@~ Google )

Apple Yahoo! Google Maps YouTube Wikipedia News (10)¥ Popularv

e [

== @OO0::::5=

Hercules System Log

Tasks

HHCDAO20I dasd/mvscat.191 cyls=1113 heads=15 tracks=16695 trklen=56832
Sysiem Log HHCDAOZ20I dasd/pub000.240 cyls=555 heads=30 tracks=16650 trklen=19456
TPL. HHCDAO020I dasd/mvsdlb.248 cyls=560 heads=30 tracks=16800 trklen=19456

*
|
|
|
|
|
|
|
|
|
|
|| HHCDA020I dasd/pub002.280 cyls=1770 heads=15 tracks=26550 trklen=47616
|| HHCDRO020I dasd/cbt000.340 cyls=555 heads=30 tracks=16650 trklen=19456
. || HHCDRO20T dasd/cbt001.341 cyls=555 heads=30 tracks=16650 trklen=19456
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|
|
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|
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|
|
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|
|
|
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Storage HHCDAO020I dasd/src001.349 cyls=555 heads=30 tracks=16650 trklen=19456
.4L HHCDAO020I dasd/src002.34a cyls=555 heads=30 tracks=16650 trklen=19456
w HHCDAOZ20I dasd/srccat.34b cyls=555 heads=30 tracks=16650 trklen=19456
Devices HHCCPOO02T CPUOODD thread started: tid=102560000, pid=35311, priority=15

Version Info HHCCEO03I CPU0000 architecture mode S/370
HHCFNOO1I Control panel thread started: tid=7FFF705537CC0, pid=35311

HHCTTO01W Timer thread set priority -20 failed: Permission denied

Configuration HHCTTO002I Timer thread started: tid=102663000, pid=35311, priority=15
HHCAQOOLI Hercules Automatic Operator thread started;
tid=10296C000, pri=16, pid=35311
CPU HHCTEQO9I Client 127.0.0.1 connected to 3270 device 0:0010
HHCTEQOQ9I Client 127.0.0.1 connected to 3270 device 0:00C0
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Command: (Send )
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PSW (Auto Refresh ) Refresh Interval: s

R
|
|
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v

Information + Only show last 22 lines (zero for all loglines)

Figure 136: Hercules Web Browser Interface

Optionally the Hercules Studio GUI is available. Hercules Studio GUI is not part of the Hercules Emulator
and it is necessary to build Hercules yourself to support this GUI.

23.3.2 Tun/Tap Driver

You need a tunnel driver to provide networking from your Hercules guest system. If you have not installed
it already, then install a Tun/Tap driver. Hercules can use this driver to provide networking functions to the
guest system running on the Hercules emulator.

The Tun/Tap driver from Mattias Nissler is shipped with the Hercules Emulation installation disk images.
The installation package (http://downloads.sourceforge.net/tuntaposx/tuntap _20111101.tar.gz) should
work with Mac OS X 10.6 (Snow Leopard) and above. Older versions of the Tun/Tap Driver and the
source code are available also (see http://sourceforge.net/projects/tuntaposx/files/). Have also a look at
the web site http://tuntaposx.sourceforge.net.

23.4 Additional required and optional software

Additional software to the components described above are also required for practical use of Hercules
(e.g. 3270 client) or makes common tasks easier (e.g. netcat, submit).
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23.4.1 3270 Client

You need a 3270 client to get access to guest systems like MVS 3.8 or VM 6.0 for System/370. For virtual
3270 consoles and 3270 terminals a 3270 client software application is required. The 3270 client can run
on the same machine as Hercules or on any other Mac OS X, iPhone, iPad, Linux or Windows system
with a TCP/IP connection to the system where Hercules is running.

One of the most common 3270 clients for Mac OS X is the Brown TN3270 terminal emulation. The 3270
client is written and maintained by Peter DiCamillo. Brown TN3270 terminal emulation is a freely available
3270 client and can be obtained from http://www.brown.edu/cis/tn3270/.

Mochasoft TN3270 for Mac OS X is a nice 3270 client for Mac OS X too, but not freely available. Cur-
rently available is a free 30-day trial and the single user license costs approximately 30 USD. Mochasoft
TN3270 is available for iPhone/iPad or Android, Blackberry and Windows Vista, Windows 7 or Windows 8
and some other platforms too. Mochasoft TN3270 can be downloaded from the following web site:
http://www.mochasoft.dk/tn3270macx.htm.

EMTec ZOC Terminal is a 3270 client for Mac OS X and Windows. Currently available is a free 30-day
trial and the single user license costs approximately 80 USD. EMTec ZOC Terminal can be downloaded
from web site http://www.emtec.com/zoc/index.html.

Suite 3270 is a nice and freely available 3270 client for BSD and Unix, therefore usable for Mac OS X too.
Build ¢3270, s3270 and pr3287 from the available source code and you get a stable 3270 client and a
3287 printer. The 3270 client and 3287 printer is maintained by Paul Mattes. Suite 3270 can be down-
loaded from web site http://sourceforge.net/projects/x3270/ or installed with the MacPorts or Homebrew
package management software.

Because the 3270 client is an independent piece of software there are no version requirements. You can
use any stable release of a 3270 client although it is recommended to always run with a current release.

Additional information can be found in the Hercules "General Information" manual, chapter "TN3270
Client".

23.4.2 Telnet Client

If you are interested in using Linux as a guest system a telnet client is required to get access to. A telnet
client and SSH client is part of Mac OS X. The Brown TN3270 terminal emulation acts as a telnet client
too.

23.4.3 Graphical User Interface

Hercules Studio GUI is an optional graphical user interface for the Hercules Emulator. Up to version 3.07
is was necessary to build Hercules by yourself to enable GUI support to use the Hercules Studio GUI.
Beginning with version 3.08 Hercules has enabled GUI support for all platforms by default. Hercules
Studio GUI is written and maintained by Jacob Dekel.

Have a look at web site http://www.jacobdekel.com/hercstudio. Additional information can be found in the
Hercules "General Information" manual, chapter "Hercules Studio".
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24. Installing the Hercules Emulator

24.1 Installation Preparation

Before we start to install the Hercules binaries and associated software, a word needs to be said about
security.

Although installing Hercules in a single-user Mac OS X system, this does not mean to remove the neces-
sity of defining a security environment for it and it is recommended that the security environment is estab-
lished in order to better show how Hercules relates to the host operating environment.

To create the security environment for Hercules, we will establish a new standard user account "hercules"
that will primarily be used for file ownership. The created user can also be used to run the Hercules pro-
cess.

A Accounts
[d|-][‘_~;howAII] Q
| New Account: | Standard 5 ]
{t ocal Ag
Admin Full Name: Hercules User
it
o Lutz Ma  Account name: hercules
' Standard
Cuest A ol
Sharing d Password: sssssess ?
Veriflpl': TIIIIY
Password hint:
(Recommended)
[ 1 Turn on FileVault protection
( Y
@ ( Cancel ) I': Create Account }
| Ms... )
‘@ Login Oprromns T =
+
D
™}  Click the lock to prevent further changes. ®

Figure 137: Add Hercules account

To reflect to the Hercules package installation file use "dseditgroup” to assign the Hercules user to the
"wheel" group as shown in the following command:
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$ sudo dseditgroup -o edit -a hercules -t user wheel

e NN Terminal — bash — 80x24

macdevi~ admin% id hercules B
wid=587(hercules) gid=2@8(staff) groups=2@8i(staff),482(com.apple.sharepoint.group.
1),61{localaccounts),12{everyone), 482 com.apple.sharepoint.group.2),484{com.appl
e.sharepoint.group.3)

macdev:~ admind sudo dseditgroup -o edit —-a hercules -t user wheel

Password:

macdevi~ admin$ id hercules

wid=587(hercules) gid=2@8(staff) groups=2@8i(staff),482(com.apple.sharepoint.group.
1),61({localaccounts),12{everyone),@(wheel),4@3{com.apple.sharepoint.group.2), 484
{com.apple.sharepoint.group.3)

macdev:~ adming [

NR =

Figure 138: Assign the wheel group

Read the chapter "Configuring the Network Interface" to get more information about the Hercules network
interface.

24.2 Installation methods

There are two ways to install Hercules on Mac OS X and your choice of method may depend on your
version of Mac OS X and your attitude to the Hercules software itself.

e Download and install the Hercules package from a disk image.

e Download the Hercules source code and build the binaries by yourself.

If such a plug-and-play approach to software installation does not suit you or you require greater flexibility
when installing software packages, the Hercules web site at http://www.hercules-390.eu contains packa-
ges for both binary and source code installation.

Both of the above techniques result in the currently released stable version of the Hercules binaries being
installed. This is normally the best practice, so either of these two techniques is normally recommended.

Some people however, need the latest software being developed by the Hercules engineers and more
up-to-date packages can also be implemented.
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24.3 Software installation
This is the easiest and the preferred way to install Hercules on Mac OS X.

Note: Unfortunately the available ready-to-run binaries are not available at this time. As of writing this
chapter the only way to install Hercules on Mac OS X is building Hercules from source as described in
chapter 24.4.1 “Building from Source”.

24.3.1 Downloading the Binaries

The ready-to-run binaries can be downloaded from web site http://www.hercules-390.eu. For Mac OS X
users there are currently three installation disk images available.

e Mac OS X 10.4 (Tiger) universal binary version, 32-bit Intel and PowerPC (file hercules-v.rr-
tiger.dmg).

e Mac OS X 10.5 (Leopard) universal binary version, 32- and 64-bit Intel and PowerPC (file
hercules-v.rr-leopard.dmg).

e Mac OS X 10.6 (Snow Leopard) universal binary version, 32- and 64-bit Intel (file hercules-v.rr-
snowleopard.dmg).

"v.rr" in the filename specifies the version and release of the Hercules Emulator.

There is no difference between these installation packages in general, except of the supported Mac OS
X. Which one of these installation disk images is the right one for you depends on your Mac OS X only.

The Hercules installation disk image for Mac OS X 10.6 should work with Mac OS X 10.7 (Lion) and Mac
OS X 10.8 (Mountain Lion) too. But do not install the Tun/Tap driver contained in the Hercules installation
disk image, see chapter 25.1 "Installing the tun/tap driver" for more information.

24.3.2 Installation Steps

To start the installation dialog, open the Hercules installation disk image .dmg file and double click the
.pkg package file. Hercules itself, without a mainframe operating system installed, uses approximately 12
MB of disk space of your system disk "Macintosh HD". A welcome window is presented first.
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i

Figure 139: Introduction window

Click on "Continue" to proceed with the next step.
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'« Install Hercules 3.07
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® License [
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@ Install@tion
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Iw:ﬁyrmmarv g
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PLEASE READ!

By default, Hercules is installed into the Jusr/local/
directory. It is highly recommended that you accept this
default location.

Hercules does not yet have an OS X Cocoa user interface, so
it must be run from a Terminal window. You can either specify
the path name explicitly when you start it, as:

Jusrflocal/bin/hercules -f <configfiles

or, add the directory to your PATH wvariable. In tcsh (the
default shell):

setenv PATH "${PATH}: usr/local/bin"
rehash

In bash (or other ksh-style shells):

C Print... )C Save... :I

C Go Back :I (Cnntinue )

i

Figure 140: Read Me Window

Read the important information and click on "Continue" to continue the installation process. If you are not
familiar with Unix or BSD save the information first, click on "Save...".
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Figure 141: License Window

Read the licence agreement and click on "Continue”, then click on "Agree" to accept the licence agree-
ment and to continue the installation process.
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Figure 142: Destination Selection Window

Click on "Continue" to continue the installation process.
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Figure 143: Installation Type Window

Click on "Install" to continue the installation process and then enter the name for an administrator and the
password and click "OK" to perform the standard installation process. You cannot select the installation
destination at this time. The installer now begins to copy files to the system disk "Macintosh HD".
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Figure 144: Installation Window

After a few seconds the installation process will finish and present the final window.
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The installation was completed successfully.

& Introduction
i Read Me
2 License

& Destination Seléct
© Installation Type The installation was successful.
& Installation
B Summary The software was installed.

1

Co Back Close

i

Figure 145: Summary Window

Click on "Close" to terminate the installation process and proceed to customise your installation as de-
scribed in the following sections. You can skip to chapter 26 "Customization steps" or to chapter 27
"Installation Verification Procedure" to continue.

If you need the tunnel driver or link layer driver to provide networking from your Hercules guest system
and have not installed it already, a tun/tap driver is in the tuntap folder. Hercules can use this driver to
provide networking functions to the guest system running on the emulator. Read chapter 25.1 "Installing
the tun/tap driver" to get more information about the installation package in the tuntap folder.

24.4 Building from Source

The second installation option is to build the Hercules binaries from the available source distribution.
Despite the extra effort involved, this method has a significant advantage over the more automated in-
stallation options.

The configure and build process allows the installer to specify a number of configuration and optimization
flags to control how the binaries are built.

Configuration options can provide a mechanism to control where the Hercules binaries are installed. This
can be used to easily integrate one of the daily snapshots of the Hercules source code available from
Dave Wades build site (see next chapter).
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Optimization options can build the binaries in such a way that they better exploit the hardware on which
they run. Finally, this is the only method | assume a true dyed-in-the-wool system programmer would
sanction!

24.4.1 Downloading the Source

The source code can be downloaded from the Hercules web site (http://www.hercules-390.eu). The file is
named “hercules-v.rr.tar.gz”, where the "v.rr" in the filename specifies the version and release of the
Hercules Emulator

The developers source code snapshots, that are updated daily whenever the source code changed, are
available from Dave Wades website at http://www.smrcc.org.uk/members/g4ugm/snapshots/. Read the
"README.SVN" file included with the source code for additional and updated instructions to build a deve-
lopment version.

To unpack the source code archive file double click the .tar.gz archive file. This will extract all the required
files into a new folder in the current folder location that should have the name "hercules-v.rr", the name of
the source package file without the suffixes, where "v.rr" specifies the version and release.

Open the new folder and drop "README.OSX" to the TextEdit application to get the updated additional
how-to build information.

You are welcome to the undiscovered country, now we enter the environment a Mac OS X user has
never seen before, welcome home BSD and Unix user.

Note: Before Apple came up with the user-friendly term folder to represent a holding tank for files, folders
were called directories. This means the same thing; in this part you'll encounter the term folder ex-
clusively. In any discussion of Unix and BSD, "directory" is simply the correct term.

Open the Terminal application, located in the Utilities folder (which is within the Applications folder at the
root level of your system disk "Macintosh HD"). You are inside your Mac OS X now.The Terminal appli-
cation is the doorway to the BSD.
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Figure 146: Utilities Folder

Enter "cd " (cd with a trailing blank), switch to your previous download folder, select the new folder and
drop the folder to the Terminal. Select the Terminal window and press the Enter key, to change into the
folder with the extracted source code.
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80n Terminal — bash — 80x24 ||
DEVICES macdev:~ hercules% cd fUsers/hercules/Projects B
J—_', Macintosh HD macdev:Projects herculess ls -la -
. total 38128
El ipisk drwxr-xr-x 13 hercules staff 442 Apr 18 23:15 .
drwxr—-xr-x+ 25 hercules staff 858 Apr 18 23:82 ..
PLACES —ruw-r-——r——@ 1 hercules staff 12292 Apr 11 18:15 .DS _Store
A Desktop drwxr-xr-x 266 hercules staff 9044 Mar 9 2018 hercules-3.07
-;,&npplicalinns —rW—r——r—-— 1 hercules staff 6967244 Mar 18 2810 hercules-3.87-leocpard.dmg
: —FwW—F=——F=— 1 hercules staff 3675598 Mar 18 2818 hercules-3.87-snowlecpard.
@ Documents dmg
fﬁ hercules —FW—r—r—— 1 hercules staff 2781835 Mar 9 2810 hercules-3.87.tar.gz
drwxr-xr-x 256 hercules staff B704 Dec 5 19:24 hercules-3.88
SEARCH FOR —FwW—F=——F=— 1 hercules staff 2684844 Dec 5 19:27 hercules-3.88.tar.gz
(L) Today drwx————— 9 hercules staff 386 Apr 9 19:04 suite3278-3.3.86
- — WX P P 1 hercules staff 32315214 Aug 18 2007 suite3270-3.3.6.tgz
(1) Yesterday —rwW—r—r—— 1 hercules staff 69565 Mov 1 20811 tuntap_201111@1.tar.gz
(L) Past Week —FwW—F=——F=— 1 hercules staff 88453 Nov 1 20811 tunmtap_28111181 src.tar.gz
- macdev:Projects hercules$ cd fUsers/hercules/Projects/hercules-3.88
(& All Images macdev:hercules-3.08 herculess I
[E2] Al Movies
[32] All Documents '
v
T
Gz
hercules-3.08.tar.g hercules-3.08
z
@ 10 items, 31.63 GB available e p— -

Figure 147: Project Folder

24.4.2 Verify the Environment

Issue the following command to verify you have all of the correct versions of all of the required packages

installed now:

$ ./util/bldlvick

Until Hercules 3.07 issue the following command.

$ ./util/cvslvick
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(o NN Terminal — bash — 80x24

macdev:~ hercules$ cd /Users/hercules/Projects/hercules-3.088 B
macdev:hercules-3.088 hercules$ . futil/bldlvlck

This wtility will check the Llevel of warious utilities needed to build

hercules. Checking 1s done agalnst wersions that are KNOWN to work.

This doesn't mean a build will MOT succeed with older wversions

of the utilities, but will give a hint as to what package may need

an upgrade if the build ever fails with some ocdd reason.

0K swn reguires 8, found 1.6.17

0K autocont requires 2.5%, found 2.61
0K automake regquires 1.9, found 1.18
0K flex regquires 2.5, fTound 2.5.35

INSTALL gawk not found
URL: http://www.gnu.crg/directory/gawk.html

0K gcc reguires 2,95, found 4.2.1

INSTALL gettext mot found
URL: http://www.gnu.org/directory/gettext.html

-4

e
Figure 148: Verify the packages
800 Terminal — bash — 80x24
B
0K gcc reguires 2.95, ftound 4.2.1 ;
IMSTALL gettext not found
URL: http://www.gnu.org/directory/gettext.html
0K grep reguires @, found 2.5.1
0K libiconv reguires 1.8, found 1.11
For first-time Libiceonv installs, a recompile and reinstall of getftext
is recommended. Source: libiconv-1.8/README
Apple/Darwin === custom version parsing!
0K md requires B.8, found 1.4.6
0K make reguires 3.79%, found 3.81
0K perl reguires 5.6, found 5.18.8
Apple/Darwin === sed changed to gsed!
IMSTALL gsed not found
URL: http://www.gnu.org/directory/sed.html A
¥
macdev:hercules-3.88 herculess [ p

Figure 149: Find missing packages
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In general everything looks fine with Mac OS X. If not, install the updates to the system to complete the
prerequisites to configure and build the binaries. Do not install or update the "gawk" or "perl" package, a
"gettext" and "sed" update is not necessary too.

Updates are available from the GNU Project (a Free Software Foundation project), have a look at the
GNU Project web site http://www.gnu.org.

The updates are installed in the same manner like Hercules, as usual for GNU packages.

$ ./configure --prefix=/usr/local
$ make

$ sudo make install

Note: Do not install updates to a Mac OS X directory or replace a Mac OS X library.

On the other hand MacPorts and Homebrew are nice tools to keep your Mac OS X up-to-date too. To get
more information how to do this, keep a closer look at the MacPorts web site http://www.macports.org or
the Homebrew web site http://mxcl.github.com/homebrew/.

24.4.3 The Build Process

Issue the following command to configure Hercules for your system.

$ ./configure --enable-setuid-hercifc=yes

By default, the configure script will attempt to guess appropriate compiler optimization flags for your sys-
tem. If its guesses turn out to be wrong, you can disable all optimization by passing the “--disable-
optimization” option to configure or specify your own optimization flags with the “--enable-optimization”
option.

For additional configuration options, run “./configure —help”

Do not use “—prefix” with “/usr”, this is a Mac OS X directory, use “/usr/local” instead (this is the default
option).

Note: In the following examples “./configure --disable-nls --enable-setuid-hercifc” or “./configure --disable-
nls --enable-setuid-hercifc --enable-optimization="-O3 -fomit-frame-pointer"” have been used to configure
Hercules for a Mac OS X system on a PPC PowerBook and a Intel MacBook or MacMini.

Use “./configure with --enable-external-gui” to make GUI support available for applications like Hercules
Studio GUI.
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800

Terminal — bash — B0x24

——enable
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking

-external-gui

for a BSD-compatible install... Jfusr/binfinstall -c
whether build environment is sane... yes

for a thread-safe mkdir -p... autoconf/install-sh —-c —d
for gawk... no

for mawk... no

for nawk... no

for awk... awk

whether make sets $(MAKE)... yes

whether to enable maintainer-specific portions of Makefiles...

build system type...
host system type...
for gocc... gec
whether the C compiler works... yes

for C compiler default output file name...
for suffix of executables...

whether we are cross compiling... no

for suffix of object files... o

whether we are using the GNU C compiler... yes
whether gcc accepts -g... ves

for gec option to accept IS0 CEBS...
for style of include used by make...
dependency style of gcc... geoc3

¥86_Ad—-apple-darwinld.g8.8
x86_Rd4—-apple-darwinld.8.d

a.out

none needed
GMU

no

macdev:hercules-3.88 hercules$ . /configure ——disable-nls --enable-setuid-hercifc E

0

-4

Figure 150:

Configure the install process

806

Terminal — bash — 80x24

Er

config.st
config.st
config.st
config.st
config.st
config.st
config.st
config.st
config.st
config.st
config.st
config.st
config.st
config.st
macdev: he

confligure:
configure:
configure:
confligure:
confligure:
confligure:
confligure:
configure:

Package destination directory prefixes:

Jusr/local/lib/shercules
Jusrflocal/sharefhercules
Jusrflocalsshareflocale

Libraries:
Data:
Locale:

creating ./config.status

atus: creating Makefile

atus: creating util/Makefile
atus: creating html/Makefile
atus: creating crypto/Makefile
atus: creating po/Makefile.in
atus: creating posMakefile

atus: creating man/Makefile

atus: creating md/Makefile

atus: creating decMumber/Makefile
atus: creating config.h

atus: executing depfiles commands
atus: executing default-1 commands
atus: creating po/POTFILES

atus: creating po/Makefile
rcules-3.088 herculess [

Rl =

Figure 151:

Create the makefiles
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If everything works well, the "configure” command ends with creating a lot of Makefile files and the corres-
ponding messages.

Now issue the following command to build the executables.

$ make

Some minutes later, the "make" command should complete, without error messages similar to those
shown in this snippet, some warning messages are normal.

(o NN Terminal — bash — 80x24

macdev:hercules-3.88 hercules$ make
make all-recursive
Makinmg all in decMumber
fbinfsh ../ libtool ——tag=CC ——mode=compile goc —-DHAVE_COMFIG_H -I. -I.. -I..
=¥ -Wall -03 -march=k8 -fomit-frame-pointer -MT decContext.lo -MD -MP -MF .dep
sfdecContext.Tpo —c -0 decContext.lo decContext.c
mkdir .Llibs
gco —-DHAVE_COMFIG_H -I. -I.. -I.. -W -Wall -03 -march=k8 —-fomit-frame-pointer -
MT decContext.lo -MD -MP -MF .deps/decContext.Tpo -c decContext.c —-fhno-common -
DPIC -o . libs/decContext.o
my —-T .deps/decContext.Tpo .deps/decContext.Plo
fbinfsh ../ libtool ——-tag=CC ——mode=compile gcc -DHAVE_COMFIG_H -I. -I.. -I..
%l -Wall -03 -march=k8 —-fomit-frame-pointer -MT decimall28.lo -MD -MP -MF .dep
s/decimall28.Tpo —¢c -0 decimall28. lo decimall28.c
gcc -DHAVE_COMFIG_H -I. -I.. -I.. -W -Wall -03 -march=k& -fomit-frame-pointer -
MT decimall2g.loc -MD -MP -MF .deps/decimall2B.Tpo -c decimall28.c -fno-common -
DPIC -o .libs/decimalli8.o
mv —f .deps/decimall28.Tpo .deps/decimall28.Plo
Sbinfsh ../ libtool ——tag=CC ——mode=complle gcc —-DHAVE_COMFIG_H -I. -I.. -I..
%l -Wall -03 -march=k8 —-fomit-frame-pointer -MT decimal32.le -MD -MP -MF .deps
Jdecimal32.Tpo —-c¢ —-o decimal32. le decimal3i2.c
gcc -DHAVE_COMFIG_H -I. -I.. -I.. -W -Wall -03 -march=k& —-fomit-frame-pointer - &
MT decimal3i2.lo -MD -MP -MF .deps/decimal32.Tpo -c decimal32.c -fno-common -DPI
C —o .libs/decimal32.o

Figure 152: Make the executables

The final step of the build process is to link the compiled object files into their binary forms and install
them into our target directory.

Issue the following command to install the executables.

$ sudo make install

We will run the "make install" command under root authority so that we can be sure that any required fol-
der can be created. The command should finish without error and the final messages will be similar to
those shown in this snippet. Switch to a user with local administrator authority first.
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® MO Terminal — bash — 80x24

macdev:hercules—-3.88 hercules$ su admin B
Password:

bash-3.2% sudo make install

Password: m
Making install im decMumber

test -z “"fusr/lecal/lib" || ../ fautecenf/install-sh —c -d “"fusr/local/Lib"

fbinfsh .. libteol —mede=install fusr/bin/install -c LibdecMumber.la 'fusr
Flocal/lib!

Jusrfbinfinstall -c .libs/libdecMumber.dylib fusr/local/lib/libdecMumber.dylib
Jusr/binfinstall —c . libs/LlibdecMumber. lai fusr/local/lib/ libdecNumber. La
Libraries have been installed in:

Jusrflocal/lib

If you ever happen to want to link against i1nstalled libraries
in a given directory, LIBDIR, wyou must either use libtool, and
specify the full pathmame of the library, or use the "—-LLIBDIR'
flag during linking and do at least one of the followling:
— add LIBDIR to the "DYLD_LIBRARY_PATH' environment wvariable
during execution

See any operating system documentation about shared libraries for i
more information, such as the 1d{1l) and ld.so(8) manual pages.

-4

Figure 153: Make install the executables

"hercifc" get the appropriate attributes if you use configure with option “--enable-setuid-hercifc”, see
chapter 24.6 "Configuring the network interface" for more information.
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make install-exec-hook

rm —=f fusr/local/lib/Llibherc*.a

rm =f Jfusr/local/Llib/hercules/dyn*.a

rm =t fusrflocal/lib/hercules/hdt+.a

rm =t fusrflocal/bin/Thazctba

{cd fusrflocalsbin; 1n —-s ./fdasdcopy fThaZcfbal

rm - fusr/local/bin/ckdZcckd

{cd fusr/localsbin; 1n -s ./dasdcopy ckdZcckd)

rm - fusrflocal/bin/cfbaZ2fba

{cd fusrflocalsbin; 1n —-s ./dasdcopy cfba2fba)

rm =t fusrflocal/bin/cckd2ckd

{cd fusrflocalsbing 1n —-s ./dasdcopy cckd2ckd)
chown root fusr/local/binfhercifc

chmod 8758 fusr/local/binfhercifc

chmod +s Jusrflocalibinfhercifc

rm hercifc

make[2]: Mothing to be done for "install-data-am'.
Making install in crypto

test -z “"fusr/local/lib/hercules"” || ../ fautoconf/install-sh —c -d "Jfusr/local/li m
b/hercules”

Jbinfsh ../ Llibtool ——mode=install fusr/bin/install -c dyncrypt.la 'Jusr/loc
al/lib/hercules’ i
Jusr/fbin/install —c . Llibs/fdyncrypt.so Jusr/local/lib/hercules/dyncrypt.so
Jusrfbin/install —c . Libs/dyncrypt. lali Jfusr/local/Llib/hercules/dyncrypt. la

-4

Figure 154: Change the attributes

The Hercules binaries are now installed, so you can skip to chapter 27 "Installation Verification
Procedure" to continue.

By the way, the Hercules Emulator is available via the MacPorts and Homebrew package management
software too. Have a look at the MacPorts web site http://www.macports.org or the Homebrew web site to
get a list of the available packages.

With the MacPorts Profile and the Homebrew Formula some dependent libraries are installed too. But the
configure option --enable-setuid-hercifc is not used.

MacPorts and Homebrew install packages to their own directory structure. MacPorts use “/opt/local”’ by
default, but unfortunately Homebrew symlinks their files into “/usr/local”. In general you can install your
own stuff to “/usr/local” too, but be aware that if you install some libraries and tools yourself, it may cause
some trouble when trying to build certain Homebrew Formula. As a result the Homebrew Doctor will warn
you about this.

24.5 Verifying the Hercules installation

To verify the Hercules binaries installation open a new Terminal application and run the following Hercu-
les command to show the Hercules version.

$ hercules 2>&1 | grep -i Version
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e NN Terminal — bash — 80x24

MacDev:~ hercules$ cd ~ B
MacDev:~ hercules$ hercules 2=&1 | grep -1 Version

Hercules Version 3.88

Rumning on MacDev. local Darwin-10.8.8.Darwin Kernel Version 18.8.8: Tue Jun 7 1
6:33:36 i3B6 UP

HHCHD®18I Dependency check failed for HERCULES, version(3.87) expected(3.@88)
HHCHDA18I Dependency check failed for REGS, wversion(3.83) expected(3.88)

HHCHDB1BI Dependency check failed for DEVELE, version(3.85%) expected(3.BE8]
MacDev:~ herculest

Figure 155: Display the Hercules version

The command, like all BSD or Unix commands, is case sensitive. It starts the Hercules program and
combines the two resulting output streams together ("2>&1") before piping that through a filter ("grep")
searching for the text string "Version". As a result you get something like this:

Hercules Version v.rr

"v.rr" specifies the version and release of the Hercules Emulator.

But, if you get some messages similar to the following, some old libraries are not replaced correctly or
another copy of Hercules was installed in the past:

HHCHDO101 Dependency check failed for HERCULES, version(3.07) expected(3.08)
HHCHDO101 Dependency check failed for REGS, version(3.03) expected(3.08)
HHCHDO101 Dependency check failed for DEVBLK, version(3.05) expected(3.08)

Note: Check the MODPATH path in your Hercules configuration file and have a look at the shell environ-
ment variable “DYLD_LIBRARY_PATH".

24.6 Configuring the network interface

Once the Hercules binaries have been installed and verified, the following additional tasks should be
completed before starting to configure your new Hercules environment.
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In order to support IP routing to a Hercules Guest system, a network tunnel is created using the native
Mac OS X "tunx" device. This device simulates a network layer 3 device and routes IP packets between
the Mac OS X operating system and Hercules.

The definition of a 3088 CTC device in the Hercules configuration file will make Hercules call a special
program specifically to start and configure the "tunx" device.

Alternatively a network link layer device is created using the native Mac OS X "tapx" device. This device
simulates a network layer 2 device and routes ethernet frames between the Mac OS X operating system
and Hercules.

The definition of a 3172 / OSA LCS device in the Hercules configuration file will make Hercules call a
special program specifically to start and configure the "tapx" device too.

The tunnelling device (tunx) or link layer device (tapx) is not active (as a configurable device object) until
it is opened by Hercules.

The program to start and configure is called "hercifc" and is installed as part of the Hercules binaries. As
we are not running Hercules with root authority and this network device program will require root authority
to issue system calls, we need to run some additional commands to allow it to work correctly.

Note: If you use option --enable-setuid-hercifc with "yes", configure adds the necessary commands to do
this to the make install process. You can use a group name instead of "yes" to change the group.

Issue the following commands in the Terminal application window.

Change to the directory containing the "hercifc" program.

$ cd Zusr/local/bin

List the current attributes of the hercifc program.

$ Is -la hercifc

Use "sudo" to change the ownership of the "hercifc" program to user "root" and group "admin”.

$ sudo chown root:admin hercifc

Use "sudo" to change the attributes of the "hercifc" program to be setuid to the owner ("root") and exe-
cutable only by root and the "admin" group. Switch to a user with local administrator authority first.

$ sudo chmod 6750 hercifc
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macdev:~ hercules$ su admin B
Password:

bash-3.2% cd Jusr/local/bin

bash-3.2% ls —-la hercifc

-rwxr—-¥x——— 1 root wheel 9384 Apr 18 23:58 hercifc
bash-3.2% sudo chown roet:admin hercifc
Password:

bash-3.2% sudo chmod B75@ hercifc

bash-3.2% ls -la hercifc

-rwsr—-s——— 1 root admin 9384 Apr 1@ 23:58 hercifc
bash-3.2%

NR =

Figure 156: Configure the Network Interface

The result of these commands is to allow the "hercifc" program to execute with root authority (that is what
the chmod command above does) but restrict the execution of the program only to the file owner (user
"root") and any user connected to the "admin" group.

This will allow the tunnelling device to open and configure correctly when initiated by user "hercules" but
reduce the security exposure of having a program setuid-to-root to the minimum.

Note: We should use the Administrators Group "admin" or the System Group "wheel". On the other hand,
with the Users Group "staff" everyone is authorised to open the tunnelling device.

Finally use "dseditgroup" to assign the Hercules user to the corresponding group.

$ sudo dseditgroup -o edit -a hercules -t user admin

Otherwise, you can define the Hercules user as a local administrator.

To reflect to the Hercules package file use "dseditgroup” to assign the Hercules user to the "wheel"
group. This is the preferred way.

$ sudo dseditgroup -o edit -a hercules -t user wheel
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macdev:~ admin$ id hercules B
wid=587(hercules) gid=2@8(staff) groups=28(staff),482(com.apple.sharepoint.group.
1),61{localaccounts),12{everyone), 482 com.apple.sharepoint.group.2),484{com.appl
e.sharepoint.group.3)

macdev:~ adming sudo dseditgroup -o edit —-a hercules -t user wheel

Password:

macdev:~ adming id hercules

wid=587(hercules) gid=2@8(staff) groups=28(staff),482(com.apple.sharepoint.group.

1),61({localaccounts),12{everyone),@(wheel),4@3{com.apple.sharepoint.group.2), 484
{com.apple.sharepoint.group.3)
macdev:~ adming [

3\-\1-‘-

Figure 157: Assign to group wheel
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25. Installing additional software

25.1 Installing the tun/tap driver

You need the Tun/Tap driver to provide networking from your Hercules Guest system.

25.1.1 Downloading the binaries

The ready-to-run binaries can be downloaded from http://tuntaposx.sourceforge.net. For Mac OS X users
there is currently one installation disk image available.

The installation package (http://downloads.sourceforge.net/tuntaposx/tuntap 20111101.tar.gz) should
work with 10.6 (Snow Leopard) and above. The source code to build the Tun/Tap driver is also available.

The Hercules installation disk images contain an older Tun/Tap Driver installation package.

25.1.2 Installation steps

To start the installation dialog, unpack the “.tar.gz” archive file and double click the “.pkg” package file. As
an alternative you can open the Hercules installation disk image “.dmg” file again and switch to the tuntap
folder and double click the “.pkg” package file. Tun/Tap use less than 1 MB of disk space of your system
disk "Macintosh HD". First a welcome window is presented.
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N.YaXe) < Install TunTap Installer package

Welcome to the TunTap Installer package Installer

This will install the TunTap software on your computer. It

© Introduction provides IP Tunnel and ethertap kernel extensions.

License
TunTap software is free (as in "free beer" as well as
"freedom”). If you like it, you can suppaort further development
by donating money. In order to do so just click the image
below.

DestinationtSelag
nstallatign TyEe
nstallagion

Summngary PayPal

Dongte

TR
Co Back [ Continue |
e

4

Figure 158: Tun/Tap welcome window

Click on "Continue" twice to continue the installation process then click "Agree" to accept the licence
agreement.

Click to "Install" and then enter the name for an administrator and the password and click "OK" to perform
the standard installation process. The installer now begins to copy files to the system disk "Macintosh
HD".

After a few seconds the installation process will finish and present the final window. Click on "Close" to
terminate the installation process.

25.1.3 IP Forwarding

You may or may not need to have "IP Forwarding" enabled on your Mac OS X system. To allow your
Hercules guest operating system to communicate with hosts on the LAN apart from the host machine
itself (where Hercules is running), TCP/IP requires routes to and from the Hercules Guest operating
system.

This is necessary so that the Hercules Guest packets can be properly routed to their final destination.
This is typically the role performed by a hardware router. If you do not use a hardware router then Mac
OS X "IP Forwarding", together with appropriate route statements, will perform this role.

Add the following to the "mvs38.csh" start-up script before the Hercules command, see "Shell start-up
script".
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#
ifconfig en0 alias 192.168.200.254
#

sysctl -w net.inet.ip.forwarding=1

ifconfig tun0 192.168.200.254 192.168.200.20 netmask 255.255.255.0
ifconfig tunO up

ifconfig tap0 192.168.201.0 netmask 255.255.255.0

ifconfig tap0 up

* O O OH OH

(sleep 5; route add -net 192.168.201.0 -interface tapO &>> log/start.log) &
#

Note: Use "sudo" to start the start-up script.

25.1.4 Configuring Hercules

Two IP addresses must be assigned, one for the Hercules end of the link and another for the guest sys-
tem end of the link. Add the following to your configuration file.

#

# CTCI1 Device

0400.2 CTCI -n /dev/tun0 -s 255.255.255.255 192.168.200.20 192.168.200.254
#

# OSA Devices

0440.2 LCS -n /dev/tapO 192.168.201.20

#

The first IP addresses (192.168.200.20 and 192.168.201.20) are the IP addresses of your Hercules guest
system, the operating system running under Hercules. The second IP address (192.168.200.254) itself
identifies the host machine (where Hercules is running).

Read the "README.NETWORKING" file included with the source code for additional and updated in-
structions to networking.

Note: The name of the virtual interfaces cannot be left unspecified in Mac OS X. The driver would not
pick a name by trying to allocate the next free device of that kind. Consider a virtual interface cannot be
used twice!

Details of the configuration file are found in the Hercules "User Reference Guide".
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25.2 Installing the 3270 client

You need a 3270 client to get access to guest systems that are running guest operating systems like
MVS 3.8, VM 6.0 or any other classic mainframe System/370 guest system.

25.2.1 Downloading the binaries

The ready-to-run binaries for the Brown TN3270 Terminal Emulation tn3270 X can be downloaded from
http://www.brown.edu/cis/tn3270/. For Mac OS X users there are currently some installation disk images
available.

The installation package (see http://www.brown.edu/cis/tn3270/tn3270 X_3.2.4.dmgq) should work with
Mac OS X 10.6 (Snow Leopard) and below, the newer installation package (see
http://www.brown.edu/cis/tn3270/tn3270 X _3.3b6-cs.dmg) should work with Mac OS X 10.6 (Snow
Leopard) and above.

25.2.2 Installation steps

Open the Applications folder at the root level of your hard drive and create a new folder named "TN3270
X". Then open the disk image and copy the tn3270 X application and the other files and folder to the new
folder in the Application folder.

tn3270 X uses 6 MB of disk space of your system disk "Macintosh HD" or any other disk where you copy
the tn3270 X application.

S0 0n (] TN3270 X

(<[] B=[o~] [o]z] a

) (0]

DEVICES

£l Macintash HD ~
E iDisk
RTF | ——

| tn3270 X 3.3b6

Ip

tn3270 3.3b6 3270 3270 th3270 X

PLACES release notes.rtf Documentation Customization

A Desktop

Q admin

3}'}:: Applications
| Documents

SEARCH FOR Bitstream Vera - for fhome/Library/
(L) Today optional font Sounds

1.1 Yesterday
I-) Past Week
NI Images
(& All Movies

(] All Documents

6 items, 32.4 GE available e —

Figure 159: TN3270 X folder
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25.2.3 Customization steps

There is one setting that must be changed to use the terminal emulation with some operating systems,
especially for MVS 3.8 for System/370. The first time open a connection to Hercules before IPL’ing the
system, go to the "Session", "Features" menu and set "Change embedded nulls to blanks" to "No". Then
click on "OK". Now click on "File", "Save default settings..." to make the settings permanent.

Hercules Terminal

3.84
macdev . local

&, Reset insert mode after
attention keys: @ Yes

Discard trailing blanks
in insert mode: @ Yes

Change embedded nulls

to blanks: ) Yes

Use Command Shift
<digit> for PF keys: ® Yes

Support 3270 extended
data stream: @ Yes

Treat "[" and "]" as
standard characters: @ Yes

'f Set Defaults x f Cancel x Ii

Figure 160: TN3270 X terminal settings

Unfortunately the 3270 Client tn3270 X was shipped with a limited set of keyboard mappings. In the
tn3270 customization folder are some short manuals available to give you some help to customize the
tn3270 X application.

The keyboard customization folder contains the built-in keyboard mappings and a sample Austrian and
German keyboard mapping. To add your preferred keyboard mapping, modify one of the shipped built-in
keyboard mapping files. Change the "name:" operand to your own keyboard name otherwise you replace
an existing keyboard mapping.
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o NN M german.kbmap

#

# Lh3278 Austrian/German mapping

#

# The following table shows how the code point assignments are changed for
# dustriandcerman vs. U.S. English:

#

#

# EBCDIC 4A 4F BA BE BF 64 70 VB TC YF Al CA DB EB
# U.5, Englizh i | ! P - T R T
# AustrionsGerman & L0 % o~ a -~ % %5 " B oa 0 0
#

# %k _ x'6A' in English i= g broken wertical line

#

# The U.5. English characters are used to define the names for the code
points.

#

#name: Deutsch

namne : german m
humber = 1358

# zome uzer definition

# additional character

quote = ' # a=cii 27

defchar, euro = 9F

euro = '€’ # azcii db

defchar, degree = 94 1
degree = '7! # a=cii al

Figure 161: German keyboard mapping

To get more information about the key codes used, start the KeyMap application from the keyboard
customization folder and enable "Display Keystroke Information” in the "File" menu.

Choose "Open definition file" from the "File" menu, and open your keyboard mapping file. Then choose
"Write resource to application package" from the "File" menu. When the standard file dialog appears,
choose the tn3270 X application to update.

Note: The current version of the KeyMap application does not provide a method for deleting keyboard
mappings from tn3270 X, but adding and replacing keyboard mappings will usually be sufficient.

25.2.4 Building from source

In order to build a 3270 Client have a look at the web site http://sourceforge.net/projects/x3270/ where
you get the Suite 3270 source code from. Download and unpack the source code and build the ¢3270,
$3270 and pr3287 in the same manner like Hercules.
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The used Suite 3270 uses less than 2 MB of disk space of your system disk "Macintosh HD". Additional
information is available from web site http://x3270.bgp.nu.

$ ./configure --without-readline --disable-nls --disable-dbcs
$ make

$ sudo make install

For additional configuration options, run “./configure —help”
Note: Do not install the commands into a Mac OS X directory, use --prefix with “/usr/local” (this is also the
default option).

If everything works well, you can start the 3270 Client or the 3287 Printer from the terminal application to
verify the installation. It is assumed that Hercules is already running.

$ ¢3270 localhost:3270

® MM Terminal — ¢3270 — 80x24

3.08

MacDev. local

Darwin-18.8.8 Darwin Kernel Versioen 198.8.08: Tue Jun 7 16:3
1386

up

4]

goale

oaas

Figure 162: C3270 terminal

MacPorts and Homebrew are not only nice tools to keep your Mac OS X up-to-date, you can also install
tools like the Suite 3270 with MacPorts or Homebrew. To get more information how to use MacPorts or
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Homebrew, keep a closer look at the MacPorts web site http://www.macports.org or the Homebrew web
site http://mxcl.github.com/homebrew/.

25.3 Installing the Hercules Studio GUI

The Hercules Studio GUI provides a graphical user interface under Mac OS X to the Hercules Emulator
itself. Hercules itself has only a semi-graphical user interface, the Hercules Studio GUI provides a full
graphical user interface.

You cannot use Hercules Studio GUI with the ready-to-run Hercules Emulator binaries up to version 3.07.
You must build the Hercules Emulator yourself, see "Building from Source" to get more information. Be-
ginning with Hercules version 3.08 GUI support is built-in by default for all platforms.

25.3.1 Downloading the binaries

The ready-to-run binaries can be downloaded from http://www.jacobdekel.com/hercstudio/. For Mac OS X
users there is currently one installation disk image available.

The installation package (see http://www.jacobdekel.com/hercstudio/hercstudio-1.4.0-snowleopard.dmaq)
should work with Mac OS X 10.6 (Snow Leopard) and above. The used Qt runtime libraries are included
now.

25.3.2 Installation steps

Open the applications folder at the root level of your hard drive. Then open the disk image and copy the
Hercules Studio application to the application folder.

Hercules Studio GUI uses 38 MB of disk space of your system disk "Macintosh HD" or any other disk
where you copy the Hercules Studio application to.

25.3.3 Running the Hercules Studio GUI

To start the Hercules Studio GUI start the Hercules Studio application. If you install the Hercules Emulator
to the default directory structure, Hercules Studio GUI will become a graphical user interface for Hercules.
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8006

. JUsers/Shared /Hercules /mvs38.cnf - Hercules Studio

Controls

P DAULZUT U5l s Jhdl B0 MIETCUIED [ TTI¥330, Udall) SPUUI. L3 L Lyl —0U0 Nedus— 13 UdLk3—LI33& LURICHT—L1331e

Devices ® HHCDAO020! /Users/Shared/Hercules/mvs38/dasd/hasp00.152 cyls=404 heads=19 tracks=7676 trklen=13312
W@ Display Terminal HHCDAO020! /Users/Shared/Hercules/mvs38/dasd/page00.160 cyls=698 heads=12 tracks=8376 trklen=8704
0010 HHCDAOZ20I fUsers/Shared/Hercules/mvs38/dasd/page01.161 cyls=698 heads=12 tracks=8376 trklen=8704
00Co HHCDAD20I fUsers/Shared(Hercules/mvs38/dasd/work01.170 cyls=959 heads=12 tracks=11508 trklen=35840
00C1 HHCDAD20I fUsers/Shared/Hercules/mvs38/dasd/work02.180 cyls=885 heads=15 tracks=13275 trklen=47616
o0ocz? HHCDAOZ20I fUsers/Shared/Hercules/mvs38/dasd/work03.190 cyls=1113 heads=15 tracks=16695 trklen=56832
0ocs3 HHCDAD20I1 fUsers/Shared/Hercules/mvs38/dasd/mvscat.191 cyls=1113 heads=15 tracks=16695 trklen=56832
00C4 HHCDAOD20I fUsers/Shared/Hercules/mvs38/dasd/pub000.240 cyls=555 heads=30 tracks=16650 trklen=19456
00cs HHCDAOZ20I fUsers/Shared/Hercules/mvs38/dasd/mvsdlb.248 cyls=560 heads=30 tracks=16800 trklen=19456
00C6 HHCDAOD20I fUsers/Shared/Hercules/mvs38/dasd/pub002.280 cyls=1770 heads=15 tracks=26550 trklen=47616
00c7 HHCDAD20I fUsers/Shared/Hercules/mvs38/dasd/cbt000.340 cyls=555 heads=30 tracks=16650 trklen=19456
01Cc0 HHCDAOZ20I fUsers/Shared/Hercules/mvs38/dasd/cbt001.341 cyls=555 heads=30 tracks=16650 trklen=19456
01C1 HHCDAD20I fUsers/Shared/Hercules/mvs38/dasd/cbt002.342 cyls=555 heads=30 tracks=16650 trklen=19456
01c2 HHCDAD20I fUsers/Shared/Hercules/mvs38/dasd/cbtcat.343 cyls=555 heads=30 tracks=16650 trklen=19456
01C3 HHCDAOZ20I fUsers/Shared/Hercules/mvs38/dasd/src000.348 cyls=555 heads=30 tracks=16650 trklen=19456
01C4 HHCDAD20I fUsers/Shared/Hercules/mvs38/dasd/src001.349 cyls=555 heads=30 tracks=16650 trklen=19456
01C5 HHCDAOD20I fUsers/Shared/Hercules/mvs38/dasd/src002.34a cyls=555 heads=30 tracks=16650 trklen=19456
01CE HHCDAOZ20I fUsers/Shared/Hercules/mvs38/dasd/srccat.34b cyls=555 heads=30 tracks=16650 trklen=19456
01C7 HHCCPOO2I CPUDOOO thread started: tid=10235A000, pid=35491, priority=15
@ Consoles HHCCPOO3I CPUODOO architecture mode 5/370
0009
&, Printers ) HHCTTO0021 Timer thread started: tid=10245D000, pid=35491, priority=15
000E *printer.c* , _ HHCDGO01I dyngui.dll initiated
o e i HHCAQO001l Hercules Automatic Operator thread started; i
tid=102766000, pri=16, pid=35491 v
Command @
)

Figure 163: Hercules Studio GUI
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26. Customization steps

After the actual installation is completed there are some additional customization steps required.

e Creating the Hercules guest folder.

e Creating the Hercules configuration file.

e Creating a Hercules guest start-up script.

e Creating a Hercules run-commands file.

e Creating a Hercules console link file.

These manual customization steps are explained in a short form during the following sections. The details
are explained in the Hercules "User Reference Guide".

26.1 Creating the Hercules guest folder

We are going to create some script and configuration files and we need to identify where we need to
create them now. Additionally, we will need to identify a location for our guest operating system, for

example MVS 3.8 for System/370.

Use a completely separate directory for the Hercules Guest operating system.

/Users/Hercules
/Users/Shared/Hercules
/mvs38
/jcl
/dasd
/tape
/prt
/rdr
/pch
/log
/tools

Hercules user home directory.

Guest operating system files.

Guest configuration file and the run-command script file.
JCL files

DASD files

Tape files

Printer files

Reader files

Punch files

Log files

Various tools

Figure 164: Mac OS X Directory Structure Example

Note: Exclude the guest operating system from Time Machine to prevent problems with your guest and to

save space on your backup media.

The Mac OS X file system, in contrast to BSD or Unix file systems, is not case sensitive.
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26.2 Creating the Hercules configuration file

When starting the Hercules Emulator from either the terminal application or via a launcher, you must spe-
cify the name of a configuration file as a parameter.

$ Hercules —F filename

"filename" is the name of the configuration file. The default filename is “hercules.cnf” if none is specified
during the start-up.

The configuration file is an ASCII text file that is used to describe the processor definition, the device
layout and any runtime parameters. Details can be found in the Hercules "User Reference Guide".

Using the directory structure example outlined before, we create this file in the following folder.

/Users/Shared/Hercules/mvs38

26.3 Creating a Hercules guest start-up script

Although the Hercules Emulator can be started manually from the terminal application, it is often easier to
establish a script file to do this. The script file can be executed by running it from the shell or starting it
from the Finder.

Using the directory structure example outlined before, we create these files in the following folder.

/Users/Shared/Hercules
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anom [ ] Hercules

(<[] [m[m] [0 ](%] a

) (0]

DEVICES

£l Macintash HD . . (d)_
I iDisk ! .

o

HTTP

PLACES

A Desktop
r;,QI: Applications
9 Documents - -

f.'\_r hercules

Hercules Console Hercules Terminal Hercules mvs3g
Web.webloc

SEARCH FOR — —

(L) Today mys38.command terminal.command
1.5 Yesterday

L) Past Week

All Images

All Movies

All Documents

6 items, 31.78 GB available e —

Figure 165: The shared Hercules folder

26.3.1 Finder launcher script

We should use the name "mvs38.command" for our Finder launcher script. The following shows an
example of a Hercules start-up script file. You should use the TextEdit application or one of the installed
editors (or "vi" if you feel adventurous).

#1/bin/tcsh

#setenv PATH "${PATH}:/usr/local/bin"

setenv DYLD LIBRARY_PATH *""/usr/local/lib/hercules"
rehash

#

cd /Users/Shared/Hercules/mvs38/

/usr/local/bin/hercules -f mvs38.cnf > log/hercules.log

Figure 166: Finder launcher script
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26.3.2 Shell startup script

We should use the name "mvs38.csh" for our startup script.

#1/bin/tcsh

#setenv PATH "${PATH}:/usr/local/bin"

setenv DYLD_LIBRARY_PATH "/usr/local/lib/hercules”
rehash

#

cd mvs38

/usr/local/bin/hercules -f mvs38.cnf > log/hercules.log
#

Figure 167: Shell startup script

26.3.3 Make the scripts executable

We have created our script files, now we need to make them executable. This is necessary as Mac OS X
can execute a file only when it is marked to be executable. This is a security feature to try to reduce the
chance of creating a dangerous command file by mistake.

We are going to issue four commands, start the Terminal application again.

$ cd /Users/Shared/Hercules
$ chmod 750 mvs38.command

$ chmod 750 mvs38.csh

$ exit

Figure 168: Making the scripts executable

26.4 Creating a Hercules run-commands file

Hercules also provides the ability of automatically executing Hercules panel commands after start-up. If a
"hercules.rc" file exists when Hercules starts, each line contained in the file is read and interpreted as pa-
nel command.

Using the directory structure example outlined in "Creating the Hercules Guest folder", we create this file
in the following folder.

/Users/Shared/Hercules/mvs38
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We should use the name "hercules.rc" for our run-command script.

pause 3
# sh open "../Console" &
# pause 1

sh open *"../Terminal™ &

pause 1

sh open *"../Terminal™ &

# pause 1

# sh open "http://127.0.0.1:8081" &
pause 5

# ipl 148

Note: “Console” and “Terminal” are tn3270 X application configuration files. The last “open” starts the
Safari application to connect to the Hercules HTTP server (commented out in this example).

26.5 Creating a Hercules console link file

Create a link file to connect to the Hercules HTTP server with the Safari application. Using the directory
structure example outlined before, we create this file in the following folder.

/Users/Shared/Hercules

We should use the name "hercules.webloc” for our console link. The three dots on the second line in the
console link file are to show a continuation on the following line. The dots itself must not be coded.

<?xml version="1.0" encoding="UTF-8"?>

<IDOCTYPE plist PUBLIC "-//Apple Computer//DTD PLIST 1.0//EN" ...
"http://www.apple.com/DTDs/PropertyList-1.0.dtd">

<plist version="1.0">
<dict>
<key>URL</key>
<string>http://127.0.0.1:8081/</string>
</dict>
</plist>

Figure 169: Console link file
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27. Installation Verification Procedure

To check if everything works well, try to start the ZZSA Cards with the Hercules configuration shipped
with the Hercules source code.

27.1 Start ZZSA

Open the Terminal application again and switch to your source code folder and start Hercules with the
following command.

$ hercules

& MO Terminal — hercules — 80x24

Machine dependent assists: cmpxchgl cmpxchgd cmpxchgl + B
Running on macdev. local Darwin-18.8.8.Darwin Kernel Version 18.8.8: Tue Jun 7 1
HHCHODB18I Leadable module directory is Jusrflocal/lib/fhercules
Crypto module loaded (c) Copyright Bernard van der Helm, 2003-281@

Active: Message Security Assist

Message Security Assist Extension 1
Message Security Assist Extension 2
Message Security Assist Extension 3
Message Security Assist Extension 4
HHCCFBESI Hercules: tid=7FFF7@557CCHA, pid=495, pgid=4985, pricrity=@
HHCHTB&1I HTTP listener thread started: tid=181101888, pid=485
HHCHTB13I Usinmg HTTPROOT directory "Jfusr/local/share/hercules/"
HHCHTBBEI Waiting Tor HTTP reguests om port 8081
HHCTEBB1I Console connection thread started: tid=181204088, pid=435
HHCTEBB3I Waiting for console connection on port 3270
HHCCPBB2I CPUBBBR thread started: tid=185309@88, pid=495, pricrity=15
HHCCPBB3II CPUBBBE architecture mode ESAS398
HHCTTE@1W Timer thread set pricrity —-28 failed: Permission denled
HHCTTE8Z2I Timer thread started: tid=10548C880, pid=4895, priocrity=15
HHCPNBB1I Control panel thread started: tid=VFFFT7BS57CCH, pid=495 m
'
L
i

HHCADBB1I Hercules Automatic Operator thread started;
tid=1857158808, pri=16, pid=485
Command ==>

Figure 170: Hercules Console Window

Have a look at the second view of the Hercules console, switch to the second view with the Esc key and
back again.
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® MM Terminal — hercules — B0x24

Hercules CPUGBOA: % ESA/390@

EgealF

Figure 171: Hercules Device and Status Display

Start your preferred 3270 Client application and connect to Hercules (try “localhost” with port 3270).
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;O Hercules Terminal

3.86

moacdev. local

Dorwin—-18.8.8 Dorwin Kernel Uersion 18.8.8: Tue Jun 7 16:3
i 356

up

i)

Figure 172: TN3270 Terminal

Start the Safari application and open the link to Hercules (“http://localhost:8081").
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eNno Hercules
[ «]» | [+ |@nip://127.0.0.1:8081/ ¢ | (@ coogle )
&3 [IJ ## Apple Yahoo! GoogleMaps YouTube Wikipedia News (10)v Popularv
M 5 ; 5 5
I (1 7
|
: = e
|
|
|| Hercules System Log
o~
Tasks I I
! Running on macdev.local Darwin-10.8.0.Darwin Kernel Version 10.8.0: Tue Jun 7 16:33:36 i386 UP |
Svstem Log || HHCHDO18I Loadable module directory is /fusr/local/lib/hercules |
IPL | Crypto module loaded (c) Copyright Bernard van der Helm, 2003-2010 |
== | Active: Message Security Assist |
| Message Security Assist Extension 1 |
. | Message Security Assist Extension 2 |
DEbllggll‘lg | Message Security Assist Extension 3 |
| Message Security Assist Extension 4 |
chiﬁlcrﬁ || HHCCFO0651I Hercull::s: tid=7FFF70557CCO, pid?‘lgs, pqid:‘lgs,_priority:i} |
Storaee || HHCHT001I HTTP listener thread started: tid=101101000, pid=4395 |
.4‘g‘ . || HHCHTO13I Using HTTPROOT directory "/usr/local/share/hercules/" |
w || HHCHT006I Waiting for HITP requests on port 8081 |
Devices | HHCTEOO01I Console connection thread started: tid=101204000, pid=495 |
Version Info | HHCTEO03I Waiting for console connection on port 3270
HHCCPOO02I CPUOOOO thread started: tid=105309000, pid=495, priority=15 !
! HHCCP0O3I CPU0O00O0 architecture mode ESA/390 I
Configllration !| HHCTT001W Timer thread set priority -20 failed: Permission denied |
!| HHCTT002I Timer thread started: tid=10540C000, pid=495, priority=15 |
| HHCPNOO1I Control panel thread started: tid=7FFF70557CC0, pid=495 |
CPU || HHCAOOO1I Hercules Automatic Operator thread started; |
| tid=105715000, pri=16, pid=495 |
/| HHCTEQ0D9I Client 127.0.0.1 connected to 3270 device 0:001F |
Registers | |
. e Y
' | Command: (send ) |
GPRs | |
CRs U :
PSW (‘Auto Refresh ) Refresh Interval: s i
Only show last 22| li for all logli :
. nly show last 22 ines (zero for all loglines)
Information © ¢ 1

Figure 173: Hercules Web Browser Interface

Start (IPL) the ZZSA editor card deck from the 3505 device 000C on the Hercules console or from Safari.

If you are interested in using Hercules Studio GUI for testing purpose, it is necessary to change the ZZSA
card file relative path to an absolute path name in the “hercules.cnf” sample file.

000C 3505
000C 3505

./util/zzsacard.bin

/Users/hercules/Projects/hercules-3.08/util/zzsacard.bin
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Terminal — hercules — B0x24

GROG=00080008
GRB4=00080148
GROAE=0ORADRRG
GR1Z=00000200
CROp=00RBBEAR
CRR4=000000006
CRBE=000B0008
CR1z=000800008
Command

==

PSW=0B0E1000 E00BB5EE INST=B2343080
R:00RB7VEEE:K:06=00000000 00010003 E000O0ED OOBBFFEA

GRE1=-0B09080@
GRe5S=0RR0BRE@
GRBS=DEADBBDL
GR13=0R00BB00
CRel=0o000006
CRES=00000006
CRES=0000000G
CR13=00000000

GREZ=0000B00@
GREc=00B085D2
GRl1B=R0BB1E0@
GR14=E000830@
CRBZ=00BB0008
CRBe=80080008
CRle=po0aoaon
CRl4=C20B0008

ETSCH @B(3)

GRE3=00B0TEBE
GRE7=00008000
GR11=BEBBZ000
GR15=00B808000
CRE3=0000B000
CRET=00008000
CR1l=g@G0000a
CR15=00008000

, pid=485
priority=15

denied
iority=15

HHCTEBB1I Censcle connection thread started: tid=1812840800

HHCTEBB3I Waiting for conscole connection on port 3278

HHCCPBB2I CPUBRBBE thread started: tid=185389088, pid=495,

HHCCPBB2I CPUBRBR architecture mode ESAS3O0D

HHCTTE81W Timer thread set priority —20 falled: Permission

HHCTTBB2I Timer thread started: tid=18548CB88, pid=495, pr

HHCPMBB1I Ceontrol panel thread started: tid=7FFF7B557CCH, pid=495

HHCAOBB1I Hercules Automatic Operator thread started;
tid=185715888, pri=1l6, pid=495

HHCTEBBSI Client 127.8.8.1 connected to 3278 device B:BB1F

ipl @B8c

HHCCPB14I CPUBBBB: Operand exception CODE=B@15 ILC=4

+ |0

store_subch

Figure 174: Hercules Console IPL

27.2 ZZSA Logon

Have a look at the 3270 client and press the “Clear Screen” or “Enter” key. The ZZSA password screen
became available now, enter the password with "zzsecret" (the password will not be displayed as you
type it) and press the “Enter” key.
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;O Hercules Terminal

Figure 175: ZZSA Password Screen

Next the ZZSA Primary Menu becomes available.
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;O Hercules Terminal

Ba1F /3276
8eac /3585
L)

FD

HE2623

Jaga

18/84/2813

19:56:17

Figure 176: ZZSA Primary Menu

Select option “0” and press the “Enter” key to get the ZZSA device list.
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;O Hercules Terminal

Device List
=== ABeA Bea1
Top of Dotao

Bottom of Dotao

F3=End F5>=RFind Fr=Up F8=Douwn FIi1B=Left F11=Right

Figure 177:ZZSA Device List

Press “PF3” to end the current panel and going back to the previous screen again.
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;O Hercules Terminal

Ba1F /3276
8eac /3585
L)

FD

HE2623

Jaga

18/84/2813

19:56:48

Figure 178: ZZSA Primary Screen

27.3 Quit ZZSA

Select option “X” and press the “Enter” key to terminate the ZZSA program.
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;O Hercules Terminal

Looding disobled woit PSH

Program terminoted.

Figure 179: Quit ZZSA

Finally type “QUIT” or “EXIT” on the Hercules console or from Safari to stop Hercules. Hercules will shut
down now.
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Terminal — bash — B0x24

CREG=0000BE40
CRE4=00000000
CREE=0000BB00
CR1Zz=B0BBBBGA

GR1Z=p0B0B080

gquit

HHCCPB14I CPUBB@A:
PSW=0B0E2000 E00BBG6A INST=0884
GREG=80B16004 GRA1-DBOBE3IAE OGROZ=01000B68 GRO3=0000B0DO
GRE4=00008008 GRES=00000BEE OGROG=00QBG5EE GREV=0000000@
GREE=00B0BE08 GRES=0D0CO0BEE OGRle-00001008 GR11-0G00Z000
GR13=BR00BBER GR14=80B0B398 GR1S=00882928
HHCCP211I CPUBRR@: Disabled

PSW=000A0800 DEADBROG

CRE1=00000006
CRE5=00000000
CRES=00000000
CR13=p00RB00G

CRBZ=p0RB0B00
CRec=80000000
CRle=po0aoaon
CR14=CZaR0000

walt state

HHCIMSBBI Begin Hercules shutdown
HHCINS@1I Releasing confliguration
HHCTEBB4I Console connection thread terminated
HHCHDS982I logger_term complete

HHCHDSB3T Shutdown sequence complete
HHCIMGB4T ALl terminatien routines complete
HHCIMSBST Hercules shutdown complete
HHCINBY3I Hercules terminated

HHCHDS@BI Begin shutdown sequence

HHCHDS@S9I Shutdown seguence complete
macdev:hercules—-3.88 herculess I

CRE3=00000000
CRET=00000000
CR1l=g@B0B00a
CR15=R0BBBOBA

Operation exception CODE=0881 ILC=2

N =

Figure 180: Hercules Shutdown

If you successfully followed the previous procedures then it can be assumed that Hercules is working

correctly.
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Appendix A. HQA — Hercules Build Configuration
Quality Assurance

The HQA (Hercules Build Configuration Quality Assurance) feature provides the ability to override the
Hercules default build settings without having to modify any of the Hercules source header files.

Please note that currently not all build settings can be overwritten at this time. The HQA feature is still a
work in progress.

Additionally it is possible on Windows systems to override virtually any of the compiler settings as well.

A.1 Build Options

Through HQA the Hercules build options can be overridden without having to modify any of the Hercules
source header files.

To override Hercules’s default build options, define an environment variable called ‘HQA_DIR’, pointing to
the directory where the optional “hga.h” override header file can be found.

Note: If the HQA_DIR path contains blanks, then do not surround it with quaotes. The makefile will do that
if it needs to. Just define the variable with the path as-is. Example:

HQA_DIR = C:\My Projects\Hercules\My HQA directory

Instead of defining an environment variable it's also possible to specify the new “--enable-hga” configure
option (under Linux) or new “-hga” makefile.bat option (under Windows).

Within the “hga.h” override header either #define the ‘HQA_ SCENARIO’ macro to one of the pre-defined
values in Hercules'’s “hgadefs.h” header file or simply define (“#define”) an own custom build scenario.
These values will then override the default values of Hercules.

The pre-defined scenarios are:

e Scenario0 Reserved for normal builds

Scenario 1 System/370 support only

e Scenario 2 ESA/390 support only

e Scenario 3 System/370 and ESA/390 support only

e Scenario 4 z/Architecture and ESA/390 support only

e Scenario5 Windows fthreads

e Scenario 6 Windows posix threads
e Scenario 7 Vista fthreads

e Scenario 8 Vista posix threads

e Scenario 9 INLINE == forced inline

e Scenario 10 INLINE == inline
e Scenario 11 INLINE == null
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A.2 Compiler Settings (Windows)
Note: The following section applies only to Windows.

On Windows systems it is possible to override virtually any of the compiler settings via a ‘HQA.msvc’
nmake include override file. In the ‘HQA.msvc’ file the ‘$(cflags)’ variable can be modified to add, remove
or change every compiler option to the desired value.
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Appendix B. Links

The Hercules System/370, ESA/390, and z/Architecture Emulator

http://www.hercules-390.eu

Hercules source code repositories

https://github.com/rbowler/spinhawk (release 3.xx development stream)

https://github.com/rbowler/sandhawk (release 4.xx development stream)

https://github.com/hercules-390/hyperion  (cutting-edge developer sandbox)

Hercules Developer Snapshots (Dave Wade)

http://www.smrcc.org.uk/members/g4ugm/snapshots/

Hercules PDF Documentation (Peter Glanzmann)

http://hercdoc.glanzmann.org

The MVS Tur(n)key System, Version 3 (Volker Bandke)

http://www.bsp-gmbh.com/turnkey/index.html

Hercules WinGUI (“Fish”, David B. Trout)

http://www.softdevlabs.com/Hercules/hercqui-index.html

CTCI-WIN (“Fish”, David B. Trout)

http://www.softdevlabs.com/Hercules/CTCI-WIN-index.html

Hercules Studio (Jacob Dekel)

http://www.mvsdasd.org/hercstudio
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e Hebe — Hercules Image Manager (Robin Atwood)

http://kde-apps.org/content/show.php/Hebe?content=126738

e WinPcap, Politecnico di Torino

http://www.winpcap.org

e Vistatn3270, Tom Brennan Software

http://www.tombrennansoftware.com

e X3270, Paul Mattes

http://x3270.bgp.nu

e AWSBROWSE (“Fish”, David B. Trout)

http://www.softdevlabs.com/Hercules/hercqui-index.html

e XMIT Manager

www.chttape.org

e CBT MVS Utilities Tape (CBTTAPE)

www.chttape.org

e Microsoft Visual C++ 2008 Express

http://www.microsoft.com/express/download/
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e ZLIB

http://www.zlib.net

http://www.softdevlabs.com/Hercules/ZLIB1-1.2.3-bin-lib-inc-vc2008-x86-x64.zip

e BZIP2

http://www.bzip.org

http://www.softdevlabs.com/Hercules/BZIP2-1.0.5-bhin-lib-inc-vc2008-x86-x64.zip

e PCRE

http://www.pcre.org

http://www.softdevlabs.com/Hercules/PCRE-6.4.1-bin-lib-inc-vc2008-x86-x64.zip

e Regina REXX

http://regina-rexx.sourceforge.net/

e Open Object Rexx (00Rexx)

http://www.oorexx.org/
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