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Fig. 3 Pouring type of molten steel.

Table 1 Principal computation parameters.
case | lo(m) | 1.(m) | ho(m) | hi{m)
1 3. 37 - 1.09 0. 70%
2 4. 91 - 1.09 0. 705
3 3. 37 - 1. 44 1. 06
4 3. 37 - 1.09 0. 705
5 3.37 1. 57 1. 09 0. 705
6 3.37 - 1.09 0. 705
T 3.37 1.0 1.09 0.705
1,(m)=0. 600, w.(m)=0.475, wu(m)=0.330
case | b (m)*! flow rate tundish mean residence | pouring method | configuration
{m®*/min) volume(m®) | time tm(min) of molten steel
1 0.754 0.1875 2.12 11. 8 pouring tube N.F.C. **
2 0. 741 0.1875 3.06 17.0 type N.F.C.
3 1.11 0.1875 3.06 17.0 N.F.C.
4 0.754 0.125 2.12 17.0 N.F.C.
5 0.733 0.1875 2.06 11. 4 F.C. *3
6 0.754 0.1875 2.12 11.8 long nozzle N.F.C
7 0.733 0.1875 2.06 11. 4 type F.C.

#1) h'=(tundish volume)/(mean cross section area)

mean cross section area =
*¥2) N.F.C. : No flow control
*¥3) F.C. : Flow control with dam

(upper surface area + bottom area)/2
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Fig. 1 Schematic diagram of CZ system for growth of

silicon single crystals.
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Fig. 2 System diagram of flow visualization by using X-

ray radiography and solid tracers.
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Fig. 3 Schematic diagram of temperature distribution in

CZ system in cylindrical coordinate system.
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Fig. 4 Mechanism of Rayleigh-Benard Instability.
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Fig. S Mechanism of thermocappirally-Benard

Instability.
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Fig. 6 Particle trace at half depth of silicon melt

observed by X-ray radiography system.
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Fig. 7 Azimuthal velocity vector profiles for the tracer
on the planes of the top (a), middlc (b) and bottom (c).
The arrow outside the circles represents standard of

velocity.
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Fig. 8 Temperature distribution along azimuthal

direction 10 mm below the surface of silicon melt.
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vectors (b) at top of the melt.
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Fig. 11 Particle paths for the case of non-axisymmetric
flow from rotating view point, (a) side view from x-axis,

(b) from y-axis, (c) plane view, and (d) bird's eye view.
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Research Networking for Better Productivity*
(R y b T =T DBREVFIABIC &L BHATRDHE)

James C. LIU and Kunio HIJIKATAT

Abstract

This article is a summary of basic system administration for configuring client-server computers connected to the Internet. This
article assumes that the reader has some basic knowledge of the UNIX operating system. The goal of this summary is to provide
researchers in the academic and corporate research environments a short handbook, which will allow them to maintain a basic network of
workstations, minimize disk utilization, optimize network cpu performance, and to better disseminate information to other researchers.
This also describes the procedures to install most free software, including X-windows, FTP and HTTP information servers and Mosaic
clients. The document focuses specifically on the Sparc/SunOS based platforms, but should be useful in administering other types of
workstations. This handbook is not designed to replace the many volume sets of documentation provided by vendors, but rather, it lists
helpful tips that may be scattered throughout the documentation. The main goal of providing these system administration procedures is
to encourage better networking in the research environment. By following the steps in this handbook, a research group should be able to
install many of the network servers 1o provide freer access to information at their site. This information can be benetficial to the other
researchers at the local site or to the rest of the computing public. This handbook describes how to install and use the Mosaic Internet
browser. As a tutorial, users will be shown how to read this document on-line with Mosaic. Lastly, this article announces the

beginning of on-line articles for Thermal Science and Engineering which is a Journal of the Heat Transfer Society of Japan.
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1. Introduction: Networked Computers

Computers connected to the Internet are ubiquitous in
academic or research institutions in every advanced nation.
UNIX workstations are perhaps the most common form of
hardware attached to the end of an Internet ethernet
connection. Many researchers already run small networks of
these workstations for their internal computations. However,
only a fraction of researchers may know of the free software
productivity tools for the workstation, and fewer still may know
of how to connect to or provide information on-line to the
Internet community.

Recently, the concept of an information superhighway has
been suggested as the future of network information systems.

* Received: June 20, 1994

However, although the network speeds in many areas of the
world are still relatively slow, the information highway already
exists. It is the Internet - or simply, the Net - with hundreds of
thousands of nodes world wide. There are already many ways
to take advantage of the Net. One very important area is in the
distributing of science information to research communities.
With every research group around the world providing data to
the Net, it becomes possible to obtain on-line information on
the very latest scientific research that is occurring around the
world. Some examples of the possible benefits include
reduction of repetitive research, up-to-the-minute knowledge in
the latest discoveries, low-cost, on-line, archived technical
journals in full color, and easy collaborative efforts.

However, many scientific research groups not specializing
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in computer or information science have little expertise in
setting up a small research computing network that can
maximize research productivity. The main drawbacks are that
the construction, installation and maintenance of a small
network of workstation can be very complex. Someone in the
research group must learn UNIX system administration and
learn how to install the software and solve problems when
something goes wrong.

As a way to entice researchers into joining the information
age, this article will try to explain the essentials of system
administration of a UNIX network and how setup a small
research computer network. Because there are many different
types of systems available from many vendors such as Sun
Microsystems, Hewlett-Packard, Digital Equipment
Corporation, IBM, NEC, etc, this article, for the sake of brevity,
will only focus on one architecture, Because of its world wide
popularity, the architecture we have chosen here is the Sparc
architecture. This document will attempt to cover free software
installation for X-windows, GNU software, FTP and HTTP
information servers, and the Mosaic client. An appendix is also
provided which will outline SunOS installation and general
network administration. The readers who have machines from
another manufacturer should still benefit from the information
in this article because of the similarities between UNIX
operating systems. The last section of this document is a
tutorial for researchers in setting up Mosaic software which will
allow them to read this article on-line and also other journal
articles from the Heat Transfer Society of Japan.

2. Networking Terminology

In networking, there are some basic terms which users and
administrators need to be familiar with. This section will try to
define some of these terms which will be used throughout the
rest of the article.

2.1 Hardware Clients 'and Servers

The first and most important concept of a network is that of
clients and servers. These mean different things depending on
whether one is referring to hardware or software. Most users
are familiar with clients and servers in a hardware sense, but not
a software sense. In the hardware sense, a client is a machine
which accesses over the network a remote machine for disk
storage, software, and/or information. The other machine
which provides the disk storage, software or information is
called the server. Clients, too can have their own disks and own
software, but as long as they rely on a server for some
information which must be passed over the network, then the
machines are clients. A server can also be a client and vice
versa, because a server may also depend on another server for
information,

2.2 Software Clients and Servers
In the software sense, a client usually refers to the part of a

software package used by the end user which interfaces with a
software server. The client software provides the user interface
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while the server is the program running in the background
which handles the requests by the clients and controls the
hardware. For example, terminal emulation software such as an
X-terminal (xterm), or Kanji terminal (kterm) are clients to an
X-server. The X-server is a program that runs in the
background on a specific machine that handles graphics
protocols on a specific machine. It receives keyboard, mouse
or graphics instructions from the clients (sometimes over the
network) and passes the instructions to the assigned hardware
display on the local machine. In another example, when a user
starts an rlogin, telnet or ftp session, the programs he uses are
software clients. The software programs running on the remote
hosts that the user is trying to reach are the software servers.
More examples of software clients and servers will be providec
below.

2.3 Network File System (NFS) Mounts

In a networked computing environment, there are loca!
disks inside the workstation and there are remote disks locatec!
somewhere else on the network connected to another
workstation. The remote disk is also called a Network File
System. When the local workstation requests and then is
granted permission to connect to a remote disk, the client is
said to perform an "NFS mount" of the remote disk.

2.4 Exports and Partitions

Whenever a hardware client NES mounts a disk, the remote
NFS server must first export the disk. Exporting is therefore
the opposite of mounting. Usually, only a part of the disk
exported. On all workstations, the disk can be divided intc
physical segments called "partitions.” Each partition usually
has a specific purpose, such as for storing only OS software, or
windowing/UNIX software, or home directories for all the
users.

2.5 Diskless Clients, Dataless Clients, Standalone
Workstations

With NFS available, it is possible to have workstation clients
that have no local disk at all. These are truly diskless
workstations. All the software, including the OS and home
directories are located on a remote host which is the file server.
This is fundamentally different from a dumb terminal which
connects to a remote mainframe computer. A diskless client
has its own processor and memory and executes the software
on its own cpu, while the dumb terminal is only displaying the
computations occurring on a remote machine. It is important
to note however, that a diskless client cannot boot up or
perform any input or output to disk after bootup without being
connected to its server.

The dataless client differs from the diskless client in that
there is a local disk on which the basic bootup OS and
contiguration files exist. However, the rest of the UNIX OS,
Windowing environment, application software, etc. are obtained
via NFS. This allows the dataless client to be self configured
and to continue to perform I/O to the local disk as long as no



data is needed from the server. This is an important advantage
of the dataless client over the diskless client, especially in
numerical research where jobs may take several days to run. In
a scenario where the file server fails, any computation on the
diskless client which outputs to disk will also fail, while on the
other hand, the dataless client can continue to output to the
local disk. However, because it lacks the major portion of the
UNIX OS like the diskless workstation, the dataless workstation
can neither bootup completely nor execute new commands
without the server.

A standalone workstation can completely boot up without a
server. It has a full compliment of UNIX OS files and usually
a windowing environment as well. This does not preclude a
standalone workstation from becoming a client by mounting a
server disk for either home directories or additional software.

2.6 Network Information Service (NIS) Passwords
or Sun Yellow Pages (YP)

On most workstations, user account information and
passwords are kept in the file /etc/passwd. This file exists in
the directory tree on every client and server. Maintenance of
each individual client's and server's /etc/passwd file can
become a lot of work if there are many users distributed over
many machines. Many workstation groups thus run Network
Information Service (NIS), formerly known as Yellow Pages
(YP). NIS is another example of client-server software. On an
network which runs NIS, the NIS server provides user login
information to NIS clients. That is, the NIS server maintains
the complete /etc/passwa file. When a user tries to login on
one of the hosts on the network, the host will first check its own
/etc/passwd file for the user. If the user is defined in the
local file, the login authentication occurs with the local entry.
However, if the user name does not exist locally, the host will
query the NIS server for login information. NIS thus allows
one server to control the authentication for all the users on a
network.

2.8 Domain Name Server (DNS)

Another client-server software program is the Domain
Name Server (DNS). On the Internet, data packets can be
routed from one host to another host because each data packet
contains some header information which contains the packet's
desired destination.  The protocol for this type of
communications is called TCP/IP. The header information
usually includes a unique numeric address known as the
Internet Protocol Number (IP#) which in decimal
representation has 4 numbers, each between 0 and 255
separated by a decimal point (e.g. 131.112.64.32). An IP#
represents a unique host address on the Internet. However,
because numbers are hard to relate to in terms of geographic
location, the convention is to use host names and geographic
domain names, which are then mapped to a list of IP numbers.

Every host on the network usually has a file /etc/hosts
which is a database of network hostnames mapped to their
corresponding IP numbers. But, with the number of machines
on the Internet becoming large and growing everyday, it
becomes impractical to maintain and update a copy of the

complete /etc/hosts file on every machine on the Net. The
complete /etc/hosts file will contain thousands or even
millions of host names. The solution has been to set up at any
large institution only one or two Domain Name Servers which
contain the complete host database. Every other host at the
institution can then query the DNS for host IP# information
without having to maintain and update the huge database.
However, the hosts must be configured with the DNS client
software. In UNIX this is often called the "resolver" software,
because the software client connects with the nameserver to
"resolve" the IP#. Electronic mail, telnet, rlogin, and ftp are all
example of network client programs can benefit from the
resolver software.

2.9 X-Windows Environment

For UNIX workstations, the current standard Graphical
User Interface (GUI) is based on X-windows. The X-window
standard is set by the XConsortium, a collection of companies
and academic institutions, whose origins began at the
Massachusetts Institute of Technology (MIT). The X standard
is a set of protocols for networked displays. The X protocol
provides rules on how software clients and servers should pass
keyboard, mouse, graphics, and other information over the
network to each other. The X-windows software, which is a
product of the XConsortium is free to encourage users to adopt
the standard.

2.10 Homogeneous versus Heterogeneous
Networks

A network of computers of all the same architecture is said
to be homogeneous. A network with machines of different
architecture is said to be heterogeneous. The advantages of a
homogeneous network should be obvious. It is likely to
simplify networking and administration. Also, the hosts in a
homogeneous network of workstations can all share one set of
binary executable files as opposed to the heterogeneous
network which needs to keep a separate set of binary
executables for each different architecture and software OS
version.  Thus, the homogeneous network can offer a
tremendous savings in disk space. However improvements in
both software and hardware technology make maintaining a
homogeneous network difficult; it is nearly inevitable that the
OS and architecture, even within the same vendor, will advance.
To take advantage of these improvements, the system
administrator must either upgrade all the machines at once, or
purchase a few new machines and then struggle to network a
mish-mash of different workstations with different operating
systems. In the sense of hardware, the Sparc architecture has
been an exception to this rule. Although Sparc processors
have undergone tremendous improvements in speed and cost
performance, the binary executables for the Sparc architecture
are still compatible across all Sparc processors for the same
major OS version. Simply stated, a program compiled and
running on one Sparc based machine will run on any other
Sparc machine with the same OS. This is one reason why the
Sparc architecture is popular.
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3. System Hardware Requirements

The hardware needs of each research group will vary from
site to site. For the small research group within a larger
institution such as a university or national laboratory, there are
usually support services that can loan necessary peripherals
such as a tape drive for backups, a CDROM drive for OS and
software installation and bound volumes of documentation. If
these peripherals are not available on loan, then these must be
considered necessities to purchase.

3.1 Workstation Selection

In the small research group with less than about 2 dozen
persons, the important factors should be whether there is a need
for maximum speed in a single machine or if there is a need
for many, lower cost workstations (i.e. "seats"). If the research
involves large computational fluid dynamics (CFD) codes that
need more than a day of supercomputer time to compute, then
having a very fast machine is the better solution. However, if
the tesearchers are only interested in codes that they can leave
running for several minutes to several hours while doing
something else, such as data manipulation, graphing, and
personal productivity, then today's low-cost workstations are
sufficient. The advantage of low cost workstations is that they
provide nearly the same networking performance as a high
speed machine but cost fractions of the price per seat allowing
the research group to purchase many workstations for the price
of just one fast machine, thus providing more users access to
the productivity and networking of a workstation.

3.2 Disk Requirements

Disk requirements are also important in any research
group. There needs to be enough disk on the server to provide
for all the software, all the swap space and all the users. The
standard SunOS software with Openwindows will require about
200 MBs. In addition, installation of compilers, productivity
software, and free software like X-windows and the GNU
utilities will require at least another 200 MBs. The swap space
for the server needs to be at least double the installed memory
which is at least another 64 MBs for most workstations which
now come with 32 MBs. Therefore, just the swap and the
software require about 500 MBs.

Given more disk, the tendency of the users is to waste disk
space by forgetting to delete or compress their unneeded files.
However, there is a realistic minimum for users which lies
around 5 MBs for each casual user, and about SOMB for each
user doing CFD. Usually all the user /home directories are
expected to be on one filesystem which is NSF mounted by all
the clients. This way, the users always access the same /home
directory regardless of which workstation they login from. In
a research group of about 2 dozen people of which 25% do a
considerable amount of numerical work, the minimum disk
requirement for the /home directories is another 400 MBs.
There should also be an additional 100 MBs of temporary disk
always available for a large calculation or to compile a large
software package. .

Altogether, the minimum disk for a file server for our
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hypothetical research group is roughly 1 GB. If the network i3
heterogeneous, expect to add another 400 MBs minimum for
the applications for each architecture or OS platform. It
should become quickly obvious, in disk requirements alone,
why standalone workstations and heterogeneous networks are
not efficient in terms of disk.

3.3 Networking hardware

The assumption at the outset of the paper is that the small
research group has Intcrnet access provided by the host
institution. However, the local responsibility of networking the
workstations may be the responsibility of the local group. If
so, then the group will usually need to purchase some type of
ethernet concentrator box and the needed cables. The
concentrator box is the box that all the workstations are
plugged into. It should provide enough sockets for all the
workstations and one more to connect the box to the main
institution's network backbone. The cables must be able to
connect the workstations to the host institution's network.
Many workstation now come with the standard twisted pair
(usually 10baseT) ethernet. However, most network backbones
are likely to use IEEE-thick ethernet which has 8 wires and
DB-15 connectors. The concentrator box vendor or the
workstation vendor can usually provide the needed adapters.
This document will not cover connectivity with PCs or
Macintoshes. Individual networking needs for PCs and Macs
can be usually referred to the workstation, PC or Macintosh
vendor.

4. Upgrading After Vendor Werkstation Delivery

4.1 Workstation delivery

Each workstation vendor will usually deliver a workstation
that boots up out of the box if it comes with a disk. All brands
of OS these days include a GUI or graphical user interface
which is X windows compatible. The workstations are usually
pre-tested to insure that they boot up and the windowing,
graphics, audio and other peripheral devices work.

Some vendors, especially in Japan, provide service on site to
install and test the OS the first time. If so, it is important to
provide the system engineer with the specifications for the type
of workstation, whether it will be a server, a standalone, a
dataless or diskless client. The amount of disk space for each
partition, the ethernet port serial number, and Internet Protocol
number (IP#), hostname and possible client information are
important facts to have ready which will save time. The
systems engineer can often be very helpful in answering
questions from a new workstation owner. However, this may be
of little help if the new owner does not know enough about the
OS to ask.

Therefore, every administrator should know basically how
the OS works and how to install the OS as insurance against &
corrupted disk or disk crash, or an OS configuration that is
unsatisfactory after the vendor has delivered the workstation.
For this purpose, the instructions on how to instal.
Sun0S84.1.3C for servers, standalones, dataless and diskless
clients arc given in Appendix B. This is similar in complexity



and involves many of the same issues confronted when
installing other UNIX operating systems. Users should note
that some new versions of OS, such as Sun's Solaris 2.x provide
windows driven menus in their installation programs which
greatly simply OS installation. For this reason, administrators
may seriously consider upgrading to an OS such as Solaris 2.x.

4.2 After Delivery

After delivery, there are many additional tests that the
administrator or superuser should try. These include things
such as connecting the machine to the network and attempting
to telnet to another host. Then while logged into the other
host, telnet back to the new workstation. The administrator
should also start up the X windowing environment and see if it
is capable of sending X displays to another workstation as well
as displaying remote X displays on the local console (See
A.20). Other possible things to try are listed in Appendix A,
items 1 through 24.

After the new workstation has been put through the proper
tests, the next step is to begin the process of making the
workstation a more friendly environment to work with.

1) Perhaps the first problem that every new workstation has
is finding other hosts - the telnet, ftp, and rlogin commands do
not work with machine names. The commands should however
work if used with IP numbers. The problem is that the
/etc/hosts table is empty and the machine has not been told
how to look for a nameserver. How to configure the
workstation to query a nameserver is the solution to this
problem. This is described in Section 5.

2) The next task is usually to attempt to mount any needed
directories or export any directories to other clients. Much of
how the final directory structure of the workstation will look
like depends on if the workstation will become a server, a
standalone, a dataless client or a diskless client. This involves
basic configuration of the operating system and is described
thoroughly in Appendices B and C. Sections B.4 and B.5
specifically provide instructions on exporting and mounting
disk partitions.

3) User accounts are the next task. If the new workstation
is going to be a new client in a netgroup running NIS then the
superuser needs to configure the machine to run NIS. This is
provided in section 6. If the machine is going to be the NIS
server or a standalone, then the superuser must first decide how
to make system administration of everyone's files simple, then
how to create the user accounts, how to make users login scripts
more friendly, how to set and change user passwords, how to
install other types of UNIX shells, and how to choose a start up
windowing environment. These are described in the Appendix
sections A.8, 9, 10, 14, 18, 22 and 24.

4) Software needs to be installed. If the new workstation
can be turned into a dataless client, then this can save a lot of
time and work. How to create a dataless client is described in
Appendix B.6. If the workstation is diskless and needs to be
booted by the boot server, then Appendix C gives all the
details. However, the new workstation may need to compile
software completely on its own. There exists a large amount of
free software on the Internet, like X-windows, GNU utilities, X
applications and news reader client programs. How to find it,
install it, and what to install are described in Section 7.

5) Perhaps the new workstation can contribute information
to the World Wide Web (WWW) by becoming a server for FTP
or HTTP. Where to get the software and how to set up these
servers are described in section 8.

6) Finally, if the superuser has performed steps 1 through
5, the workstation should become capable of participating on
the network. However, there is one last piece of software that
all users must learn to obtain, install, and use. It is Mosaic.
One can use it to view this document on-line and other types of
information at locations all over the world. How to get Mosaic
up and running is described in Section 9.

5. Connecting to a Domain Name Server (DNS)

One of the first problems encountered after receiving a
workstation is the problem of connecting to other machines.
Simply, the new workstation does not understand any Internet
host names. The quickest solution to getting a hostname
database is to copy it from another workstation. The ftp
command will work even without knowing any hostnames if IP
numbers are used instead. The superuser should ftp a copy of
the /etc/hosts file from another machine and append it (not
over-write) to the /etc/hosts file on the new workstation.
This, however, is only a temporary solution.

A better solution is to connect to a Domain Name Server
(DNS). There is a good chance that the institution already
possesses a DNS. In the past, the DNS was also known as a
BIND server which is an acronym for Berkeley InterNet
Domain server, after the school where it originated from.
Without a DNS, network client programs such as telnet, ftp and
rlogin may not work unless the IP# is used instead of the name.
For example, the ftp command to an outside host such as:

ftp neutrino.nuc.berkeley.edu

fails with a message indicating that the host is unknown.
Howcver, when the command:

ftp 128.32.142.191

is used, the computer is able to connect to the remote host.
Both commands are equivalent. They both attempt to connect
to the same remote host, except, the network client programs
can understand what to do when they know the IP#, but not
when they only have the host name. The solution is to provide
a host name database which maps IP numbers to host names.
Part of this database is kept in a file /etc/hosts on most
machines. The file may look like: '

# Host Database

#

127.0.0.1 localhost
131.183.69.72 youjimbol loghost
131.183.69.71 youjimbol
131.183.69.73 youjimbo2
131.183.69.74 youjimbo3

131.183.69.1 bouncer-gw

However, this is only part of the solution. The complete
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solution is provide the hostname database of all the machines
in the world. One way of doing this is to keep an up-to-date
copy of the entire world's IP# database on each workstation.
This is however, impractical. There are possibly several million
Internet sites around the world so the file would be quite large.
Also, because new sites become active every day, and old sites
die or are moved to other IP numbers, updating the database
on each machine would be a troublesome task. Fortunately,
almost every institution has created a DNS which has this
updated hostname database and whose specific purpose is to
provide hostname IP# information to clients which request it.

5.1 How the Domain Name Server Works

The creation of a DNS will not be discussed here because
this is something which is a responsibility of the larger
institution and not the small research group. However, a
proper DNS works very simply. The administrator of the DNS
compiles and keeps an up-to-date list of local host names in its
host database. He announces his nameserver to other name
server sites in the world. In addition, if the administrator has
set the DNS up correctly, it will periodically, perhaps several
times a day, connect with several other known name servers in
the world. The DNS compares the time-stamp on its database
with those of the other servers and if theirs are more current,
then it will update its database. Likewise, other name servers
around the world will make contact with the DNS and update
their own files. The entire database of the world's hostnames is
then provided to local DNS clients at the institution. Thus,
each institution's DNS contributes update information to the
world's Internet site database, and simultaneously provides the
DNS client hosts at the institution the most current list of
Internet sites.

The software program on the local workstation which
redirects hostname requests to a networked DNS is called a
"resolver.” However, although some UNIX OS vendors provide
a built-in resolver in the OS, some vendors do not. In addition,
usually the resolver is neither turned on nor configured. For
example, the base Sunos4.1.3 comes with an archive of resolver
routines which programs can be compiled with so they can use
the resolver, but the resolver routines are not compiled into the
OS. Also, the stock telnet, ftp and rlogin programs are not
compiled with these routines. These network client programs
rely on a shared object library - the 1ibce. so file - which does
not have the resolver routines. Here we will digress shortly into
the concept of shared object libraries.

5.2 Shared Object Libraries

In any complex operating system with many networking
and hardware functions, it is much more economical in terms
of disk space to rely on shared object libraries. Instead of
writing and compiling into each executable the same
networking and hardware interface routines, a single set of
executable objects is stored in an object library or several
libraries. When the operating system receives a command to
execute, it will search and load the objects.that are not
compiled directly into the program from shared libraries. The
binary executable programs in most operating systems rely
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heavily on shared object libraries. Therefore, these executables
are often small programs only several tens of kBs in size.

5.3 Statically versus Dynamically Compiled
Programs

Here, we will also introduce the concept of statically
compiled and dynamically compiled programs. A statically
compiled program contains within itself all the necessary object
routines to run by itself. Such programs are much morz
portable because the binary executable can be transferred from
one machine to another machine of the same architecture and
will run, even if the shared object library software installation is
not the same on both machines. However, the executable is
obviously larger in terms of disk space because the object
routines are compiled statically into the program. The Sun
Fortran compiler is an example of a compiler which by default
produces a statically compiled binary.

A dynamically compiled program does not come
precompiled with objects. Instead, it relies on a shared object
library which is selectively loaded at execution time when
routines are needed. The telnet, ftp and rlogin programs are
examples of programs which are usually dynamically
compiled. They are smaller, and cannot run unless the correct
shared library is available.

5.4 Installing a new libc shared object file (Easy
Way)

To take advantage of the DNS, all the internet client
programs such as telnet, £tp, rlogin, rsh, etc. can be
statically recompiled to incorporate resolver routines found in
the 1ibresolv.a object archive library, which is what the
archive library is called on many UNIX systems. However, an
easier thing to do is to either copy or recompile the executable,
shared C object library file (/usr/lib/1libc.so in SunOS)
used by nearly all the executable binaries. There is a risk here
in attempting to install a new shared object library. Since all
the applications use it, if there is an error in the file, the
operating system may become irreparably damaged and not
even be able to reboot. Thus the system must be rebooted with
CDROM or tape to do repairs. In the worst case, the OS may
need to be completely re-installed.

The safest way to proceed is for the superuser to contact the
institution system administrator who maintains the DNS and
ask for assistance. Installing the libc. so file with a resolver
requires two other configuration files as well. The
/etc/host.conf and the /etc/resolv.conf filcs which
require the IP# of the name server(s) available at the institution.
Most likely, the administrators have already compiled and
installed a working version of the libc.so file which is
compatible with the superuser's system. The only requirements
are that the 1ibc.so file must be for the identical version of
OS for the same localization. For example, the
libc.so.1.8.1 compiled under Sun0S4.1.3C for the
Japanese version of SunOS is not compatible with the English
version. The OS versions are not identical. The version
number of the shared object file should always be higher than

the one currently in the directory. For example, on most



Sun0S4.1.3 systems, the stock file is version libc.so.1.8.
The newly compiled version should be libc.so.1.8.1 or
higher.

If the 1ibc.so.1.8.1 or higher file is available, then the
superuser should obtain a copy, install it in a temporary
directory, and then install the /etc/host.conf and
/etc/resolv.conf files.

The /etc/host .conf file configures the resolver routines
in terms of the order with which to check the host tables. On
most systems, the resolver should attempt a host lookup in the
/etc/hosts file on the local machine first, and then if the
name is not found, the machine should then consult the DNS.
Because many name servers provide the full internet domain
address, when internally, only the machine name is necessary,
the institution domain name should be trimmed from any
name. The following example is the /etc/host .conf file for
a machine at the Tokyo Institute of Technology. The local
host database is first consulted before going to the DNS or
BIND server. Then, any local hostnames ending with
mes.titech.ac.jp are trimmed.

order hosts,bind
trim mes.titech.ac.jp

The /etc/resolv.conf file lists the nameservers on the
network. If more than one is available, each will be consulted
in the order which they appear in the file. An example of the
file is:

; Nameserver Resource File for MES Dept
i
domain mes.titech.ac.jp

nameserver 131.112.64.2

5.5 Installing a new libc shared object file (Hard
Way)

If there is no one at the institution who has already
compiled a new libc.so.1.8.1 shared object file which includes
the nameserver resolver, then there is no choice but to compile
the library. The first task is to obtain a copy of the free source
files. These are available on servers around the world via
anonymous FTP. There is a considerable amount of software
available on the network in source file form that comes ready
to compile and install. There is a special command called
"archie” which helps locate such free software on the Internet.
This article will elaborate more about the archie command, free

_software, tar files and compression utilities below in Section 7.

The resolv+ 2.1 software is a free software package on the
network. This is available in Japan from akiu.gw.tohoku.ac.jp
in directory /pub/old/net. Itis also available at a number of
other sites around the world. The software source files are
usually in tape archive (tar) form and compressed with either
the standard UNIX compression utility or the gzip utility which
is also free software available on the Internet.

The files should be ftped over, uncompressed and extracted
from their tar form. The files should be ready to compile for
an English operating system. However, specifically for the
Japanese version of SunOS, the superuser should change
directories to the . /sh1lib directory in the resolv+ 2.1 software
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distribution. He should then edit the Makefile changing any
directory references to files in the /usr/1ib/ directory to
/usr/compat/1lib/. This is because the localized version of
Sun0S54.1.3 still uses the same shared object libraries but keeps
them in the /usr/compat/lib. To compile a new
libresolv.a archive, the superuser should type "make" in
the parent directory for the resolv+ routine. This produces a
new libresolv.a archive. If the user types "make
install" the new archive will be copied over to the
/usr/1ib directory and the old existing file will be moved to a
backup copy.

To compile a new libc.so file, the superuser should
change to the subdirectory ./shlib and type "make." This
will produce the libc.so.1.8.1 or higher version of the
shared object library. Before copying the file to /usr/1ib or
/usr/compat /1ib the file should be tested. The best way is
to set the environment variable LD_LIBRARY_PATH to the
. /shlib directory. The full path name should be specified.

setenv LD_LIBRARY_PATH /full/path/shlib

After executing the command, the superuser to be able to test
the ftp command by typing something like:

ftp thyme.lcs.mit.edu

This site actually exists. If somcthing goes wrong, the first
thing to check is if the /etc/host.conf and
/etc/resolv.conf files are correctly installed. If the
connection is successful, and no errors occur with other
commands such as ls,more, cat, and ps, then the
compilation was successful. The file can ‘be copied to the
/usr/1lib directory on English systems of SunOS, or to
/usr/compat/1lib on non-English localizations of SunOS. A
link should be made in the /usr/1lib to the new shared object
file in /usr/compat/1ib in non-English systems. That is, in
the /usr/1ib directory, the superuser should type:

In -s /usr/compat/lib/libc.so.1.8.1

The computer should now automatically load the new
shared objects into memory at every bootup. To get the
computer to re-read the shared object libraries into memory
immediately, the superuser should type "ldconfig." To
verify that it is using the new libraries, the superuser should
issue a "trace date" command and look for evidence that
the new version of libc.so.1.8.1 is being used. This
command may not reveal anything on non-English systems.
However, the network clients such as ftp, rlogin and telnet
should now work with the name server.

6. Network Information Service Passwords (NIS)

In any network of workstations the distribution of user
accounts among the various workstation is often an issue.
There may be some users which one may want to restrict to
only one or several of the machines, and there may be
individuals who should be given access to all the machines.
There are advantages to providing users access to all the
workstations. The first reason is that it better utilizes the
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computing resources. If users are restricted to only some of
the workstations, it increases the likelihood that there will be
times when a user wants to use an unoccupied workstation but
cannot find one which he is authorized to use. Restricting
users to certain machines also increases the likelihood of only
overloading one or several of the workstations when others are
less loaded. In general, open user access to all the machines is
most likely to optimize the performance of any network of
workstations. However, there are times when restricting access
is a good idea. For example, due to security, there may be
workstations with proprietary data that should not have open
access to all the users. In addition, there may be dedicated
workstations set aside to do specific tasks.

In general, most networks function with most of the
workstations completely open to all the users. In such a
network, managing the user account information and
passwords is best handled by NIS. NIS is a network protocol
used mainly for user authentication. The NIS server keeps a
record of the account and login information for all the users
and provides that information to the NIS clients which request
information. The NIS clients form what is known as a
netgroup or internal NIS domain. The advantage of NIS is that
all the user account information is kept in one file on one
server and issuing an account for a user to the netgroup of
workstations is simply performed once on the server. Of
course, in the case that certain users need to be restricted to one
or more particular machines, NIS still offers the flexibility to
specify users on individual clients.

6.1 Configuring the NIS Server

One of the machines should be chosen as the NIS server.
In SunOS§, the file /etc/defaultdomain should be created
with the name of the local network name. Other operating
systems should have a similar file. The name of the new NIS
domain needs to be unique at the institution in order to prevent
networking problems from occurring due to duplicated NIS
domain names. The superuser should consult with the
institution's system administration about valid domain names
already in use and inform the system administration of plans to
create an NIS domain. The /etc/defaultdomain file should
contain the single word name of the domain.

Optionally, the superuser should also create the file
/etc/netgroup which aliases a group of clients. The form of
the file should be:

NISdomainname-clients \
(clientl.mes.titech.ac.jp,,)
(client2.mes.titech.ac.jp,,)
(client3.mes.titech.ac.jp,,)

s s

(client4.mes.titech.ac.jp,,)
(client5.mes.titech.ac.jp, )

Specifically for SunOS, if the server version of the OS was
installed (Appendix B) on the NIS server, then there should
already be a /var/yp directory. Many other operating
systems also use the /var/yp directory to run NIS. If the
/var/yp directory does not exist, the superuser should create
one. There should be a file called Makefile in the directory. If
not, then there is a backup copy in /usr/1ib/NIS.Makefile.
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This should be copied over and renamed to Makefile in the
/var/yp directory. Then after changing to the /var/vyr
directory, the make command should be issued which will
create the necessary files to configure the NIS server. Some
errors may occur the first time through which will terminate the
compilation. However, the make command should reissued
again which should result in fewer error messages or no error
messages at all.

In order for the users on the client machine to be able to
change their passwords on the NIS server, the server must be
running the rpc.yppasswd daemon. To start the NIS program
rpc.yppasswd daemon, the superuser should type the single-
line command:

/usr/etc/rpc.yppasswdd
DIR-/etc

/etc/passwd -m passwd

Also, to have the rpc.yppasswd daemon start automatically
every time the machine is reboot, the same line must be added
to the /etc/rc.local file. A good place 10 put the line is
after the other rpc daemons are started. The server now needs
to be rebooted to initialize the daemon. The individual
commands in the /etc/rc.local file can be issued manually
by the superuser if the NIS daemon needs to be started without
rebooting.

6.2 Configuring the NIS Clients

Client configuration is similar to the server configuration.
However, the clients only require the /etc/defaultdomain
file with the same name as found in the server. Also, the
directory /var/yp needs to exist. Nothing needs to be in the
/var/yp directory, however, the start up script in
/etc/rc.local checks for the existence of the directory. If it
does exist, then it is assumed as a request to run NIS on the
system.

Unlike the NIS server, the NIS clients need to inform the
security daemons in the OS to check the NIS server for
netgroup passwords and groups if the login name of a user is
not found in the /etc/passwd and /etc/group files. The
default SunOS installation adds a line at the end of the
/etc/passwd as well as  /etc/group files which looks like:
+: (a plus and a colon) possibly followed by an asterisk and
several more colons. The initial +: tells the security daemons to
query the NIS server for information. This must be present for
the NIS client to use NIS. This flag is also conveniently
removed when a specific client needs to have access restricted,
such as prior to a shutdown for hardware maintenance,
backups, or some other security reason. Like the NIS server,
the clients require either a reboot or manual script execution of
part of the /etc/rc. local file to start NIS.

For diskless clients, the directory:
/export/root/client/var/yp should exist and the
/export/root /client/etc/passwd, defaultdomain, and
group files should be modified.

7. How to Get Free Software From the Net

Section 5 mentioned the use of "archie" and "anonymous



ftp." For many users and administrators in the Internet
community, these two commands are the main methods for
finding the location of software and obtaining it. Free software
abounds on the Internet. There are Internet newsgroups
devoted solely to the dissemination of free software. Much of
the software is very useful and some have become so
widespread that many users expect to have them on any UNIX
system. Some examples of the most popular free software are
X-windows which is the product of the XConsortium, a group
of private computer and software companies and academic
institutions headed by the Massachusetts Institute of
Technology. X-windows is a standard windowing protocol for
networked windowing computer systems and should be one of
the first things to install on a computer system. The GNU
(pronounced ga-new) or Free Software Foundation is also a
major force in free software for UNIX computer systems.
Within GNU's distribution are such standard applications such
as the gcc and g++ compilers, gnuplot graphing software,
ghostscript and ghostview free PostScript interpreter and
viewers, and the gzip utilities. The key to finding the software
and getting a copy are though the archie databases.

7.1 Installing Software from Sources on the Net

The compilation and installation process for most software
on the network follows 3 basic steps. The source files usually
come in the form of a single archive file. The first step is to
use anonymous ftp to fetch a copy of the file from an ftp
server. The next step is to unpack the software using the
uncompress and tar commands. Finally, the software needs to
be compiled and installed using the UNIX make utility.

The first step - using anonymous ftp to fetch files from the
server - is the basic method for obtaining any software on the
Internet. Most users are familiar with the ftp client program
and already use it to transfer files from one host to another
host in secured accounts that require passwords to access.
However, the ftp server can also be configured on most systems
to allow guest or anonymous access to a restricted directory.
To use anonymous ftp, the user can issue the command: f£tp
hostname. When the ftp server on the remote host queries
for the login name, the user should enter "anonymous" or
"ftp" as the userid. If anonymous ftp is permitted on the
server, then the user will be usually be asked to enter his email
address as the password. The email address is often kept for
logging purposes to keep track of the network traffic on the ftp
server. After login, the process of getting files via ftp are the
same as for normal ftp. Because the files on the net are usually
compressed into a compact binary file, it is usually wise to set
ftp to binary transfer mode (i.e. type "bin" inside ftp).

The second step is unpacking the software. Often the
software is archived using the tar command to combine a
whole directory of files and subdirectories into a single file.
Then the file is compressed to reduce disk space and network
transmission time when someone fetches the file. The resulting
software package usually looks like filename.tar.z oOr
filename.tar.gz. To unpack the file, the user should first
uncompress the file. UNIX has a built-in compression and
decompression utility simply known as compress and
Files ending in a .z suffix are usually
compressed with the standard UNIX compression algorithm.

uncompress.

These files can be uncompressed by issuing the uncompress
filename command. If the file ends in a .z or .gz suffix,
then the file was compressed using the GNU compression
utility know as gzip. To uncompress the file, the user needs
to use the gunzip filename command. Once the archive
file has been uncompressed, the individual files in it need to be
extracted. This is done with the: tar xvE
filename.tar command.

Much of the software on the network comes in the form of
C source code. The software is designed around the UNIX
make utility. Many software packages which come as source
code are broken in many smaller programs. Each small
program needs to be compiled, then linked together with the
needed object library archives. The combined object files and
libraries are then loaded into one or more executables. If the
code package is large, then the compile time can be long and
the specific compilation instructions tedious. The UNIX make
utility simplifies and organizes the compilation by using a
compilation instruction list known as a Makefile. The
Makefile defines the special compilation flags for the
compiler, the specific libraries to link to, the object files which
need to be compiled, the directories to look in for specific files,
the target executable and finally any installation instructions.
The make utility also checks the time-stamp on the object files
it compiles relative to the time stamp on the code source files
and determines if re-compiling is necessary. This can save a
tremendous amount of compiling and development time when,
for example, a small modification to one source file is made in
a large software package. The make utility will only re-
compile the single source file and load the new executable, thus
bypassing the re-compilation of all of the other untouched
source files.

The final step in compiling and installing the software is to
usually follow the instructions in the file "README" or
"TNSTALL." However, most of the instructions are similar. The
software authors usually suggest editing the Makefile to specify
special compiler flags for the type of operating system and
hardware that the user is compiling for. Usually, the details
about each option to set in the Makefile are well documented.
The user can also specify certain directories to install the
software and documentation in. Lastly, the user types make to
compile the software, make install to install the software
in the desired locations, make install.man to install
manual page documentation, and lastly make clean to clean
the source directory of unneeded object files and executables.

7.2 The First Software to Install - Archie

Archie is a software package that helps locate other
software on the Internet. The archie project was a joint project
between McGill University in Canada, Rochester University in
New York and the University of Southern California’s
Information Sciences Institute. The software is a client-server
package which uses a protocol known as Prospero. The
objective of archie and prospero is to serve information to the
public on the location of software servers around the world.
The archie client on a system queries an archie server's
database regarding the location of a specific software package.
The server then searches its database and sends a list of
anonymous ftp sites around the world and directories in which
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the software is located at each site. Databases are designed to
be self-updating with other servers around the world so that all
servers are up-to-date much like the DNS.

The easiest way of finding archie is to type "archie
archie” on a system at the institution that has the archie
client installed. Barring that capability, the list below shows a
number of sites in Japan and the directories where they are
available via anonymous ftp.

ftp.cs.keio.ac.jp: /pub/inet/archie
ftp.mei.co.jp: /free/NetBSD/NetBSD-0.9/archie
ftp.tohoku.ac.jp: /pub/old/net/archie
ftp.wg.omron.co.jp: /pub/net/archie
wnoc-fuk.wide.ad.jp: /pub/misc/archie

The client installation instructions are straightforward and
as mentioned in section 7.1, use the standard UNIX make
utility. However, the clients still require access to an archie

database server. If the institution already has an on-site server,
then that is the best server to use. If other systems at the

institution have already installed archie, one can sometimes list
which server other clients are using by using the "archie
-1" command. This only works on the more modern versions
of the archie client program. In any event, a list of major
servers around the world is given below:

archie.ans.net (USA [NY])
archie.rutgers.edu (USA [NJ])
archie.sura.net (USA [MD])

archie.unl.edu (USA [NE])

archie.mcgill.ca (Canada)

archie.funet.fi (Finland/Mainland Europe)
archie.au (Australia)

archie.doc.ic.ac.uk {Great Britain/Ireland)
archie.wide.ad.jp (Japan)
archie.ncu.edu.tw (Taiwan)

7.3 Learning About New Software - InterNet News

Once archie is up and running on the system, it is just a
matter of learning about new software, and then using archie to
locate the nearest ftp server which has the software. The best
place to find this type of information is on the Internet news
groups (also known as USENET, netnews, News, etc.). There is
a network news transfer protocol (NNTP) which provides this
news service to news clients. Most likely, an administrator at
the institution has already installed a news server. To read the
news, the user must have permission to access the server and
also have the news client software. The news clients usually
provide the capability to read news, post news, and send email
directly to other people who post articles to the network.

There are tens of thousands of news groups in the world
today. News groups range in subject from UNIX software to
the restaurant reviews. The average full Internet news server
holds perhaps 1 gigabyte of news from as many as 3,000
groups.
would be advised not to start their own news server, but find a
server on site which will grant them permission to read news.
The system administrator of the news server should be able to
provide the hostname and IP# of the news server and some

Needless to say, the average small research group
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specifics on the type and version of the news server.

The complete news client needs two basic software
packages. One is the news client software that interfaces with
the NNTP server and other is the software which provides thz
user interface. One common NNTP client is the inews client
distributed as part of the nntp.1.5.11 release found at many
ftp sites. The user interface program is known as rn which is
short for "read news." There is a more full featured threaded
news reader known as trn which has the additional feature of
being able to track down and list all the articles which follow
the same subject. Both the NNTP inews software and either
the rn or t rn news reader must be installed to conveniently
read news. The trn news reader requires a newer version of
NNTP server software which may not be installed at the
institution. The news administrator should be able to provide
morc information on the news server version.

Installation is straightforward, utilizing the UNIX make
utility on most operating systems. After installation, the system
administrator should subscribe to and read the following news
groups:

comp.sys.sun.admin

comp.unix.admin

comp.sources.unix

7.4 The Stock MIT X-Window Distribution

Almost every workstation today comes with an X-windows
compatible windows interface. The X standard is very
important because it is a networked, client-server window
interface software. This means that X clients can be requested
over nctworks, and displayed on different hosts just like any
other client-server software. (See A.20) This provides users the
capability to display any type of graphical data on any open
network host anywhere in the world provided that the network
bandwidth is sufficient to support the high volume of graphics
data. For example, it now becomes possible to do all the
numerical calculations on a supercomputer located hundreds
or thousands of kilometers away, and then display the
graphical results on the local workstation console by
instructing the supercomputer to send an X display over the
network.

Different companies have different implementations of X-
windows. For example, DEC supports the X/Motif windowing
environment. SunOS comes with their implementation, which
is called Openwindows. The Japanese version of SunOS84.1.3
does not support the latest version 3 of Openwindows, only
version 2, but the interfaces are very similar. One must
upgrade to Japanese Solaris 2.x to run Openwindows 3. Sun's
Openwindows 2 does not however support all the windowing
calls used in X/Motif and vice-versa. This can cause problems
with compatibility when using Openwindows on a workstation
console and then trying run an application which requires the
X/Motif standard. However, in general, both support X-
windows standards. In addition, Sun Microsystems has agreed
to become X/Motif compliant, but users must upgrade to the
latest version of Solaris 2.x to obtain the compatibility.

Having an X-windows compatible GUI however, does not
guarantee that a full X development library exists that wil.
allow users to compile new X applications. The solution is to
install the stock MIT-X distribution which is freely available on
many ftp sites around the world. The full distribution requires
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roughly 100 MBs of disk space to store and 60 MBs more to
compile, and it is fully compatible with most workstations.

Why should a small research group install X-windows when
Openwindows or some other X environment is already
available? The answer as mentioned before is that much of the
free software which exists on the network requires the stock
MIT-X libraries to compile and run. In addition, The MIT-X
distribution provides an alternative choice to what type of X-
windows GUI users can use. For example, while some users
like the Openwindows interface more than the standard X-
windows, there are also those who are the opposite. (See A.22
and A.24 for user specific installation). For about an extra 100
MBs on the server, the entire network can have the full MIT-X
development environment to compile all the additional free
software, and also provide users the option of selecting which
windowing environment they like.

7.5 Installing X-windows

The current XConsortium release of X-windows is knows as
X11R6. This has only recently become available. This is the
newest release and as yet, untested by the authors. Many sites
around the world still run the X11R4 release which is several
years old now and two generations behind. At most academic
and research sites around the world, the most common release
is X11RS. ‘the RS release includes approximately 80 MBs of
source files and approximately 26 patches, which are fixes for
bugs in the RS release. The full installation of X-windows may
take several days of compilation and re-compilation because of
the massive size of the software. However, once compiled and
installed, the other free X compliant software packages can be
compiled easily and quickly.

The first step is to locate an ftp site which has the X
distribution. This can be easily achieved using archie. The RS
distribution usually comes in 4 directories, mit-1 through mit-
4. In each directory, there is a CHECKSUMS file, a FILES.Z
file and a number of compressed archive files mit-n. 27, each
being half a MB in size except for the last file. The n
represents and integer between 1 and 4 and the ?? represents
two digits. To compile the X release, the superuser should
make sure there is at least 160 MBs of free disk space on the
/usr partition.

The superuser should create a directory and call it
"/usr/local/xr5," or something similar. This is now the top
of the mit directory tree. In some temporary directory, the
superuser should make an ftp -iv (the -iv sets non-
interactive mode so the ftp client will not tediously ask to verify
every file during an mget) connection to the ftp server with the
X-distribution and then ftp using binary mode, all the files
beginning with the mit-1 directory. The commands should be
similar to:

ftp> cd /pub/X11lR5/mit-1
ftp> bin

200> Type set to I

ftp> mget *

After one set of files has been ftp'ed over, the next step is to
uncompress and extract the files. In the current directory, the
user should type (in a single-line command):

— 87 —

cat mit-1.?? | uncompress | (cd
/usr/local/xr5; tar xfp -)

This will take several minutes after which the superuser
should then remove all the files in the temporary directory, use
ftp to transfer another set of files over, and uncompress and
extract the next set and so on. When all four directories are
finished then the superuser should decide if he wants to install
all the contributed software. This will require at least another
150 MBs of disk space and considerably more time to compile.
The contributed software can be optionally compiled one at a
time at a later date, so this not critical.

The next step should be to edit the site.def file in
/usr/local/xr5/mit/config/ directory. By default, the X
installation will occur in /usr/bin/x11, /usr/1ib/X11, etc.
To change the installation directory, which is recommended,
uncomment out the lines and change the ProjectRoot
variable t0 /usr/local/X11R5 or something similar. (Note:
Many administrators like to put non-vendor software in the
/usr/local directory.) Also, the superuser should edit the
vendor.ct file and set the correct OS Major and Minor
version numbers (for example for SunOS4.1.3, the major
version is 4 and the minor version is 1.3).

The machine should now be ready to compile. To compile,
the superuser should exit any windowing environment to free
up memory because the compilation will require a lot of
memory. Then the superuser should type:

make World >& world.log

which will compile X-windows. Special compiling flags may
be needed for some other archictectures and OS versions. The
distribution will take as long as 6 hours to compile on a
Sparcstation 2. Occasionally, the superuser may want to peek
at the progress of the compiling by using the UNIX command:

tail world.log

If the compilation fails the first time, it should be attempted
again with the same make World command. When the
compilation completes, to install X-windows, the user should

type:
make install >& install.log

The above command will install the libraries, include files and
binary executables in /usr/local/X11R5 or to whatever
ProjectRoot was settointhe site.det file.

There are bugs in the stock MIT-X distribution. About 26
patches are available which fix many of the source files and
even some of the X libraries. In the source tree,
/usr/local/xr5/mit/utilities directory, there will be
some applications such as xmkmf and patch. These are not
by default installed and the superuser should install these
manually by typing make install in the directory. The
patch utility is needed to install the patches to the X source
tree. The superuser should ftp the fixes for the R5 sources
directly into the top level of the source tree so that the fixes are
in /usr/local/xr5 and at the same level as the . /mit
directory. The patch can be applied by issuing the command:
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patch -p -s < patchfile

where patchfile is the specific fix being applied. The first
patch will also require a second small patch called sunGx.uu
which takes advantage of Suns with graphics accelerators.
The instructions are inside the patch file which should be read
by the superuser. It is sometimes possible to install several
patches at once before recompiling. However, this does not
always work and the entire X distribution must be recompiled
before applying the next patch which may take many more
hours.

Once the X-distribution and all 26 or so patches have been
successfully compiled and installed, then the source tree can be
cleaned of all the object files and compiled client programs.
The source tree itself takes a considerable amount of disk space
which may not be of real value at present. Instead, the wise
thing to do is to make a backup tape archive of the source tree
with all the patches installed and then to delete it from the disk.

7.6 Installing X Application Software

The X distribution comes with its own configuration utility,
xmkm£, which assists in creating Makefiles. The xmkmf is an
abbreviation for "X-Make Makefile." Given a very basic
configuration file called "Imakefile" the xmkmf utility will
build a Makcfile which should provide all the correct links to
the X directories, where to install the compiled binary, and
where to put the documentation. This way, the user who wants
to compile a contributed X application needs only minor edits
to the Imakefile or none at all, and needs to just type xmkmt
and make to build most applications.

As expected, all contributed X applications come with
README and or INSTALL files which provide specific
instructions on how to install the application. The steps
however are usually similar with all other X applications. First,
the user makes minor edits to the Imakefile to choose perhaps
a compiler and any special hardware options. Then the user
types xmkmf to generate the first Makefile. If there are
subdirectories with various source files, then often the README
instructions will also specify that the user first type make
depend, and then finally make. When the software has
compiled successfully, and the user has tested the software to
see that it works, the next step is to become the superuser and
install the software by typing make install and then
make install.man to install the man page
documentation. After exiting superuser mode and going back
to user mode, the user should type rehash to tell the
computer to re-read the directory structure for any new
commands and then test the application one more time.
Finally, the user should type make clean to remove the
unnecessary object files and binaries, then tar and compress
all the files and put them in an archive directory on the system
for posterity.

7.7 Some Popular X Applications

The following is a list of popular X applications that every
system should have:
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xdbx X windows based debugger

xgraph A simple graphing utility that is easy to use

XV X viewer and editor for GIF, JPEG, TIFF, and
Bitmap images

mpeg_play X animation player that plays movies

xfig An X based drawing utility

kterm Kanji terminal for X windows (similar to
Xterm)

ghostview GNU based Ghostscript and X windows

postscript viewer

The complete list of contributed X software is extremely long.
It is archived at the site ftp.X.org.

7.8 GNU - Free Software Foundation

The Free Software Foundation - also known as GNU
(pronounced ga-new) - provides a vast number of free software
for UNIX systems. Many developers actually prefer the gcc
and GNU c++ compilers to the Sun cc compiler because gcc
follows the ANSI standard while Sun's compiler in SunOS84.1.3
does not. GNU also supports a full C and C++ library of
function calls. In addition, GNU supports the Ghostscript
interpretation language which is free and compares in
performance to Adobe Postscript. The GNU foundation also
provides enhanced versions of many UNIX commands such as
make, install, more (less), chmod, chgrp, sort, grep, 1s,
etc. The EMACS editor is also a GNU product. The compiled
binaries for all the GNU releases varies on systems from
60MBs to about 90MBs. This means that the source files and
libraries needed to compile all the GNU applications is perhaps
150 to 200 MBs. Most likely, someone else at the institution
maintains an up-to-date GNU software library on their system
already compiled for the same OS and architecture. The
easiest way to get the GNU software is therefore to copy the
files over and install them in the same directory tree structure.
Failing that proposition, the superuser can usually find GNU
sources at almost any ftp site and begin to compile the GNU
applications.

Perhaps the most urgently needed applications are the GNU
compression utilitics known as gzip, gunzip and zcat.
Because the compression algorithm in gzip usually out
performs the standard UNIX compression utility by an
additional 10% to 20%, many archive sites that store several
GBs of files are finding the extra several hundred MBs of free
disk very useful. The next important utility to compile is the
GNU make utility and the gcc C compiler. Many new software
releases are now conforming to the ANSI standard, which
insures more portability across various vendor platforms.
Therefore, many newer versions of C source codes will no
longer compile with the Sun compiler. The gzip GNU
compression utilities however, usually come compressed with
standard UNIX compression. The utilities also compile with
the stock SunOS cc and make, which provides a starting point
into compiling and installing the rest of the GNU software.

As usual, the GNU software is installed like other software.
Users trying to compile the software should always read the
README file and then follow the instructions. One interesting
feature becoming popular with the GNU releases and. other



software releases are the Configure shell scripts. These are
executable scripts that are intelligently programmed and
actually figure out many of the configuration parameters on
their own which go into the Makefile. The user occasionally
must answer a question, but the Configure software will often
provide the correct answer as the option.

8. Installing Information Servers: FTP and HTTP

If a host internal to an institution can be accessed via telnet,
ftp or rlogin from Internet hosts outside the institution, then it
is possible to set up the internal host as a world wide
information server. Yet, even if the institution does not allow
networks to reach outside (effectively placing a firewall
between the outside world and the internal network), it is still
possible to configure the host as an internal information server
and thus provide information to others internal to the
organization.

There are many types of information servers on the
internet. Here, the article wil! describe two popular servers.
The first is the anonymous ftp server. The other is the hyper
text transfer protocol or HTTP server (also popularly known as
a Web server).

8.1 The anonymous ftp server

The standard SunOS4.1.x in.ftpd daemon supports
anonymous ftp. It is a straightforward process to create an
anonymous ftp site. The first step is to choose the host server.
A dataless client with its own hard disk is a good choice.
Placing the files on the client relieves some of the load from
the main network file server. Also, this permits some level of
security in that the main network file server is not unnecessarily
exposed to malicious hackers on the net. However, this is not
to say that creating an anonymous ftp site is a significant
security risk. The anonymous ftp site described here, if
properly set up, does not present any known security holes in
SunOS4.1.x. However, as it will be described below, it may
become desirable to provide anonymous users with write access
to the disk which does present some security risk.

After choosing the host which will become the ftp server,
the superuser of the machine should add an entry into the local
/etc/passwd file (not on the NIS server) which looks like the
following line (all on a single line):

ftp:*:399:10:Anonymous FTP Account:/home/misc/
ftp:/bin/csh

It is important that the asterisk exist after the "ftp:" where the
encrypted password would otherwise be. The asterisk
guarantees that no one can login interactively into the ftp
account. The superuser should then make directories and copy
the files like in the example below.

mkdir /home/misc/ftp

mkdir /home/misc/ftp/bin

mkdir /home/misc/ftp/etc

mkdir /home/misc/ftp/pub

cp /etc/passwd /home/misc/ftp/etc/passwd

cp /etc/group /home/misc/ftp/etc/group

In the ~£rp/bin directory, the superuser needs to copy a
statically compiled version of the 1s command. The 1s
command in the /usr/bin directory will not work by itself.
As a security measure, when the ftp server receives a request to
connect to the anonymous ftp account, it performs a chroot
to the ~ftp/ directory. This means that the ftp account's home
directory now becomes the root directory and no links or file
access are permitted beyond the top of the ftp directory.
Because the 1s command in the /usr/bin directory is
dynamically linked to the shared object library in /usxr/1ib,
unless one also copies the l1ibc.so shared object to
~ftp/lib/libc.so, the dynamically linked 1s command will
fail. Therefore one solution is to make a ~ftp/lib/ directory
and copy the libc.so file there. However, a more economical
(in terms of disk) solution is to obtain a statically linked copy
of the GNU ls command. A copy of the static 1s command is
available via anonymous ftp from netsul.mes.titech.
ac.jp in directory /pub/sys_admin.

Next, the superuser needs to edit the password and group
files to remove any extraneous entries as well as any encrypted
passwords. The ~ftp/etc/passwd file should be similar or
identical to:

root:*:0:1:0perator:/:/bin/csh
daemon:*:1l:1::/:
ftp:*:399:10:Anonymous FTP Account::

and the ~ftp/etc/group file should be similar to:

wheel:*:0:
daemon:*:1:
staff:*:10:

There should only be these entries and no others. Finally, to
protect the security of the ftp account, the superuser must
change permissions on the various files and directories, after
which , the ftp site will become functional.

chmod 555 ~ftp/bin ~ftp/etc

chmod 755 ~ftp/pub

chmod 444 ~ftp/etc/passwd ~ftp/etc/group
chmod 111 ~ftp/bin/ls

There may come a time when the ftp site will be opened up
to allow anonymous connections to upload files to the ftp
server. Most sites allow this because it permits users to
contribute software to the site. If the ftp site will support
uploads, then the usual place to provide this capability is in
directory ~ftp/pub/incoming. Below are the standard
procedures:

cd ~ftp/pub
mkdir
chmod 777 ~ftp/pub ~ftp/pub/incoming

incoming

8.2 Security Risks

There are some security risks in enabling public users to
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upload to the server. A malicious user can now ftp a number
of large, useless files to the site which will occupy the disk and
disable other users from having enough disk to perform other
functions. This is one reason why the ftp server should never
be on the netgroup's main file server. The malicious attack by
overwhelming an ftp server with too many incoming files is
called "FTP bombing."

All electronic mail spooler partitions are also at risk from a
similar attack called "mail bombing," in which a malicious user
programs his computer to send so many email messages that
the mail spool directory fills up the entire partition. For this
reason, electronic mail should always be kept on a separate disk
partition from the root directory, in order to protect against
mail bombings from over taking the root directory and
disabling logins. Other ftp server daemons are available on the
network which are customizable in terms of report logging and
security. One is the experimental server from
jupiter.ee.pitt.edu in directory /pub/ftpd.mod.shar.
Another is the wu-ftpd daemon which is available from
miki.cs.titech.ac.jp in /pub/net /wu-ftpd.2.1lc.tar.gz.

8.3 The HTTP (Web) Server

Within the last three years, there has emerged the World
Wide Web (WWW) initiative from the high energy physics
research center at CERN in Switzerland. Their hope has been
to develop a fast and convenient method of serving
information and therefore connect the entire world in one large
information network or "web." The network computer
scientists at CERN have developed a fast data transfer protocol
for transferring hypertext documents, hence the acronym
expansion of HyperText Transfer Protocol. However, most
users refer to the server as a "Web" server. The hypertext
documents are formatted documents that allow multimedia to
be referenced and accessed over the network. A multimedia
document need not be on a local server. In fact, parts of the
document can be located in different places all over the world.
The document and its associated pieces are fetched and
formatted at the time of the presentation.

Hypertext, a term more often used in the Macintosh world
is basically special text associated with some other function. In
essence, hypertext acts as a button to execute something else.
In a document, the hypertext can be clicked on with the mouse
causing another action, for example, fetching a remote
document. CERN has released specifications for an HTTP
server and also their own free version of server software.
CERN is also responsible for the format specifications of the
hypertext documents. They have developed the specifications
for HyperText Mark-up Language or HTML which is how to
write documents for a Web server. They have also developed a
new version called HTML+ which supports mathematical
equation lay-outs in documents. However, HTML+ has not yet
been incorporated into any available Web display software as
of June 1994. In the United States, the National Center for
Supercomputing Applications (NCSA) at the University of
Illinois at Urbana-Champaign have also released a version of
their Web server.

Installation is straightforward on both versions. The CERN
server is full featured with many security and password access
capabilities including the capability to be run as a proxy server,
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which means that it can be run from behind firewalls and
gateways to provide users the ability to use the server as if the
firewall did not exist. The NCSA server is for serving HTTF
documents only and is simpler with less features, although &
patch now exists to provide proxy functions as well. The
NCSA version installation and configuration is somewhat
simpler and is what will be described here. However, the CERN
server does have more features and is available via anonymous
ftp from info.cern.ch in directory /pub/www/bin.

The NCSA version is available from the host
ftp.ncsa.uiuc.edu in directory /Mosaic/ncsa_httpd. The
server softwarc comcs precompiled for the Sparcstation and a
number of other platforms. It can also be obtained in source
code form.

The administrator who is doing the installation should
obtain the compressed and tarred file and then create a
directory perhaps called /usr/local/www. The server
software should be moved to this directory and unpacked. The
result will be a small 90kB binary program called httpd, a
README file and several other support directories.

To configure the server, the superuser should change
directories to the . /conf directory. The software will come
with 3 files that end in with the .conf suffix and 3 template
configuration files that end with .conf-dist. The superuser
should only edit the .conf files and not the distributed
templates.

The first file to edit is the httpd.conf file. This
configures the server and how it will run on the system. Most
of the flags are relatively straightforward to set. Most likely, if
the superuser does not change the directory structure after
unpacking the server software, then he only needs to configure
the following:

User = the userid name to server documents as (we use £tp)

Group = the group id to executed commands with (we use
staff)

Serveradmin = email address of the server admin ( we use the
author's address)

ServerRoot = the path to the aux. directories (we use
Jusr/local /www/httpd)

The next file to configure is the srm.conf file (short for
Server Resource Map). The file tells the server where the
hypertext documents are located. Similarly to the fip server,
the HTTP server, for security, will not serve documents from
any directories outside of those specified in srm.conf file.
The main variables to set are the following:

DocumentRoot = document location (we use
/home /netsul/mosaic/htdocs)
UserDir = public directory (for security we specify
DISABLED)
alias /icons/ = path to icons (we use
/usr/local /www/httpd/icons/)
ScriptAlias /cgi-bin/ =cgi-bin path
(/usr/local /www/httpd/cgi-bin/)

The last file to configure is the access.conf file. This file
determines the access that the public has to the file. For
security, at our site, we only allow connects to the directory
specified in DocumentRoot and for scripts only in ServerRoot



and no other directories. The main variables to set are:

directory to cgi-bin (we use /usr/local/www/httpd/cgi-
bin/)
directory to docs (we use /home/netsul/mosaic/htdocs/)

AllowOveride None

Finally, the httpd server can be started as a standalone
daemon much like the sendmail daemon. The standalone
program installation is very simple. The superuser should add
the following lines to the /etc/rc.local shell script on the
designated server host:

if [ ~f /usr/local/www/httpd/httpd ]; then
/usr/local/www/httpd/httpd -d \
/usr/local/www/httpd
echo "Starting Web Server"
fi

Now the server will automatically start at each boot up. To
start the server right away, the superuser can execute the small
shell script above. The next logical step is to install some type
of hypertext documents into the DocumentRoot directory.
However, the documents are of little use unless one has a
program that can format and display the documents.
Therefore, the next section will describe the installation of
Mosaic, the HTTP client program that is also known as an
"Internet Browser."

9. Mosaic for X - The Ultimate InterNet Browser

The section above detailed the description of how to set up
two types of information servers, an FTP server and an HTTP
server. However, with information in almost any form - text,
audio, or pictures, it has been a major task of developing a
client program which will provide the user with an easy-to-
understand interface to all the information on the Net. The
result of that development has been NCSA Mosaic. The
development continues and relies on input from users and
server providers. There are three news groups dedicated to
issues concerning WWW and Mosaic. They are:

comp.infosystems.www.users
comp . infosystems .www.providers
comp.infosystems.www.misc

In the last year, free "Web browsers" or software that display
HTTP documents have emerged. As mentioned above, the
most popular of the browsers is the one called "Mosaic” which
is free software from the NCSA at the University of Illinois at
Urbana-Champaign in the United States. The need for multi-
language support was also quickly evident, and developers at
NCSA now also support an internationalized version of Mosaic
known as Mosaic-L10N. The L10N version supports Japanese,
Chinese, Greek, Hebrew and Cyrillic. Many ftp sites around
the world now distribute the free source code for Mosaic and
Mosaic-L10N. In Japan, the definitive source for the Mosaic-
L10N software is via anonymous ftp to the Nippon Telephone
and Telegraph (NTT) server at www.ntt.jp. The NTT fip
server is also the definitive HTTP/Web server for documents

pertaining to Japan. It contains on-line documentation in both
English and Japanese concerning NTT and its laboratories as
well as a small Japanese Almanac. How to access the NTT
server will be mentioned in the sample home page HTML
document in Section 9.3.

With the Mosaic client program and X-windows running on
the workstation, a user can access on-line information such as
weather forecasts, satellite photographs, research databases, US

-tax forms, local area street maps, and more. However, as yet,

not many scientific researchers are utilizing this form of
information distribution which has many advantages over
printed text. Low cost, color graphics, accessibility and
timeliness are all examples of advantages of articles distributed
over networks rather than by publishing in a journal article.
For example, the article you are reading now is available on the
internet via the Mosaic client.

9.1 Installing the Mosaic Client

Installing the Mosaic client is simple. It comes
precompiled for a number of popular workstation architecture
including the Sparc. The Mosaic-L10N software from
www.ntt .Jjp should by default run on most platforms with no
modifications. The Mosaic source files and L10N patch file
are also available for those who would like to compile it for
themselves. However, this requires at least X11R4 and the
Motif 1.1 libraries. Note for Sun users: Solaris 2.x users have
the Motif libraries installed and can compile Mosaic, however,
users of SunOS4.1.x and Solaris 1.1 do not have the needed
Motif libraries unless they have purchased a license.

The Mosaic binaries for the LION version are located via
anonymous ftp in directory /networking/WWW/Mosaic-110n
at www.ntt.jp. The binary can be unpacked and executed right
away.

9.2 Linking to a different Home Page

By default, when the Mosaic program starts up, it will try to
access a home page. With no page specified, it will, by default,
reach out over the Internet to the HTTP server at
www.ncsa.uiuc.edu. This is the NCSA mosaic home page.
However, for people located half way around the world, this

can be a costly and time consuming experience. One of the
first tasks is to specify a new home page. The home page can

be set several ways. The system administrator can set the home
page for everyone on the system by adding the line:

setenv WWW_HOME home_page_URL

into the system Cshrc (/usr/local/Cshpaths) file (See A.9
and A.10). Another way is to specify the home page on the
command line with the ~-home command line flag, e.g.

Mosaic -home home_page_URL.

URL is short for Uniform Resource Locator. This is a CERN
defined standard method of specifying a specific file
somewhere on the Internet. The format of the URL is the
following:
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server_type://server_hostname/path_to_filename

where the server_type can be ftp, gopher, http, wais, or
nntp. The server_type is followed by a colon punctuation.
If two slashes are present, then the next item in the URL is the
server_hostname (i.e. the Internet hostname, e.g.
netsul.mes.titech.ac.jp) The hostname is always
followed by a slash and the directory path to the document
beginning from the DocumentRoot directory as discussed in
installing the HTTP server in section 8.3.

The above paragraph defines an absolute URL link. If the
URL omits the double slashes and the hostname, then the client
understands that the URL specifies a relative link. That is, the
URL specifies a file relative to the current server and document
location.

9.3 HTML Documents

The first task of the administrator after setting up the Web
server and installing Mosaic and understanding how to set a
new home page is to actually write a small Hyper Text Markup
Language (HTML) document which will serve as the research
group's home page or as a welcome page to others on the net
who pass by and connect to the server. The basic
documentation for Mosaic and HTML documents are all on-
line via Mosaic at the following URLSs (single-line, no spaces):

http://www.ncsa.uiuc.edu/SDG/Software/Mosaic/Doc
s/mosaic-docs.html

http://www.ncsa.uiuc.edu/SDG/Software/Mosaic/Doc
s/d2-htmlinfo.html

The former is for the Mosaic documentation index and the
latter is the index for documentation on how to create HTML
documents. To access these documents, the user should use the
mouse and pull down the file menu and click on the "Open
URL" item. Then in the new URL window, the user should
type one of the URL's specified above.

Despite the availability of documentation, this article will
also provide a simple home page template which the
administrator can copy and modify as a temporary home page.
It includes some important hypertext links to information
servers elsewhere in the world. HTML and Mosaic also support
the specification and display of image data in the form of GIF,
JPEG, and Xbitmaps within a document, which makes Mosaic
and HTML ideally suited for presenting professional-looking,
laid-out reports with color figures. Audio files and motion
picture MPEG format movies are also valid in Mosaic.

<TITLE>Generic Mosaic Home Page </TITLE>
<Hl>Generic Engineering Laboratory </Hl>

<hr>

<H2> Welcome to the Generic WWW Server </H2>
<hr>

This site became active in June 15, 1994, Its
purpose is to provide information and services
to Everyone. This site is under constant
construction. For more information on how to
use NCSA Mosaic to reach the World Wide Web,
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please click on the hypertext (highlighted and
underlined) below.

<P>

<ul>

<li> <A HREF="http://www.ntt.jp/"> The NTT Home
Page </A>

<li> <A
HREF="http://www.ncsa.uiuc.edu/SDG/Software/Mosa
ic/ NCSAMosaicHome.html"s> NCSA Mosaic (Univ. of
Illinois) Home Page. </A>

<li> <A
HREF="http://www.ncsa.uiuc.edu/SDG/Software/Mosa
ic/ Docs/mosaic-docs.html”"> NCSA Mosaic
Documentation </A>

</ul>

<hr>

<P> Our Address is located at

<P>

<blockguotes>

Dept. of Sometype of Engineering <br>

2-12-1 O-okayama, Meguro-Ku <br>

Tokyo 152 JAPAN <br>

Phone: 03--5734-2804 <br>

Fax: 03-3729-0628 <br>

</blockquote>

<hr>

<P>Any cuestions or bug reports regarding the
future installation of WWW at this site should
be directed to

<P><UL><address> Administrator:
name@machine.ac.jp</address></UL>

<hr>

9.4 Installation problem 1: Missing Fonts

Because the Mosaic client is compiled for X/Motif there
may be several error messages that can occur at start up and
some problems during operation. The first and most common
problem are that fonts are missing. There are two solutions.
One solution to the missing font problem is to create font
aliases. How to do this is described in detail in the Appendix
A23.

Most windowing GUIs such as Sun Openwindows and the
MIT-X distribution come with many fonts which should be
easily displayed. However, Mosaic and other X-client
pregrams often have default resource specifications compiled
into the application. Mosaic's fonts are specified as
Xresources. Thus, another solution is to over-ride the
compiled in defaults by specifying an Xresources file in which
the superuser has changed the default fonts to names which do
exist on the system. For most standard X windows installations
(See 7.4) there is a directory where default Xresource files can
be created to over-ride any X application's compiled in default.
This is in the /usr/local /X11R5/1ib/X11/app-defaults
directory. A template of the app-defaults file is provided with
the Mosaic distribution at most ftp sites. The app-defaults file
should be edited and renamed "Mosaic" and be located in
directory /usr/local/X11R5/1ib/X11/app-defaults/ or
wherever the X-lib directory is located on the system. These
defaults may not work if the X server on the workstation does

"
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not access the app-defaults directory. The way to insure that X
applications know which directory to check is to set the
XAPPLRESDIR environment variable (See A.23).

The system app-defaults can be again over-ridden by the
individual user. In the X standard, the user specified
Xresources found in the .Xdefaults file in the users home
directory takes precedence over other resources. Hence, the
user can specify his own individual Xresources for the Mosaic
fonts by copying the app-defaults to his own .Xdefaults file.
After the user has edited his .Xdefaults file, he should always

type:
xrdb ~/.Xdefaults

to clear and reset his default Xresources.

9.5 Installation Problem 2: Missing KeySyms

If starting up Mosaic generates a number of missing
XKeysym definitions, then the superuser needs to modify the
system's XKeysymDB file. This file maps key symbol names
to hexidecimal representation. The Mosaic software
distribution also comes with a short XKeysymDB file which
should be appended to the existing file for most workstations
with give Keysym errors at the startup of Mosaic. This file is
usually located in the /usr/local/®X11R5/1ib/x11/
directory or wherever the Xlibs are kept on the system.

9.6 Installation Problem 3: Color Map Problems
in Openwindows

The Mosaic client may often suffer from irritating
colormap changes that can make figures or text unreadable.
The reason involves Openwindows and the way it allocates
memory for colors. In Openwindows, the colors are allocated
dynamically as applications need them and stored in a fixed
buffer in memory. For 8 bit color systems which come on all
Suns with stock GX graphics, Openwindows stores only 256
colors. Most users will have only several applications running
at any given time, and those applications usually do not require
many colors and therefore the total number of colors that all
the applications will ever use at any given moment will not
usually exceed 256. However, added together with all the
colors used by other applications, the 256 color limit can be
exceeded when software like XV or Mosaic attempt to load a
graphics image. When the buffer runs out of space and is
over-written, this causes the irritating color changes on Mosaic
in Openwindows. There is one hardware solution to this
problem, which is to purchase and install a 24-bit frame buffer
that can provide for millions of colors. Most workstation
makers are already migrating to this new hardware standard so
colormap problems in the future should be moot. For
example, the stock Sparcstation 20 comes with the new SX 24
bit graphics accelerator.

The other way to avoid the colormap problem is to run
Mosaic under MIT X-windows which does not use the same
color allocation scheme as Openwindows. Section 7.4
described how to download, unpack and compile X-windows.
Appendices A.22 and A.24 describe how to get X-windows up

and running on a Sun.

9.7 Openwindows X/NeWS server problem under
Mosaic

Also, some Mosaic users have experienced incompatibility
problems with Openwindows 2 when the version of Mosaic is
compiled with Motif 1.2 libraries. The author's experience
seems to suggest that the Motif 1.2 compiled version of Mosaic
is incompatible with Openwindows 2 but okay with
Openwindows 3. Because the Japanese Language Environment
(JLE) version of SunOS4.1.3C (i.e. Solaris 1.1) can only
support Openwindows 2, JLE users must upgrade to Solaris 2.x
to use Openwindows 3. Starting Mosaic compiled under Motif
1.2 will kill the X/NeWS server to Openwindows 2. Using MIT-
X rather than Openwindows also eliminates the problem.

9.8 Connection problems with Mosaic

If the Mosaic client is unable to connect to any hosts
outside of the institution, and other clients like rlogin, telnet
and ftp cannot work outside the institution either, but the
Mosaic client works internally, then most likely the institution
has created a firewall which restricts information flow in and
out of the institution. There is little that can be done without
consulting the institution system administration and convincing
them to open up access by perhaps installing a proxy server
(See 8.3 cf CERN http server).

If however, the Mosaic client responds with an error that
host lookup has failed, then most likely, the user's system needs
to connect with a valid DNS. The way to do this was provided
in Section 5.

9.9 How to use Mosaic L10N

The Mosaic browser is fairly easy to use. This section will
describe the most basic of operation. To learn more about how
to use Mosaic, users are encouraged to examine the on-line
document at the URL given at the beginning of section 9.3.

Within a document, hypertext usually appears as
highlighted blue, underlined text. Moving the mouse cursor
over the hypertext causes the URL link to appear at the bottom
of the screen. Clicking on the hypertext causes Mosaic to
attempt a connection with the server.

To open a new URL, the user can select "Open URL" under
the file menu. To open a local file, the user can choose "Open
Local." To view the source HTML document that Mosaic has
laid out, the user can select the "view source" option in the file
menu. This is an easy way of learning how others lay out their
HTML documents. To save a document, choose the Save
option either at the bottom of the Mosaic window or in the File
menu. There are 4 formats under which a document can be
saved. To save the source file for an HTML document, the
user shonld choose the HTMI. option.

The L10N version supports many fonts. If those fonts have
been installed or correctly aliased (see Appendix A.23 for
fonts), then choosing the Options menu and selecting the font

submenu will change the displayed font. Version 2.4 of
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Mosaic-L10N is only capable of automatically recognizing JIS
Kanji. Documents saved in JIS format will automatically cause
Mosaic to load the Kanji fonts and display Kanji in the
window. EUC and Shift-JIS Kanji are not recognize
automatically and require the user to manually change the font
over by clicking on the options menu.

9.10 How to connect to this document and other
future Journal of the Heat Transfer Society of
Japan articles.

If a user has made the effort of completing most of the
installation tasks of getting the workstation up and running and
networked, and also gotten Mosaic installed and running, then
he can access the index to this article and other future articles
for the Journal of the Heat Transfer Society of Japan hy simply
specifying the follow URL in Mosaic:

http://netsul.mes.titech.ac.jp/

10. Conclusions

This article has attempted to provide a basic guide to
system administration with - specific details for
Sparc/Sun084.1.3 workstations. The emphasis has been on
installing client-server and windowing software which will
cnable any small research group to take advantage of the
network resources in the vast world of the Internet. It is the
hope of the authors that researchers who are reading this article
will also participate in the World Wide Web initiative by setting
up their servers to provide information to the scientific
community. Lastly, this document is also available on-line via
Mosaic at the following URL: http//netsul.mes.titech.ac.jp/. It
will be the first in a series of articles from the Heat Transfer
Society of Japan's Journal - Thermal Science and Engineering,
which will be available on line at the netsul site. Any questions
regarding this document should be referred to the authors via
phone or fax (given in the title page footer). or via electronic
mail to:

jcliulmes.titech.ac.jp
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Miscellaneous System Administration
&A

Appendix.
This section will include answers to miscellaneous but ofter
asked questions about system administration.

A.1 How should I shutdown/halt/reboot a
workstation?

The workstation is meant to be left on 24 hours a day.
When a problem arises with the console or someone's display,
the instinct should be to never reboot the machine. Instead, the
user should log in from another terminal and use the UNIX kill
command to kill the hung processes. However, there may be
instances where the power will go down in the building or the
system has become corrupted beyond salvage. In this case, the
superuser must shutdown the system and reboot.

If the need is not urgent, the superuser can use the
shutdown command. If for example, the shutdown is
scheduled for 3:00 pm in the afternoon, the superuser can issue
the command: shutdown 15:00. Afterwards, the power
switch can be flipped off. If the computer needs to be
shutdown immediately, then the superuser should use the
halt command and then flip the power switch to off. In
some instances where the computer console and keyboard are
hung, the superuser should attempt to login from another
console and kill the offending commands. Failing, the
superuser can sync the filesystems and issue the reboot
command. On some newer model workstations, the power
switch can be sent a software command through the EEPROM.
After halting the system, the superuser should enter new
command mode and enter power off.

A.2 How do I check what processes are running
in the background?

The command to check for all the jobs the computer is
running at any given moment is to issue the ps aux
command. This command is useful before the superuser
reboots the system to check if someone is running a
background job which should not be killed. This is also useful
for listing hung processes and their process ID numbers which
should be killed by the superuser.

A.3 How do I check the disk usage?



To check the total disk usage on the mounted filesystems,
the user can type d£. To find the disk usage of a particular
directory, the user can type du -s in the current directory.
To find the actual disk usage of individual files in a directory,
the user can type du -s *.

A.4 Where are the system logs?

SunOS 4.1.x keeps the system logs in several places. The
bootup messages and root logins are appended to the file
/var/adm/messages. The system errors and warnings are
written to /var/log/syslog and the system logins are kept in
/var/adm/wtmp. The messages and syslog files are ASCII
files while the user should use the 1ast command to see the
logins recorded in the wtmp file.

A.5 How do I put a job in the background so I can
logout and it still runs?

The simple answer is to add the & (ampersand) symbol
after any command to place it into the background. For
example, the command

a.out > tempout &

will places the program a.out into the background and
simultaneously redirect any screen output to the file tempout
in the current directory.

A.6 How do I find the NIS domain name?

The domain name is usually stored in a file
/etc/defaultdomain on many systems. Only the superuser
can change the name. The user can type the command:
domainname to see the domain name.

A.7 How do I find the hostname of the machine I
am on?

The hostname is stored usually in the file /etc/hostname,
or on the Sun, /etc/hostname.le0. The user can type the
command: hostname to see the hostname.

A.8 How do I change the login message?

The login message is located in the file /etc/motd (which
is short for Message Of The Day). This file should be edited to
announce to new users scheduled shutdowns, news and events,
or new software on the system.

A.9 How can the superuser easily create new
commands for all the users?

One of the first things that system administrator should do
before issuing user accounts is to edit the archived
/usr/lib/Cshrc and /usr/lib/Login files which the
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add_user script in SunOS copies over to create new user
accounts. The system administrator should add a line to the
archived files near the beginning of the file but after setting the
path environment variable, which looks something like:

source /usr/local/Cshpaths

The administrator should then create a
/usr/local/Cshpaths file that contains a start up shell script
that everyone will run at login time. The Cshpaths file make
system administration very convenient. For example, when
installation of software in a new directory is complete and the
administrator wishes to put the new directory in everyone's
path, he only needs to update the Cshpaths file. The same
simplicity applies when the superuser wants to specify
everyone's MANPATH environment variable which is the
directories the computer searches for the manual pages. If the
administrator then creates everyone's accounts and installs the
modified script, then all users will run the system Cshpaths
file at login.

A.10 How do I add a new user?

Users are best added on the NIS server. In directory
/usr/etc/install is the add_user program. This program
does not work if the NIS server NFS mounts home directories
from a non-Sun server. But if the NIS server is also the file
server, then the superuser can issue the following command:
"Full

add_user wusername 1d# group#

/home/path/username /bin/csh

Name"

The id# must be unique and the group# should exist in the
/etc/group file. The last variable is the shell which the user
will start up with at login. If the superuser has installed other
shells, then the superuser specify a different shell. Valid shells
are listed in /etc/shells. Afterwards, if the system is
running NIS, to push the updated password file to the clients,
the superuser should change to the /var/yp directory and take
make.

If the home directories are located on a remote server
which is not the NIS server, then the superuser can still issue an
account using the following steps: - On the NIS server, the
superuser edits the /etc/passwd file and adds the line (single-
line command):

username:id#:group#:Full
Name: /home/path/username: /bin/csh

Then the superuser should change directories to /var/yp
and type make. Afterwards, the superuser should do the
following on the NFS server with /home directories. (Note:
The path to the home directory of the user is arbitrary and
should be determined by the administrator):

mkdir: /home/path/username

cp /usr/lib/Cshrc ~username/.cshrc

cp /usr/lib/Login ~username/.login
chown -R username /home/path/username
chgrp ~R group /home/path/username
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chmod 711 /home/path/username
chmod 600 ~username/.cshrc ~username/.login

A.11 How do I save data to a floppy?

To save information to a floppy disk, the user should place a
floppy in the floppy drive and type "fdformat" if the floppy
has not already by formatted. The user should change to the
directory with the files he wants to copy to floppy and type

tar cvf /dev/£fd0 files

where files is the name of the directory or files to copy to the
floppy.

A2 How do I eject a floppy disk on the
workstation?

The user should type eject /dev/£fdo0

A.13 How do I eject a CD from the CDROM
drive?

The user should type eject /dev/sro0

A.14 1 forgot my passwd. How do I get a new
one?

The superuser should login as root on the NIS server and
then type:

passwd username

and set a new password for the user. The superuser should
then change to the /var/yp directory and type make
password.

A.15 My computer doesn't recognize a terminal
type. What do I do?

One difference between System V UNIX from AT&T and
BSD UNIX from Berkeley is in the location of the terminal
configuration files or termcap file. In AT&T System V, the
terminal type files are kept in compiled binaries in the
/usr/lib/terminfo/ directory. On BSD sytems, all the
terminal type information are kept in the file /etc/termcap.
Sun0S4.1.3 is a "System Five-ish" operating system that still
has many BSD like features. To install a new terminal type on
the Sun, there are 3 steps.

The first is to obtain the ASCII termcap source segment for
the new terminal and to append it to the termcap file, or to
insert it in a place which logically groups it with other related
terminals. The termcap source is usually supplied with the
terminal specifications or terminal software, or one can obtain
the termcap files from other machine on the net. Often times,
the termcap source file is given in the format terminal.tc to
denote that the file is a termcap file.

After installing the termcap segment, the segment itself
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should be converted to a terminfo file using the
/usr/5bin/captoinfo command, i.e.:

/usr/Sbin/captoinfo terminal.tc > terminal.ti

Finally, the terminfo file should be compiled into a binary by
using the terminfo compiler known as tic.

/usr/Sbin/tic terminal.ti

This automatically compiles the terminfo file and puts it into
the correct sub-directory in /usr/lib/terminfo/.

A.16 How do I do backups with a SCSI 1/4 inch
150 MB tape drive?

On a server with an attached local tape drive, the super user
must reboot in single user mode and then perform a
filesystems check with the fsck command. Then the
superuser should enter:

dump Ocdtsf 1250 18 570 /dev/rst0 /dev/sdla

to dump the sd0a partition, which is the root partition. The
/dev/rst0 is the 1/4 SCSI tape drive. On the Sun workstatior,
the tape drive does not necessarily have to be local. Instead, if
the drive is connected to another host on the net, the superuser
can type: ’

rdump Ocdtsf 1250 18 570 remotehost:/dev/rst0
/dev/sd0a

to dump the root partition to the tape drive on the remote host.
The remotehost name should be listed in the local /etc/host s
file and the remote host should also give root permission to thes
local root in its /.rhost file. The command to restore dump
files is restore.

A.17 In what order should the workstations be
rebooted?

Assuming that the power has gone down over the weekend
or some similar sitwation, the first machine which must bs
restarted (provided that the ethernet gateway computers at the
institution are already restarted) is the NFS server machine with
the executable binaries and any standalone workstations. The
next machines to start are the NIS servers followed by the
dataless clients and lastly the diskless clients.

A.18 Is there better version of C-shell?

There are a number of shell environments such as ths
Bourne shell (/bin/sh) and the Korn shell (/bin/ksh) which
are comparable in complexity to the UNIX C-shell. However,
there is an enhanced version of the C-shell known as tcsh. To
install the t csh, the superuser should use archie to find a local
site, then follow the directions to compile, and then install the
new tcsh somewhere in the user path. To allow users to
change their shell using the chsh command, the superuser



should edit or create the file /etc/shells which lists the valid
login shells. Failure to modify this file correctly sometimes
results in the inability for a user to ftp.

A.19 Does the Sun have a screen saver utility?

The Sun workstation comes with a screen saver called
screenblank. The superuser should change the permissions on
this program so that only root can execute it, and then append
the following lines to the end of the /etc/rc.local file:

#

# Start screenblank utility

#

echo -n 'setting screenblank to 300 seconds'

if [ -f /usr/bin/screenblank ]; then
/usr/bin/screenblank -d 300 &

fi
echo '.'

This will set the screen to blank out in 5 minutes. However, the
monitor will still consume considerable power and generate
heat which may contribute to wasted energy consumption and
additional heat load on air conditioning systems. Many users
choose to turn off the monitor at the end of the day.

A.20 How do I send and receive X displays over
the network?

The environment variable DISPLAY is used by X ciient

applications to determine the host to send the display to. By
default, X applications send there displays to the local host.

However, if the environment variable DISPLAY is defined,
applications will send the display over the network to the host
defined in the DISPLAY variable. For example, if a user is
logged into the host A_host but wants to send the X display
over to the host named B_host, he can type:

setenv DISPLAY B_host:0.0

This will cause X applications on a_host to be sent to the
display on the main console (display 0.0) on the host named
B_host. If B_host has mulitple displays, it becomes possible
to send it to an alternate display, such as B_host:1.0. However,
the X server must be alive on B_host and permission must be
granted on B_host to allow displays coming from A_host.
Permission, by default is denied to X displays not belonging to
the local host or the current user. To grant permission, the user
sitting at the B_host console must type:

xhost + A_host
to grant permission only A_host, or
xhost +

to grant permission to any host.

A.21 The X/Openwindows environment has hung
my screen. What do I do?

The user should go to another workstation, login, and telnet
to the machine with the hung window and type ps aux and
then type kill -9 ### where ### represents the process
ID numbers separated by spaces of all of the user's previous
processes. If there are any X window processes that cannot be
killed with the -9 option, then the command should be repeated
with the k111 -15 option. The last command is a useful
command for the superuser who is installing X server software
for the first time and causes the console to hang. Rather than
reboot, the X server will reset the screen and exit if killed with a
-15 signal.

A.22 Is there a way for users to choose
Openwindows or X-windows at startup?

If the system administrator has set up the various
windowing environment systems correctly, users can choose to
start up with Openwindows, Sunviews or X-windows. The
solution is best implemented by setting an environment
variable (e.g. CONSOLE_TYPE) in the user's .cshrc startup file.
For example, these lines should be added near the top of the
.cshre file:

setenv CONSOLE_TYPE X_consocle
#setenv CONSOLE_TYPE SV_console
#setenv CONSOLE_TYPE OW_console

The user now has the option to comment out one line and

choose another. In the user's .login file, the user should
execute a small shell script based on the CONSOLE_TYPE

environment variable.

switch( $CONSOLE_TYPE )

#
case X_console:
echo -n "Starting X-windows (type Control-C to
interrupt) "
sleep 3
startx
clear
echo -n "Auto-logout (type Control-C to interrupt)"”
sleep 3
logout
breaksw
#
case OW_console:
echo -n "Starting OpenWindows (type Control-C to
interruprt) "

# logout after leaving windows system

sleep 5
SOPENWINHOME/bin/openwin
clear_colormap # get rid of annoying colourmap bug

clear # get rid of annoying cursor rectangle
echo -n “Auto-logoul (tLype Conlrol-C Lo lnterrupt)”
sleep 5

Jlogout # logout after leaving windows system
breaksw

#
case SV_console:
echo -n "Starting SunView (type Control-C to
interrupt)"
sleep 5
# default sunview background looks best with pastrels
sunv.ew
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clear # gel rid of annoying cursor rectangle
echo -n "Auto-logout (type Control-C to interrupt)*
sleep 5
logout
breaksw
#

endsw

# logout after leaving windows system

The system administrator should create a friendly startx
script and system xinitrec files which allow the user to switch
between environments with the minimum amount of trouble.
Because both Openwindows and X look for the .xinitrc file
in the user's home directory, the system administrator should
change the startx file to search for a different file such as
.xinitrc.X so users can maintain different initializes files for
both the Openwindows and the X windows systems. Below is a
sample file of the startx file (found in /usr/local/
X11R5/bin).

#1/pbin/sh
# $XConsortium: startx.cpp,v 1.4 91/08/22 11:41:29 rws Exp
$

userclientrc=$HOME/.xinitrc.X
userserverrc=5$HOME/ . xserverrc

sysclientrc=/usr/local /X11R5/11b/X11/xinit/xinitre
sysserverrc=/usr/local/X11R5/1ib/X11/xinit/xserverrc
clientargs=""

serverargs=""

if [ -f $userclientrc ]; then
clientargs=$userclientrc

else if [ -f $sysclientrc ]; then
clientargs=$sysclientrc

fi

fi

if [ -f Suserserverrc }; then
serverargs=Suserserverrc

else if [ -f $sysserverrc ]; then
serverargs=$sysserverrc

fi

fi

whoseargs="cllient"
while [ "x$1* != 'x" ]; do
case "S$1" in
JUi%|\N.*) if [ "$whoseargs" = "client" 1; then
clientargs="51"
else
serverargs="5$1"
fi ;s
-=) whoseargs="server" ;;
*) if [ "$whoseargs" = "client" ]; then
clientargs="$clientargs $1"
else
serverargs="$serverargs s1"
fi ;:
esac
shift
done

xinit $clientarge -- $serverargs
kbd_mode -a

The user may not have a .xinitrec.X file, in which case
the system default which resides in the file /usr/local/
X11R5/1ib/X11/xinit/xinitrc. The default X startup file
should create a relatively friendly environment. One possible
example is the following:

{Z#HF%  Vol.33,No.130

xrdb -load $HOME/.Xdefaulte

xsetroot -grey &

xclock -g 160x150-0+0 -bw 0 &

xload -g 160x150-160+0 -bw 0 &

xpbiff -g 90x80-0+174 &

xconsole -fg YellowGreen -geometry 825x150+0+0 -rv -vb &
kterm -km euc -fg YellowGreen -geometry 80x24+0+175 -j -Iw
-gb -sk -sl 1000 -rv -b 6 -cr gold -ms cyan -vb &

exec twm

A23 1 always get missing font errors in
X/Openwindows. What's Wrong?

Both Openwindows and X-windows rely on a font library.
These fonts are stored in /usr/local/X11R5/1ib/X11
/fonts for the X-windows fonts and in /usr/openwin/
1ib/fonts for the Openwindows fonts. The stock MIT-X
distribution as does the Openwindows distribution has many
fonts of all types. However a certain X applications may
specify fonts which do not exist. There are three possible
solutions to the font problem. The first solution is to contact a
font vendor and purchase a license to the fonts and install them
on the system with the enclosed documentation. This however
is costly and usually unnecessary.

A better solution is to check the application defaults file for
the specific application and to change the font specification to
a font that does exist. In both MIT-X and Openwindows, the
environment variable XAPPLRESDIR can be set. This will cause
the X server to refer clients to the directory path defined by the
variable to look for application defaults. For most X-windows
applications, this variable should be set in the system Cshrc file
(e.g. /usr/local/Cshpaths) as:

setenv XAPPLRESDIR /usr/local/X11R5/1ib/X11l/app-
defaults

The system administrator should check the application
defaults file and find where the non-existing fonts are being
called. Sometimes, the font calls are compiled into the
application and there is no defaults file. In this case, the system
administrator may still change the font if the fonts are
something which can be set through an X resource. This
possibility is usually explained in the manual pages for the
application. If able, the superuser can over ride the compiled
in defaults by creating an application default file which will
redefine the X font resources.

Another simple solution to the missing font problem is 1o
define a font alias. Both MIT-X and Openwindows provice
this capability. In MIT-X, there are usually 4 fonts directories
in /usr/local/X11R5/1ib/X11/fonts. In each font
directory is are two files called fonts.dir and fonts.alias.
The fonts.dir directory is created by the mkfontdir
command provided in the standard MIT-X distribution.
However, the fonts.alias file is designed to allow
administrators to alias simplified or missing font names to
existing fonts. The format of an alias entry is the alias for the
font followed by the actual font separated by a white space.
The actual font can be listed using the x1sfonts command.
The font name contains a list of numbers. The first number is
usually the point size for the font. An example of an alias is:

—jis—fixed—medium—r—normaT——16—150~75~75—C—160*
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7isx0208.1983-0 -misc-fixed-medium-r-normal--16-
150-75-75-c~80-jisx0208.1983-0

This aliases the jis-fixed 16 point Kanji font to the already
existing -misc-fixed-16 point Kanji font. Openwindows also
provides a similar capability. Aliases can be defined in the file
/usr/openwin/lib/fonts/Compat.list. The format is
similar. The missing font name that is to be aliased is added
with a starting slash (/) to the list followed by a tab and then the
font family to which it should be aliased to. For example:

/-jis-gothic-bold-r-normal--16-150-75-75-c-160-
jisx0208.1983-0 /gotb _FontDirectorySYN

After the Openwindows Compat.list has be changed, the
superuser needs to run the bldfamily command rebuild the
Families.list file which stores the complete list of files including
the aliases. In both MIT-X and Openwindows, the user must

type:
xset fp rehash

to take advantage of the aliases that have just be installed.

A.24 How can I setup a workstation to run only
X-windows?

X-windows provides a program called xdm which is short
for X display manager. This application can be set up to keep
the X-server connected to the display. The xdm program then
presents a simple login window, and handles all the login
validation. Many research groups like this type of setup
because the X server is always on line and this reduces the time
required to initialize the display. The xdm window manager
must be configured prior to implementation. The usual
location for the configuration resources in the directory
/usr/local/X11R5/1ib/X11/xdm. If all the dataless and
diskless clients share the same /usr filesystem, xdm will place a
lock on the configuration files in /usr so no other clients
which share the file can start xdm under the same directory. A
single xdm daemon is designed to be able to manage multiple
displays over the network, however, to avoid the complications
of trying to use a single xdm daemon to manage more than one
workstation, a simple solution is to move the configuration files
10 the /etc/x11 directory (the superuser creates this directory)
for each client and to place a symbolic link in
/usr/local/X11R5/1ib/X11 to refer xdmto /etc/X11/xdm.
This is much like the solution to the /kvm files problem.

The superuser needs to supply the xdm window manager
with 6 files. These are: xdm-config, Xresources, Xservers,
Xsession, Xsetup, and Xstartup. All reside in the same
directory. After creating and editing the files, the superuser
should rlogin from another workstation to the workstation that
he just configured, and type xdm, then exit. The xdm should
startup and stay running. Any errors will appear in
/etc/X11/xdm/xdm-errors. To stop the xdm daemon, the
superuser should send its process ID a kill -15 signal.

The xdm-config file should look like:

/etc/X1ll/xdm/Xsexrvers
/etc/X11/xdm/xdm-errors

DisplayManager.servers:

DisplayManager.errorLogFile:

—_ 79 —_

/ete/X11/xdm/Xresources
/etc/X11/xdm/Xstartup
/etc/X11/xdm/Xsession
/etc/X11/xdm/xdm-pid

DisplayManager*resources:
DisplayManager*startup:
DisplayManager*session:
DisplayManager.pidFile:
DisplayManager*reset: /etc/X11/xdm/Xreset
DisplayManager*setup: /etc/X11/xXdm/Xsetup
DisplayManager._0.authorize: true
DisplayManager*authorize: false

The Xresources file should look something like:

xlogin*login.translations: #override\

<Key>F1l: set-session-argument (failsafe) finish-field()\n\
<Key>Return: set-session-argument () finish-field()
xlogin*borderWidth: 3

#ifdef COLOR

xlogin*greetColor: CadetBlue

xlogin*failColor: red

#endif

xlogin.Login.greeting: “"Welcome to Netsul"
DisplayManager.DISPLAY.setup: /etc/X11l/xdm/Xsetup
DisplayManager.DISPLAY.reset: /etc/X1l/xdm/Xreset

The Xservers file should look something like:
:0 Local local /usr/local/X11R5/bin/X :0

The Xsession file should look something like:

#!/bin/sh

#

# Xsession

#

# This is the program that is run as the client

# for the display manager. This example is

# quite friendly as it attempts to run a per-user
# .xsession file instead of forcing a particular
# session layout

#

case $# in
1
case $1 in
failsafe)
exec xterm -geometry 80x24-0-0 -ls
i
esac
esac

startup=$SHOME/.xsession
resources=$HOME/ . Xresources

if [ -f $startup ]; then
# exec $startup
exec /bin/sh $startup
else
if [ ! -f Sresources ]; then
resources=SHOME/.Xdefaults.X
fi
if [ -f $resources ]; then
xrdb -load $resources
fi
xsetroot -gray &
exec xclock -g 160x150-0+0 -bw 0 &
exec xload -g 160x150-160+0 -bw 0 &
xbiff -g 90x80-0+174 &
exec kterm -km euc -fg YellowGreen -geometry 80x24+0+175
-j -rw -sb -sk -sl 1000 -rv -b 6 -cr gold -ms cyan -vb &
exec twm

fi
The xsetup file should look something like:

xconsole -file /etc/motd -geometry 525x210+315+550 &
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xsetroot gray
The Xxstartup file should look something like:

#!/bin/sh

#

# Xstartup

#

# This program is run as root after the user is verified
#

xconsole -geometry 825x150+0+0 -rv &

if [ -f /etc/nologin ]; then
echo 'Logins are currently disabled’
exit 1

fi

exit 0

Appendix B. SunOS Installation - Servers,
Standalones and Dataless Clients

B.1 Booting Up from CDROM

SunOS for sparc based workstations usually comes in the
form of a CDROM. This is the current standard. Clone
vendors may still issue OS on tape cartridges. In those cases, it
is important to follow individual vendors' instructions to reboot
from the tape. However, assuming that the machine is a Sun
sparcstation with a local CDROM drive attached, the first step in
booting up should be to halt the computer. This can be done
by either typing "shutdown [time]" or "halt." The
halt command immediately stops the workstation while the
shutdown command halts the machine at a specified [time]
(e.g. 15:00).

When the system has come to a halt, it will present a boot
prompt. At the boot prompt, the superuser should choose new
command mode. If the workstation EEPROM security has
been set, then the superuser should enter the PROM password.
Afterwards, the superuser should type "boot cdrom." On
some older Sparcstation 1 workstations, the boot PROM does
not recognize the boot cdrom command. Instead, the
superuser should type "boot st(0,6,2)". Booting up
with the CDROM reads into memory the miniroot, which is a
small UNIX OS kernel with OS installation software and some
minimal UNIX commands. When the CDROM has
successfully booted up, the console will present two options.
One is to exit to the shell, and the other is to install the mini-
root on the swap partition. Here, the superuser should exit to
the shell. The menu can always be recalled from the shell by
typing ctrl-d.

B.2 Disk Configuration

Once the system is in the CDROM's shell, the command
under SunOS4.1.x to partition the disk is "format". Under the
new Solaris 2.x operating system, partitioning the disk is a very
simple task using the windows driven sysadmintool. (See the
Solaris 2 manual.) Partitioning the disk under Solaris 2 will
not be discussed here, because the windows driven tool makes it
self explanatory. However, many research groups are still
running SunOS4.1.x or Solaris 1.1 which does not provide a
window interface for system administration.
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New disks usually come pre-formatted and partitionec
from the vendor. The basic partitions are the root (/) partition,
the swap, the usr (/usr) partition, and the home (/home)
partitions. However, in the research field, many users create
files that are several megabytes or larger which they will want
to edit. Most UNIX based editors use temporary disk storage
on the root partition which stores directories /var/tmp or /tmp.
This means that these partitions need to be large enough for
any foreseeable need. For most standalone systems, we
recommend at least 30 MBs of space for the root partition, anc
for dataless clients, about 20 MBs. NFS servers need not be
partitioned initially any differently from a standalone system.
A completely separate disk should be mounted as /var/tmp or
/tmp for servers.

The swap partition is used by the OS as virtual memory.
When a user opens another process which takes more dynamic
RAM than the machine has, the OS will usually move running;
processes which have been sleeping or using little cpu time to
the swap partition. The OS expects the swap space to have at
least twice the amount of space as the memory capacity of the
system. That is, if the machine has 16 MBs of RAM, the swap
should be at least 32 MBs. However, in order to provide
upgrading capability, the swap should be at least 3 times the
size of the memory of the system after any short term plannec
expansions.

The /usr partition should be at least 300 MBs to hold the
main UNIX OS an windowing environment which will require
at least 150 MBs, plus still provide about the same amount to
compile large software libraries like X-windows and GNU,
which is from the Free Software Foundation. As for Diskless
clients, they have no disk and therefore should not be of
concern.

At the system prompt, the superuser should type:

format
and then select the proper disk. There will usually be only one
disk in the machine, unless a second one was installed. The
same procedures to formatting and partitioning the disk are the
same for both disks. Under the format> prompt, the superuses
should type:

partition

The program should enter the disk partitioning mode. To
print out the disk partitioning list, type:

print

The output may look something like this:

partition a-start cyl 0 # blocks 64400 (115/0/0)
partition b-start cyl 115 # blocks 103600 (185/0/0)
partition c-start cyl 0 # blocks 1044960 (1866/0/0:
partition d-start cyl 0 # blocks © (0/0/0)
partition e-start cyl 0 # blocks 0 (0/0/0)
partition f-start cyl 0 # blocks 0 {0/0/0)
partition g-start cyl 300 # blocks 876960 {(1566/0/0)
partition h-start cyl 0 # blocks 0 (0/0/0)

The disk will usually list partitions a through h. The root
(/) partition is usually designated (a) and will begin at cylinder
0. Partition (g) is usually where the /usr files go and partition



(h) is for the /home directories. Partition (c) represents total
disk. It is the partition to mount if the whole disk is going to
used as a single partition. For example, the home directories
can reside on a single disk whose (c) partition is mounted by
the machine.

If it is necessary to change the root partition size, the
superuser must enter: a and enter the starting cylinder.
Usually this is zero [0]. Then the superuser enters the number
of blocks for the partition. To compute the number of blocks
(1 block = 512 bytes) multiply the number of MBs for the
partition by 2048. After the superuser has entered the number
of blocks and hit return, the process is not quite finished. The
disk can be physically partitioned only into integer numbers of
cylinders. This means that in the last column of the partition
map printout, the last two digits (sectors and bits) must both be
zero. Therefore, after the initial attempt at partitioning, the end
of partition (a) may look like (114/4/0). The next step is to
increase the partition size to the next largest integer and set the
sectors and bits digits to zero. The disk partitioning program
understands whether the partition is given in block size or in
cylinder coordinates. Therefore, the superuser must repartition
(a) again, except this time, he should enter: 115/0/0 which
should finish partitioning of (a).

This should be repeated for the other partitions (b), (g) and
(h). The starting cylinder for each next partition should be the
sum of the preceding cylinders of all the previous partitions.
In the above example, partition (b) begins at cylinder 115.
Partition (g) begins at 300 (185+115). The (h) partition
(/home) should, if possible be located on a separate disk. If
not, then the home partition should be whatever disk space is
left on the disk after the root, swap and /usr partitions have
been determined. There is a special term for the partition
which uses whatever disk remains. It is called the "free hog"
partition.

After the disk partition map has been determined, the
superuser must assign the partition to the disk by using the
"label" command. After labeling the disk, the superuser should
exit from format and type "sync" before doing anything else.

B.3 Installing the SunOS 4.1.3

With the disk partitioned, the previous menu needs to be
recalled by typing ctrl-d (i.e. holding the control key down
and typing a "d"). The superuser user should now install the
mini-root on the swap partition. This requires several minutes,
and loads a small UNIX shell and the suninstall program onto
the swap partition. After the mini-root has been installed, the
computer should ask whether to reboot using the just installed
mini-root. The superuser should answer "y" and reboot.

After a successful reboot with the newly installed mini-root,
the next step is to run the suninstall program. The suninstall
program is interactive and asks a number of questions. It is
important for the superuser to understand each question and
answer it correctly before proceeding. The first step is to
assign the host information. Information such as the machine
name and the IP# should be obtained from the network system
administrator for the institution. When the suninstall program
prompts for the type of installation choose either server or
standalone. Although Sun provides the dataless client option,
even dataless clients should be installed first as standalone.

This allows the system to boot up and appear on the network
first. If any problems arise, the machine can still boot and
diagnostics can be performed on the network connection. It is
possible to turn the machine later into a dataless client by
modifying and then deleting certain files.

The ethernet interface on most Sparcstations is 1e0. Itis
okay to reboot after installation. The suninstall program
should then prompt for the disk configuration data. If the disk
was already partitioned correctly, then the superuser should
now choose to edit the existing disk configuration. The free
hog partition should be set to /home (h) if there is a /home.
Otherwise, it should be set to /usr (g). The disk assignments
should be similar to the following table:

PARTITION START_CYL BLOCKS SIZE MOUNT PT PRESERVE(Y/N)

0 64400 31 / n

a

b 115 103600 51

c 0 1044960 510

d 0 0 0

e 0 0 0

f 0 0 0

g 300 876960 428 /usr n
h 0 0 o]

In the example above, the free hog partition was set to the
/usr partition (g), for a 24 MB memory standalone system.
Thus the swap was set to about 51 MBs. Since the installation
is completely from the beginning, there is no need to preserve
anything existing on the partition. The suninstall program
should only require the superuser to enter only the mount
point and the preserve flag for the partitions.

The next form to complete is for software installation
information. For either a full standalone or a server
installation, the full software [all] should be installed. For a
dataless client install only the minimum [required] should be
installed. Here, we assume that the installation occurs from a
local CDROM drive. If so, then device is [sr0]. Tape drives
are device [st0]. Remote drive installations are possible but
beyond the scope of this article to include. Users should refer
to the full installation documentation with examples in the Sun
Documentation.

Server installations will also require the inclusion of client
information. The IP# and network information should be
provided by the institutions system administration. The
ethernet port serial number for the particular client machine is
usually provided by the packing slip for the client, on the
bootup screen, or in the /var/adm/messages* files if the
client has those files. The default values for the exported
directories are usually sufficient. The swap size should initially
be set to a small value, for example 8kB. Once the installation
forms are complete, the installation should proceed and the
machine should automatically reboot after the installation.

B.4 Configuring the Server to Export a directory

Assuming that the OS on the server has been installed and
boots up properly, then it is straightforward to tell the server to
export a directory for clients on the network to mount. The
command to tell the server to export a directory is
"exportfs." The command can export a specific directory,
but is usually used to export the directories listed in the file

1
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/etc/exports. A sample of the /etc/exports file might
look like:

/usr -access=clientl:client2:client3;root=clientl:client3

/home -access=clientl,client2:client3;root=clientl:client3

In the above example, the /etc/exports file specifies that the
client machines named clientl, client2, and client3 have access
to the both the /usr and the /home filesystems on the server.
However, only clientl and client3 have root access. This means
that the superusers on clientl and client3 have permission to
read and write on the mounted NFS directories equivalent to
the superuser on the server, but client2 does not have superuser
permission. The /usr filesystem is where the bulk of the
shared UNIX binaries are located. This is the primary partition
that dataless clients must mount in ordcr to have a functional
UNIX OS and Windowing environment. The /home directory
is the standard location of users’ home directories. After the
/etc/exports file has been configured, all the filesystems can
be exported by typing the command:

export =-av

This command must be run every time the /etc/exports file
is changed or else new filesystems will not be exported until the
machine is restarted. The exportfs command is usually
executed automatically at start up by thc startup script
/etc/rc.local.

B.5 Testing the Network Filesystem

The instructions here presume that the OS installation for
the standalone machine was successful. If so, then the
standalone workstation, should be connected to the network
and telnet and ftp should work. There may be some initial
problems with hostname recognition by telnet and ftp. This is
normal. A newly installed computer, without any knowledge
of the hostnames of other machines on the network, can only
recognize IP# addresses. The telnet and ftp commands should
work if instead of telnetting to a hostname, the user types an
IP#.

To initially provide a small database of local hostnames, it
is advisable to edit the file /etc/hosts. The file is necessary
when booting up on a dataless client. The file should look
something like:

# Host Name Database

#

127.0.0.1 localhost # alwaye here

#

131.112.64.31 netsu0 netsu0.mes.titech.ac.jp loghost
131.112.64.32 netsul netsul.mes.titech.ac.jp

131.112.64.33 netsu2 netsu2.mes.titech.ac.ip
131.112.64.34 netsu3 netsu3.mes.titech.ac.jp

The form of the /etc/hosts database file is the IP# of a
machine followed by the hostnames for that machine. Several
names can placed for each IP#. It is common to put the single
hostname without any domain and also full internet domain
hostname as in the example. On some systems where upper
and lowercase characters are checked, the domain suffix (e.g.
mes.titech.ac.jp) is also selectively capitalized (e.g.
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MES.Titech.AC.JP).

Once the host database is constructed, the NFS can be tested
by trying to mount it. This is achieved by editing the
filesystems table which is located in the file /etc/fstab. The
default fstab file should look like the following:

/dev/sd0a / 4.2 rw 1l 1
/dev/sd0h /home 4.2 rw 1 3
/dev/sd0g /usr 4.2 rwl2
/dev/£40 /pcfs pcfs rw noauto 0 0

The first three lines define the actual hardware disk devices
and the points where to mount them. The format for each line
is, first, the device name, then the mount point on the local

filesystem, the type of filesystem (4.2 is Sun's specification for
local SCSI disk), mount options, and then the days between
dumps, and the pass on which the £sck program checks the
filesystem during bootup. The fourth line is for the floppy
drive which may be optional equipment and can be ignored for
the time being. The superuser should copy the fstab file to
some other file for a backup, for example:

cp /etc/fstab /etc/fstab.bak

At the same time, the superuser should create a unique
temporary test directory as a mount point for the test. For
example:

mkdir /usr/test999

Then the superuser should edit the fstab file and append the
following line:
/usr/test999 nfs

servername: /usr ro 0 0

where the servername is the name of the server machine
which should be also in the /etc/hosts database, and /usr is
the filesystem on the server which should be already exported.
To test if the standalone workstation can mount the exported
server directory, simply type:

mount /usr/test999

The mounted filesystem should be visible by using the a1
command to view the mounted partition. The superuser should
also be able to change directories to the /usr/test999¢
directory and do a directory listing and see the files on the
server's /usr filesystem. The command to unmount the
partition is:

umount /usr/test999

B.6 Converting From Standalone to Dataless Client

There is an advantage to the dataless client over the diskless
client described in section 5. Researchers in scientific fields
who use workstations to run codes are often confronted by the
problem of system reliability. In a network of hardware clients
and servers, if the server fails at some point, then the processes
which require access to the server will also be interrupted. For



engineers running large fluid dynamics codes that take several
days, this can be a major problem - e.g.: to come back and find
a background job terminated because the server crashed. The
dataless client mitigates this problem.

Because the dataless client has its own local disk, a
background job on the dataless client can continue to run and
output data to the local disk even if the server goes down. This
level of reliability is not available for diskless clients because
they rely completely on NFS mounts. With the dataless clients
however, the superuser can create a directory called
/home/temp or some other name on the local disk which all
users can use to run programs which are separate from the
server. After the computation has completed, the users can
simply copy the data files over to their home directories on the
server.

Converting a standalone workstation to a dataless client is
relatively straight forward. There are subtle differences in the
basic system bootfiles between different Sparc platforms.
These consider different built-in hardware not necessarily
identical on every model workstation. These system boot files
are in root directory as well as directory /usr/kvm and
comprise a minimum of 2 MBs, which is small compared to the
total SunOS which is several hundred MBs. If the network is
comprised completely of identical architecture workstations
(i.e. the clients and the servers have all the same processor)
then there is no need to do anything to the /usr/kvm files.
However, in the Sun Microsystems family of workstations, there
are currently two generations of Sparc processors most
commonly in use. Both generations are completely binary
compatible for all UNIX and application binaries, except for
some of the bootup programs in (/usr/kvm). The two
generations of processors are the Sundc, found in the Sparcl,
ELC, IPC, and 2. and the Sun4m or microsparc and supersparc
series of processors found on the SparcClassic, LX, Voyager, 5,
10, and 20 and some servers.

If there are workstations on the network with different
generations of processors, then the trick is to tell the operating
system during boot up to look for the correct /usr/kvm files.
One simple way to do this is to move the /usr/kvm files to
/kvm in the root directory on each server and dataless client
and then create a symbolic link for /usr/kvm in the server's
/usr directory to tell the computer to look in /kvm on the root
partition. The steps for moving the kernel files and creating
the links are outlined below. The "sync" command and
"reboot" command are then issued to test the new
configuration. The workstation should reboot with no
apparent difference.

cd /

mv kvm kvm.old

cd /usr <CR>

tar cvf - kvm | (cd /; tar xfp -)
mv kvm kvm.old

In -s /kvm

sync

reboot

The preceding commands should be repeated for the server
and for each standalone workstation that will be converted to a
dataless client workstation. In the above example, one can
ignore any errors concerning "file not found" in the first mv
command. It is important to note that the /usr/kvm files are
often copied from one filesystem to another by using the tar

__834_

command. In UNIX system administration, it is always better
to be safe if disk space is available by first copying files over to
another filesystem and them deleting the old files only after
testing the system. This is especially important with operating
system files. Directly moving the files is risky; it may cause
some interruption in service that may cripple the system
irreparably.

Finally, to convert the standalone workstation to a dataless
client, the /etc/fstab file needs to be edited to tell the
workstation to NFS mount the /usr partition. The superuser
should first copy the existing /etc/fstab to a back up
version such as /etc/fstab.bak before proceeding. The
fstab entry to mount the /usr partition should be changed
to:

servername:/usr /usr nfs rw 0 0
and the old /usr filesystem should be mounted somewhere
else such as /usr2.

/dev/sd0g /usr2 4.2 rw 1 3
Of course, the superuser needs to create the /usr2 mount point
by using the mkdir /usr2 command. The superuser should
then type 'sync' and 'reboot' to test the system. After the
dataless client boots up successfully, the duplicate files such as
those in /usr2 can bc completely deleted and the newly freed
/dev/sd0g disk partition can be mounted as extra disk space
in a different directory.

Appendix C. Diskless Clients

Diskless clients have no filesystems of their own. They
must obtain all their files, including the bootup files from a
server. The diskless client boots up over the network using a
protocol called Trivial File Transfer Protocol (TFTP). On
startup, a diskless client, having no other information,
broadcasts its ethernet port number, which is a hardware
imbedded string of numbers. Within the local network, the
designated server which listens for its diskless clients, responds
to the client, replying with the client's IP# address. When the
client receives it IP#, it then broadcasts a request for the boot
program from the TFTP server. The TFTP server provides the
client with the boot program plus the IP# of a file server on the
network (can be the same or different from the TFTP server)
and the exported root directory on the file server. The client
then knows the location of its root directory from which it can
proceed to load its UNIX kernel. Within the exported root
directory is an analogous filesystem to the root filesystem on
any normal client. There is also a /etc/fstab file that
determines the location for the diskless client's /usr filesystem
as well.

C.1 Server preparation: TFTP Daemon

On the network there may be already a TFTP bootserver
especially designated to provide the bootfiles for diskless

clients. This server can be the same or different from the
actual tile server that the diskless client will eventually mount.
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Usually, however, the bootserver and the fileserver are the same
machine. In preparing the bootserver, we highly recommend
purchasing a separate disk and allocating dedicated export
partitions. Having diskless clients on the network will require
partitions which hold the following directories: /tftpboot,
/export/root, /export/swap, /export/exec, and
/export/exec/kvm. The partitions contain the boot
programs, root directories, swap space, /usr, and /usr/kvm
files respectively for the various clients. We recommend at
least one separate partition for /export /swap.

On the boot server, three daemons work in conjunction to
help diskless clients bootup. The first is the inetd daemon
which watches over the ethernet port. When the inetd daemon
receives a request from a diskless client, it starts up and then
passes the request to the in.tftpd daemon. To help the in.tftpd
daemon distinguish between calls of other unauthorized clients
on the network, it consults the /etc/ethers file, which lists
the valid client etherport addresses and the associated network
hostnames. If the server OS installation was carried out
properly, then the file should already exist. If not, the
superuser should create it. The file should look like the
following:

8:0:20:5:32:cd tachyon
8:0:20:5:39:f0
8:0:20:5:54:f4

lepton
nucleon

The alphanumeric addresses on the left hand side are the
hardware imbedded serial numbers of the ethernet ports. The
ethernet port numbers should be included in the packing slip
that came with the workstation, or in should be printed on the
monitor when the machine attempts to boot. To see the
number the superuser can attempt to boot the client and then
type Stop (L1)-A during the first several seconds after the
reboot starts. To make sure the host machine has enabled the
bootserver option, the superuser should also check the file
/etc/inetd.conf to verify that the in.tftpd daemon is
uncommented. For security reasons, the standalone OS
installation disables the in.tftpd daemon.

Once the in.tftpd daemon has verified that the diskless
client has an authorized ethernet port number, it checks its host
table or the DNS for the IP# of the client's hostname associated
with the ethernet port number and then returns the IP# to the
client. The client will then respond to the bootserver by
requesting the tftpboot file from the bootserver, which will then
provide the correct bootfile for the IP#. To help the bootserver
determine which boot file to send to the client, the /t ftpboot
directory should look something like this:

lrwxrwxrwx 1 root 22 Jul 1 17:00 80208EBB ->

boot .sun4c.sunos.4.1.3

1rwxrwxrwx 1 root 22 Jul 1 17:00 80208EBC ->

boot .sundc.sunos.4.1.3

lrwxrwxrwx 1 root 22 Jul 1 17:00 80208EBB.SUN4C ->
boot .sun4c.sunos.4.1.3

lrwxrwxrwx 1 root 22 Jul 1 17:00 80208EBC ->

boot .sundc.sunos.4.1.3

lrwxrwxrwx 1 root 22 Jul 1 17:00 80208EBC.SUN4C ->
boot .sun4c.sunos.4.1.3

lrwxrwxrwx 1 root 22 Jul 1 17:00 80208EBD ->

boot .sun4c.suncs.4.1.3

lrwxrwxrwx 1 root 22 Jul 1 17:00 80208EBD.SUN4C ->

boot .sun4c.sunos.4.1.3

~rwxr-xr-x 1 root 110352 Jul 1 17:00 boot.sun4c.sunos.4.1.3
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-Ywxr-xXr-x 1 root 103512 Jun 30 18:43 boot.sundm.sunos.4.1.3

lrwxrwxrwx 1 root 1 Jun 30 18:07 tftpboot -> ./

The 80208EBB is hexidecimal representation of client's IP#
in hex. It is a link to either of two files - the
boot.sun4c.sunos4.1.3 file or the boot.sundm.sunos4.1.3 files.
Each client machine is given two links to the same boot file.
The second link has the suffix of its cpu architecture. The
actual boot files can be copied from the server's root directory
or in the /usr/kvm/stand directory provided that a full
Sunos installation was performed on the server and not a
minimum installation. The permissions should be set to be
readable and executable by all.

We should recall that the IP# is a set of 4 numbers
separated by periods (e.g. 128.32.142.187). Converting each
number in the IP# to hexidecimal and removing the period and
using all uppercase characters should yield the correct file
name. In the above table, for example, 128=(0x)80,
32=(0x)20, 142=(0x)8E, and 187=(0x)BB where the (0x)
designates hexidecimal notation. Therefore the IP# of
128.32.142.187 is equivalent to (0x)80208EBB. The boot
server is thus able to provide the diskless client with its correct
boot file. New links need to be made for each new client.

C.2 Server preparation: Boetparam Daemon

In addition to the inetd and in.tftpd daemons, another
daemon assists the diskless client in booting up. After the boot
file has been passed to the client, the rpc.bootparam daemon
on the bootserver provides the client with the server name, I1P#
and directories where it needs to mount its root and swap
directories. The rpc.bootparam daemon consults a file called
/etc/bootparams which should look like the following:

tachyon.Berkeley.EDU \
root=fission.Nuc.Berkeley.EDU: /export/root/tachyon\
swap=fission.Nuc.Berkeley.EDU: /export/swap/tachyon
lepton.Berkeley .EDU \
root=fission.Nuc.Berkeley.EDU: /export/root/lepton\
swap=fission.Nuc.Berkeley.EDU: /export/swap/lepton
nucleon.Berkeley.EDU \
root=fission.Nuc.Berkeley.EDU: /export/root/nucleon\
swap=fission.Nuc.Berkeley.EDU:/export/swap/nucleon

The boot server must be informed of the additions to the
file by performing a restart of the daemon. Usually this is
done by doing using the "ps aux" command to list the
process ID numbers and then to send a "kill -1 ID#" (i..
an HUP signal) to the ID# of the rpc.bootparam daemon. In
the above file, the bootserver informs the diskless clients that
their root and swap directories are to be found in /export
directory on the server fission.Nuc.Berkeley. EDU. On the
fileserver, /etc/exports file must also be modified to include
the new exported directories and access permissions from the
clients. For example, the following lines might be added to the
/etc/exports file for clienta.edu.:

/export/root/client -access=client.a.edu,root=client.a.edu
/export/swap/client -access=client.a.edu,root=client.a.edu

Finally, the exportfs -av command should be issued to

export the directories.



C.3 Server Preparation: Client Root and Swap

The fileserver which will provide the files to the diskless
client should have a root filesystem similar to that found on the
dataless client of the same architecture. Each diskless client
will require its own root directory. If the server OS installation
was successful, there should be a prototype root filesystem on
the server in directory /export/root which the superuser can
copy and rename to the name of the machine. If the root
filesystem prototype does not exist, the files can be copied over
from another workstation. For example, on our example
server, fission.Nuc.Berkeley.EDU, the listing for directory
/export /root /tachyon will look something like:

lrwxrwxrwx 1 root 7 Jul 1 16:32 bin -> usr/bin
-r--r--r-- 1 root 103512 Jun 30 18:43 bool
drwxr-sr-x 2 root 11264 Jul 3 18:33 dev/
drwxr-sr-x 9 root 2048 Jul 3 22:45 etc/
drwxr-sr-x 3 root 512 Jun 28 14:25 home/
-rwxr-xr-x 1 root 248079 Jun 30 18:43 kadb*
drwxr-sr-x 3 root 512 Jul 3 17:52 kvm/
lrwxrwxrwx 1 root 7 Jul 1 16:32 lib -> usr/lib
drwxr-sr-x 3 root 512 Jul 3 17:52 print/
drwxr-sr-x 2 bin 512 Jun 30 18:43 sbin/
1rwxrwxrwx 1 root 13 Jul 1 16:32 sys ->
./usr/kvm/sys

drwxrwsrwx 4 root 512 Jul 5 04:15 tmp/
drwxr-sr-x 2 root 512 Jun 28 14:25 usx/
drwxr-sr-x 10 bin 512 Jul 3 15:34 var/
-—tw-r--r-- 1 root 17318%4 Jul 1 17:13 vrmunix

The superuser should be warned that the boot file and
vmunix must correspond to the correct architecture and OS
version or else the client will not boot successfully. Inside each
directory should be the same files as those found for the
dataless client. For example, there should be a /etc/fstab,
/etc/hosts, /etc/passwd, /etc/group, /etc/hostname
.1le0 , sendmail.cw, and others.

The /etc/fstab (absolutely on the server as
/export/root/tachyon/etc/fstab) should have the
mounts to all the necessary filesystems such as the mail spool,
home directories, and the /usr partition. For example:

fission.Nuc:/export/root/tachyon / nfs rw 0 0

fission.Nuc:/usr /usr nfs rw 0 0
fission.Nuc: /home /home nfs rw 0 0

The /etc/hosts file should list all the network server
hosts IP numbers and names. However, the fileserver should be
the loghost and it should be placed first on the list. The client
IP# and hostname should be second. The /etc/passwd and
the /etc/group files should be similar to those found in the
dataless client, and the /etc/hostname.1e0 file should be
changed to the name of the diskless client.  The
/etc/sendmail . cw file should have the name of the client in
the form of:

tachyon
tachyon.berkeley.edu
tachyon.Berkeley.EDU

To prepare the swap space on the server, the partition which
will be mounted for the swap should be at least twice the size of

— 85 —_

the memory in the computer.
should then issue the command:

On the server, the superuser

mkfile <sizex> /export/swap/machine_name

C.4 Server Preparation: Assigning the Correct /usr
partition

If the /export/root/client_name/etc/fstab file
already mounts the correct /usr filesystem from the server,
then nothing needs to be done here. However, on many
networks, the exported /usr files are completely separate from
the /usr for the actual server. The exported /usr files can
contain a complete copy of the UNIX OS as well as any
software. For a small research network of homogeneous
workstations, it may be sufficient to mount the same /usr
filesystem as the dataless clients. In this case, the correct set of
/usr/kvm files should be again copied to
[export/root/client_name/kvm. Another option is to keep
a separate directory of kvm files on the server for the different
architectures and specify the correct filesystem for the client to
mount as /kvm in the /export/root/client_name/etc
/fstab file.

C.5 Making Devices

The prototype root directory included in the server OS
installation will most likely not include any devices in the /dev
directory. These devices need to be present in order for the
workstation to function. Prior to actually booting up, the
superuser should check to see if the devices are present and if
not, then the superuser should execute the following shell script
(type sh scriptname).

cp /dev/MAKEDEV /export/root/client_name/dev/
cd /export/root/client_name/dev

foreach type (std pty ptyl pty2 win winl win2)
? echo -n "making Stype ..."

? ./MAKEDEV S$type

? echo -n "done"
2

? end

C.6 Automatically Booting over the Network

The diskless client can be set to automatically boot up over
the network every time. Usually, the superuser should enter

new command mode by simultaneously typing L1-A or Stop-
A depending on the keyboard, and then choosing new

command mode. The built in EEPROM in the hardware can
store a number of options. To set the workstation to
automatically boot up over the net, one types:

setenv boot-device net

The client can be booted now by typing "boot." The diskless
client should now boot automatically over the net every time.
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in radiative transfer research and to provide a relaxed atmosphere for in-depth discussion and exchange of the state-of-the-
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Topics: » Modeling Radiative Transfer in Multi-dimensional and Complex Geometries,» Advanced Radiative Transfer
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Call for papers/ Second International Thermal Energy Congress
(ITEC95), Agadir, Morocco, June 5-9, 1995

Topics/ Heat and mass transfer, Energy conversion, Environmental
protection, Energy systems, Renewable energies, Hydrogen eco-
nomy, Optimization and control, Experimental techniques

Fees/ US$400(includes proceedings, refreshments and reception)
Submission of papers/ Three copies of the papers, maximum 6
single-spaced pages should be submitted to the Congress secre-
tary prior to December 1, 1994. Notification of acceptance will be
mailed by January 15, 1995. Manuscript on mat should be submi-
tted by February 28, 1995.

For all correspondence/ Brigitte Hayeur, Congress secretary, Ecole
Polytechnique, Dept.Mech. Eng., Box 6079, "City Center", Montreal,
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e-mail: brhaye@meca.polymtl.ca X
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