



















































































































































































RECOVERY AND REBUILD

Your SYSINSTALL Disk

This disk is a bootable floppy that installs a hard-disk-based operating system that runs in the
structure created by the SYSREFORMAT system. The structure created by formatting the disk or
by using CopyOS will support several special utilities (scripts) that restore partitions of, or the
whole, operating system. These utilities are:

® fileRestore — a master utility to recover the six system partitions:

® restoreOS

¢ restoreK

® restoreC

® restoreSTI
¢ restoreSTS
® restoreSTD

restoreOS — a utility to recover the operating system files from the standard system
diskettes supplied with your system.

restoreK — a utility to recover the operating system kernel from the standard system
diskettes supplied with your system.

restoreC — a utility to recover the ‘C” environment files from your standard system
diskettes.

restoreSTI — a utility to recover the Smalltalk-80 interpreter from your standard system
diskettes.

restoreSTS — a utility to recover the Smalltalk-80 standard image, sources, and other
system files from your standard system diskettes. RestoreSTS also overwrites the standard

changes file with an empty (length 0) file and could potentially destroy any code stored in
the default changes file.

restoreSTD — a utility to recover the Smalltalk-80 demo system from your standard
system diskettes,

Details of how to use these utilities are given in the Non-destructive System Rebuild Procedure.

Your DISKREPAIR Disk

This disk is a bootable minimum system that contains two useful utilities:

54

*

diskrepair — a copy of the system diskrepair utility that can run from a floppy-based
system. This utility can sometimes repair a system that will not boot. The Non-destructive
System Rebuild Procedure tells how to use diskrepair.

rmpass — this utility removes the system password, should it be forgotten. Details on how
to use this utility are found in this section under Software First Aid.
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Your Standard System Diskettes

Your standard system diskettes contain archival copies of the system software as delivered from
the factory. You should copy these diskettes using fdup and store the originals in a safe place.
Use the copies to rebuild your system should that become necessary.

Your standard system diskettes are partitioned into six groups of files:

1.

SRR

The operating system files

The operating system kernel

The “C’ compiler and environment

The Smalltalk-80 interpreter

The Smalltalk-80 standard image and system files

The Smalltalk-80 demoImage and a number of demonstration files and utilities.

These diskettes are in absolute, rather than relative backup format. They cannot be restored to
other than their correct places in the system. If you must restore files from these diskettes, the
directories which will contain the restored files must be present on the hard disk; restore will not
create directories in absolute format. If you get errors during an attempt to restore files from
these diskettes, follow the procedure under "Non-destructive System Rebuild."
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SOFTWARE FIRST AID

PREVENTIVE MEDICINE

The most effective insurance against disaster is a carefully followed plan of backing up your files.
Without recent back ups, recovery of lost files is nearly impossible. With a systematic and
regular backup procedure, you can minimize data loss from even the most severe system crash.
Read the discussion on Backing Up the System in section 4 of this manual and follow either the
schedule presented there, or a more rigorous backup schedule.

AUTOMATIC SYSTEM REPAIRS

Each time the 4405 boots, either from power-on or from a reset, it checks to see that it was shut
down gracefully. If there is a possibility that the system was damaged or shut down in any other
manner (someone pressed the reset button, or simply turned the power off), it runs the utility
diskrepair to diagnose and repair potential or actual problems.

If you suspect that something has happened during normal operation that could damage the
system structure, log in as user system and run diskrepair (full details are given later in this
section). If you use the +v option, it will report any potential problems it finds. You can also run
the disk diagnostic utilities without attempting to repair the disk structure by using the », b, and f
options. In some cases, this may help you to recover damaged files without doing a complete
system rebuild. If your system cannot be booted, you can try booting the DISKREPAIR disk and
run diskrepair from it. If diskrepair cannot repair your system, you will need to do a complete
system rebuild.

REMOVING A FORGOTTEN system PASSWORD

If you lose or forget the system password, you can recover use of the system by using the rmpass
utility on the DISKREPAIR disk. This utility removes the password from the user system.

To use the rmpass utility, boot the DISKREPAIR diskette (see the booting instructions under
Non-Destructive System Rebuild) and type:

rmpass

This utility is an executable script that mounts the hard disk, edits the password file, then
unmounts the hard disk. If this script runs into trouble (for example if the hard disk does not
mount) you may need to run diskrepair as in the Non-Destructive System Rebuild Procedure.

RESTORING A USER'S FILES

If the system-wide structure seems intact, and damage is confined to one or two user accounts,
you should restore only that portion of the system from the user’s incremental backups. If you
have followed the recommended procedure in section 4, you (or the user) can do so by following
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this procedure:
1. Login under the user’s name.
2. Have the latest set of incremental backup disks available.
3. Be sure you are in the user’s home directory.
4, Give the command: restore +bdin
5

Insert the incremental backup disks in order as the system prompts for them.

RESTORING FILES ON A BOOTABLE SYSTEM

If the system is damaged but still bootable (some files deleted, but you are still running), you can
often restore it by:

1. Login as user system.

2. Have the most recent set of system backup disks at hand.
3. Give the command: restore +di

4. Insert the disks as the program prompts you for them.

If the lost files were not due to a known operator error, you should run diskrepair before restoring
the system files.

WHEN THE SYSTEM WILL NOT BOOT

When the system boots, it tries to locate a file in the root of the winchester disk file structure
called "system_4405.boot.” If this file is lost or renamed, when you turn on the 4405 it displays
the message:

Cannot Locate Boot File
Enter <Return> to continue:

When you press the return key, the system finds and displays a menu of files ending in ".boot"
that it finds on the hard disk. Press the function key associated with the ".boot" file you wish to
try. If you cannot boot the system from this menu, you should try the Non-destructive System
Rebuild Procedure.

RECOVERING AN UNBOOTABLE SYSTEM

If your system will not boot, you will see an error message indicating either a hardware or
software error. Hardware errors will be such things as "Device not ready.” Software errors will
be of the type "Cannot locate boot file" or "Wrong file type." An "V/O error” can indicate either
hardware problems, or file system structural errors (run diskrepair).

If you have a hardware error, first check the following:
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® Does the disk drive indicate activity? If not, check that the power cord is connected, that
the power switch is on, and that the fuse in the back panel of the MSU is intact.

® If the MSU is running, check that the SCSI terminator is installed and secured and that the
SCSI cable is securely seated.

*® If you receive a "Device not ready” error, try turning the power to the MSU off, then on.
Try booting again by pressing the Display/CPU reset button.

If you have software errors, or suspect that the errors could be caused by software, you should
perform the following Non-destructive System Rebuild Procedure.
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Non-destructive System Rebuild Procedure

NON-DESTRUCTIVE SYSTEM REBUILD
PROCEDURE

OVERVIEW

If you have important files on a non-bootable system, it is sometimes possible to rebuild all or
portions of the system and recover the lost data. Before attempting this task, you should verify
that the system hardware is running correctly, that the SCSI cable and terminator are completely
seated. If you doubt the system’s hardware integrity, run it in Continuous Self-Test overnight, as
described in the final discussion in this section.

Figure 5-1 shows the 4 steps involved in the Non-destructive System Rebuild Procedure. They
are:

1.

Boot the DISKREPAIR diskette, a floppy-based system, and repair the directory structure
of the hard disk if necessary. (Your system may be bootable after this step).

Boot the SYSREFORMAT diskette, another floppy-based System. Run the utility copyOS.
This constructs the proper operating system file structure and copies the necessary files to
the hard disk so that the SYSINSTALL system can run. This step also copies the utilities
with which you can install the standard system software or any of its partitions.

Boot the SYSINSTALL diskette. This hard disk system can now run the utilities that restore
the standard system software partitions.

Boot the repaired system from the hard disk. The operating system files and any other files
you needed to restore are now in place, along with undamaged files from the previous
operating system.

The utility copyOS attempted to copy the old password file to the file
letclloglpassword.bak. It then replaced the password file with the default password file
that contained only users system and public with no passwords. If this copy was sucessful,
you can login and rename /etc/log/ipassword.bak to /etc/loglpassword. 1f the file
letcllog/password.bak was damaged, you can replace it from your incremental backup
disks or rebuild it with the adduser utility.

NOTE

File ownership is determined by user number, not by name.
If the letcllogipassword file is not restored, only system and
public will own files. The others will only show ownership of
the form : "<<nn>>" where nn is the user number who owns
the file. If you add a user who is assigned that number, that
user will then own the file in question.

The remainder of this discussion deals with the details of each of these steps.
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Non-destructive System Rebuild Procedure
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STEP 1 DISKREPAIR

The first step in rebuilding a non-bootable system is to determine how badly it is damaged, and to
repair the directory structure if it has become corrupted. Your DISKREPAIR diskette is a
bootable diskette that contains utilities that will allow you to inspect the hard disk system and a
copy of the diskrepair utility to rebuild a damaged directory structure. Figure 5-2 shows some of
the possible choices available when you have successfully booted a DISKREPAIR system.

The DISKREPAIR system is a floppy-based system. It is based on the floppy, runs a more
primitive shell, and looks for its utilities on the floppy. Due to space limitations, it does not
contain all the functionality of the full system. When you boot the DISKREPAIR system, you are
logged in as user system.

To boot your DISKREPAIR system:

A — Boot the DISKREPAIR Diskette

1. Insert the DISKREPAIR diskette into the floppy disk drive and power on the system.
2. Invoke the Interactive Boot/Self-Test Menu. You can either:

A. Press and release the Reset Button twice. Hold the Reset Button down briefly each
time. The Reset Button is located on the rear panel of the Display/CPU unit.

B. Hold the left Shift key down and press the Break key for several seconds after the
screen clears and the machine type (Tektronix 4405) appears.

3. When the Interactive Boot/Self Test Menu appears, press function key f1 (Interactive
Menu).

4. When the Interactive Boot Menu appears, press function key f2 (Boot system_4405.boot
from Floppy).

5. Wait for the system to successfully boot from the floppy disk. (This takes about a minute.)

If the DISKREPAIR diskette will not boot, it indicates that either the DISKREPAIR diskette is
damaged, or that you have hardware problems with your system.

To isolate the problem further, attempt to boot your SYSREFORMAT diskette. If this diskette
will not boot, you have hardware problems. Recheck your cables and terminator, and attempt to
boot again. If the problem persists, contact your local Tektronix service representative.

If your SYSREFORMAT diskette boots, this indicates that your DISKREPAIR diskette is
damaged. Contact your local Tektronix sales representative for assistance in replacing it.
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B — Mount the Hard Disk
When the DISKREPAIR system returns with the ++ prompt, type:
mount /dev/disk /disk

If the hard disk mounts successfully, this indicates that the directory structure on the hard disk is
intact. You can inspect files on the hard disk without attempting to repair it. Go to the step
marked D — Inspect Your Hard Disk Files.

C — Run diskrepair

If the hard disk does not mount, the directory structure on the hard disk has been damaged. To
repair it, type:
diskrepair /dev/disk +v

The +v option to diskrepair causes the program to inform you of its progress (see the 4400 Series
Operating System Reference Manual for details).

If diskrepair terminates normally (it returns you to the ++ prompt with no warning messages), go
on to the next step. If diskrepair exits with warning messages, or shuts the system down, then
you should boot the system if necessary and run diskrepair again. If, after several tries,
diskrepair cannot repair the hard disk, your data is most likely lost. You must do a complete
system rebuild.

D — Inspect Your Hard Disk Files

When you have successfully mounted the hard disk, you are running as system and have full
access to any undamaged files and utilities that reside on the hard disk as well as the utilities on
the DISKREPAIR diskette. You can use some of the hard disk utilities (but not those dependent
on absolute path names such as backup) to inspect the hard disk directories and files. You need
not inspect the hard disk files if you already know what file sets you will be restoring.

When you are running from your DISKREPAIR system, the root of the directory tree is on the
floppy drive, while the root of the hard disk is at /disk. To access hard disk files, you must type
the full path name (starting from /disk) of the utility you want to use or file you want to reference.
For example, if you want to use a utility found in /bin on the standard system, you must type
/disk/bin/<utility>. Alternatively, you could change your working directory to /disk/bin (to put
the utility in your search path), but must still remember to type the full name of the files you
reference.

The following examples show two ways to move files from one user on the hard disk to another.

/disk/bin/copy /disk/firstuser/filea /disk/seconduser/filea

chd /disk/bin
copy /disk/firstuser/filea /disk/seconduser/filea

You can sometimes diagnose the hard disk booting problem by inspecting the hard disk file
structure. Example 5-1 shows the files and permissions that must be present for a disk system to
boot. (Use dir +adl from / to find them).
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Non-destructive System Rebuild Procedure
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Directory "/": Directory "/disk/etc":
.badblocks - - - - .init.control Iw——
act d rwxr-x init rwx—-
bin d rwxr-x log d rwxrwx
dev d rwxr-x ttylist IWw-r—
etc d rwxr-x
gen d rwxrwx Directory "/disk/etc/log":
lost+found d rwxr-x password Irw-r—
system 4405.boot rwx—-
tmp IWXYWX Directory "/disk/gen":
errors d rwxrwx
Directory "/disk/act": system YWXIWX
utmp ITW-IW~ Directory "/disk/gen/errors":
system rw-r—
Directory "/disk/bin":
remove TWXr-X
script I'WXr-X Directory "/disk/gen/system":
shell IWXI—X chkpass IWX——
stop YWXr—-X
Directory "/disk/lost+found":
Directory "/disk/dev":
console C Iw-rw- Directory "/disk/tmp":
disk b rw-rw-
diskc C rw-rw- Directory "/disk/public"
floppy b rw-rw- .shellbegin rw-r—
floppyc C IW-Irw- .shellhistory rw-r—
null C IW-rw-
pmem C rw-rw-
smem C rW-rw-
swap b rw-rw-
tty00 C rW-Iw-

Example 5-1. Minimum Bootable System.

NOTE

In the directory /disk/dev, the files /disk/dev/console and
/disk/dev/tty00 are linked together, as are /diskidevidisk and
/disk/deviswap. In addition, the file /disk/public/.shellhistory can
prevent booting if it is corrupted. (You can remove it and create a
new file of 0 length if you suspect this.)
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E — Unmount the Hard Disk and Stop the System
To unmount the hard disk and stop the system, type:

unmount /dev/disk
stop

If you current working directory is on /disk, the system will respond with the message "device
busy." Use chd to get back to "/, then stop.

STEP 2. COPY THE OPERATING SYSTEM FILE STRUCTURE

Boot your "SYSREFORMAT" diskette with the same procedure you used with your
"DISKREPAIR" diskette.

‘When you get the ++ system prompt, type:
copyQS

The executable script file copyOS creates the necessary skeletal directory structure needed on the
hard disk, then coples vital system files to the hard disk. These files can later be used with the

"SYSINSTALL" diskette to create a hybrid system that frees the ﬂoppy drive and allows you to
restore the bootable hard disk system.

‘When copyOS is finished, the script shuts the system down and prompts you to perform the next
step.

STEP 3. RESTORE THE SYSTEM FILES.

Following the same boot procedure, boot your "SYSINSTALL" diskette.

The SYSINSTALL diskette loads a hard disk based operating system kernel into the system’s
memory. The actual scripts for restoring files came (via copyOS) from the SYSREFORMAT
diskette — but could not run from the floppy based operating system, as it requires a floppy disk
in the drive. A system_4405.boot file on the hard disk would be an 1mage of the floppy based
system on the SYSREFORMAT diskette, and would require a floppy in the drive at all times in
order to run.

The SYSINSTALL diskette contains a backup/restore program in case the hard disk version is
inoperable. The restoreOS script mounts the SYSINSTALL diskette and copies the backup/restore
utility to the hard disk, then runs it in restore mode. If you are trying to partially restore the
system and the partition restoring scripts fail, you should manually move this utility to the hard
disk. To do so, you must be logged in as system, have the SYSINSTALL diskette in the floppy
drive, and type:

++ mount /dev/floppy /floppy

++ copy /floppy/gen/system/backup /gen/system +lop

++ unmount /dev/floppy

++

The operating system that this boot procedure brings up allows the use of /dev/floppy — thus
you can restore the standard files to bring the system up to full function. Figure 5-3 shows the
choices available when restoring files.
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Figure 5-3. Step 3. Restore Files.
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NOTE

To use the "SYSINSTALL" scripts, you should be logged in as user
"system”. If you want to try these scripts from a damaged, but
bootable hard disk system, login as "system” and work from the
root directory.
When you get the system prompt, you have several choices:
1. Ifyou want to restore the complete set of system files, type:
fileRestore

The script, fileRestore, prompts you to insert each diskette of the six sets of standard
system files. Follow the prompts, and when the script is complete your system will be
bootable from the hard disk.

2. If you want to restore only the operating system files, type:
restore0S

This script prompts you to insert the diskettes from the set of standard operating system
utilities diskettes. When this script completes, you can either copy another group of files or
stop the system.

3. Ifyou want to restore only the operating system kernel, type:
restoreK

This script prompts you to insert the standard operating system kernel diskette. When this
script completes, you can either copy another group of files or stop the system.

4. If you want to restore only the “C” environment and graphics library, type:
restoreC

This script prompts you to insert the diskettes from the set of standard ‘C” environment
diskettes. When this script completes, you can either copy another group of files or stop
the system.

5. If you want to restore only the Smalltalk-80 interpreter, type:
restoreSTI

This script prompts you to insert the standard Smalltalk-80 interpreter diskette. When this
script completes, you can either copy another group of files or stop the system.

6. If you want to restore only the Smalltalk-80 standard system files, type:
restoreSTS

This script prompts you to insert the diskettes from the set of standard Smalltalk-80 system
diskettes. When this script completes, you can either copy another group of files or stop
the system.
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NOTE

This script overwrites the default standard changes file. See
the discussion in Section 4, Software Maintenance about
backing up the default changes file.

7. If you want to restore only the Smalltalk-80 demo files, type:
restoreSTD

This script prompts you to insert the diskettes from the set of Smalltalk-80 demo diskettes.
When this script completes, you can either copy another group of files or stop the system.

The partial file restore scripts leave copies of the scripts on the hard disk. To remove them,
type: ‘

++ remove /restore* /fileRestore
++ stop

(If you use the fileRestore script, it removes these files and stops the system for you.)

STEP 4. RESTORE THE PASSWORD FILE

Your hard disk should now have a bootable system on it. Boot the system from the hard disk by
pressing the reset switch once. When the prompt appears, you are in a standard system logged in
as user "public”.

Login as "system" (you won't need a password) and inspect the files remaining from the last
system. If you use the +l option to the dir command, you will notice that some retained files may
not have an owner name associated with them. (The operating system obtains the owner name
for files from the password file, and this file has been replaced.)

The copyOS and restoreOS utilities copy the existing password file (assuming it has not been lost
or damaged) to the name password.bak, then copy in the distribution password file that contains
only system and public. type:

sys++ chd /etc/log

sys++ dir

password password.bak

sys++

list password.bak

(... contents of old password file)

sys++
Inspect the contents of the backup password file. If everything is fine, type:

sys++ rename password.bak password
sys++

You should now have your original password file on the system.

If the password.bak file is missing or damaged, you should have a copy of the current password
file in your incremental system backup diskettes. To find the diskette containing this file, type:

restore +C
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The system will display the files on each of the diskettes as you insert them. The password file
will appear as:

"Directory /etc/log"
password ... (permissions, owner, etc)

‘When you locate the password file, you can abort from the restore utility by typing a <Ctrl-C>.
To restore it, insert the disk and type:

restore +1 /etc/log/password

If this diskette is not the first in your backup set, you will get a message from restore indicating
that this is the wrong volume of the backup set, asking if you want to proceed. Answer "Y" and
the password file will be restored.

CAUTION

Be sure you are restoring the file from /etc/log/password
and not the utility from /bin/password. If the password
file is incorrect, the system will not boot.

Alternatively, if you know the order in which the users appeared in the original password file,
you can use the adduser utility to rebuild the file by adding users in the same order in which they
were assigned. The utility adduser checks for files under that user name and complains (but
creates the user) if it finds one.

CAUTION

File ownership is determined by user number. If you
create users in a different order than they were
originally created, you will have a case of massive file
ownership confusion to sort out.

A final alternative is to directly edit the password file (examine a working password file before
attempting this) and manually enter the fields. Either of these options requires that you know the
contents of the original password file, and that users” accounts remain unprotected by passwords
until either you set them while logged in as user system, or the user sets his or her own password
again.

COMPLETE SYSTEM REBUILD PROCEDURE

OVERVIEW

Rebuilding a complex software system from scratch is not a trivial task. However, the procedure
has been automated considerably. You first boot a simplified system from a flexible disk — a
system that performs two tasks, it formats the winchester disk, then installs a minimum system

(without the O/S kernel) on the hard disk. Next, you boot another simplified system that is a hard
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disk resident system. It moves the backup/restore utility to the hard disk, then restores the entire
system from the system backups. The final rebuild step is to restore any user’s files that were
made after the last full system backup. These steps are treated in detail for the remainder of this

discussion.

STEP 1 — FORMAT THE WINCHESTER WITH SYSREFORMAT

CAUTION

Verify that the serial number on your SYSREFORMAT
diskette matches the serial number of the MSU (located
under the front cover). Each SYSREFORMAT disk
contains badblock formatting information for one and
only one hard disk. Using the wrong SYSREFORMAT
disk can create an unreliable or unusable system. To
verify that the serial number is correct:

To format the hard disk, you must boot ihe minimal sysiem contained

Be sure that the power is off to the MSU.

2. Grasp the front bezel of the MSU in both hands

and pull it STRAIGHT forward. (This exposes the
shaft of the fower switch — it’s very fragile and
easy to break off.)

Once clear of the switch shaft, look for the serial
number. Try not to remove the connector to the
LED. (If you put it back wrong, it won't ruin it, it
Jjust won’t glow.)

Compare the serial number on the

SYSREFORMAT diskette to that of the MSU. If

they don’t match, don’t use "physicalF ormat.”

PRUTErS S

on uic

disk marked

SYSREFORMAT. This disk contains enough of a system to format the winchester in one of three

ways:

® Logical format — a procedure that erases all the data and file structure information on the
disk, but does not physically reformat the disk.

® Physical format with defect list — a procedure that physically erases and reformats the
disk. Formatting information is taken from a file on the floppy disk that is specific to the
winchester it was made for.

¢ Physical format from keyboard — a physical format that requires the user to manually
enter the formatting information. This information is marked on the body of the winchester
disk and is not normally available to the user. This procedure is used by a service person
after replacing a winchester disk.

When you must rebuild your system, first try a logical format, then a physical format from file. If
the physical format does not work, the winchester disk may be defective. If this should happen,
contact your local Tektronix Field Service office for servicing.
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A — Boot the SYSREFORMAT Diskette
1. Insert the SYSREFORMAT diskette into the floppy disk drive and power on the system.
2. Invoke the Interactive Boot/Self-Test Menu. You can either:

A. Press and release the Reset Button twice. Hold the Reset Button down briefly each
time. The Reset Button is located on the rear panel of the Display/CPU unit.

B. Hold the left Shift key down and press and hold the Break key for several seconds
after the screen clears and the machine type (Tektronix 4405) appears.

3. When the Interactive Boot/Self Test Menu appears, press function key fl (Interactive
Menu).

4. When the Interactive Boot Menu appears, press function key f2 (Boot system_4405.boot
from Floppy).

5. Wait for the system to successfully boot from the floppy disk. (This takes about a minute.)

B — Format the Hard Disk

Logical Format. If this is your first attempt, logically format the hard disk. To do so,
deterimine the disk size and swap space you are using. For example, if you are formatting a
45 Mb hard disk with a 8 Mb swap space, type:

++ logicalFormat-45-8
++

Physical Format. If you have already attempted an unsuccessful logical format, physically
format the disk.

CAUTION

Be sure that your SYSREFORMAT diskette is the correct
one for your hard disk drive. Remove the diskette and
check the serial number against the serial number on the
MSU. If they do not match, do NOT proceed.

Deterimine the size of the disk and swap space you are using. To format a 45 Mb disk with 8 Mb
of swap space, type:

++ physicalFormat-45-8

++
The physical format will take five to ten minutes to complete. Do not disturb the system while it
is formatting.

Remove the SYSREFORMAT disk when the following
message appears.

", .. System shutdown complete ..."
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STEP 2 — RESTORE THE SYSTEM WITH THE SYSINSTALL DISK

A — Boot the SYSINSTALL Disk

The SYSINSTALL disk contains a minimal bootable operating system that can restore your system
software. To boot this disk, simply:

1. Insert the SYSINSTALL diskette into the floppy disk drive and power on the system.

2. Press and release the Reset Button twice. Hold the Reset Button down briefly each time.
The Reset Button is located on the rear panel of the Display/CPU unit.

3. When the Interactive Boot/Self Test Menu appears, press function key fl1 (Interactive
Menu).

4. When the Interactive Boot Menu appears, press function key f2 (Boot system_4405.boot
from Floppy).

5. Wait for the system to successfully boot from the floppy. (This takes about a minute.)

B — Restore Files from Your System Backups

You now have a system that was booted from the floppy disk and is running from the hard disk.
This system is capable of reading the system software, either from a complete system backup you
made (as advised in Section 4) or from the set of backup diskettes you received with your system.
To restore your system, type:

++ fileRestore

Now, relax and wait a few minutes. During this time, the backup program is moved to the hard
disk, then fileRestore invokes restore to install the first partition of the system.

When the system prompts you with the message:
"Insert next volume -- Hit C/R to continue:"

Remove the SYSINSTALL disk and insert the first disk of your standard operating system
diskettes. Press the Return key, and if everything is correct, the system will restore the files from
that diskette.

As each diskette is restored to the system, the system will
prompt you to insert the next disk with the message:

"Insert next volume -- Hit C/R to continue:"

After each group of files has been restored, the system will prompt you to insert the next group of
diskettes. When the system restoration is complete, the system will return a message to that
effect.

C — Stop the System and Reboot

The fileRestore script automatically shuts down the system when it has completed. When the
message:

"... System shutdown complete ..."

appears, you can reboot by simply pressing the Reset Button. On the first reboot, the system will
. go through a normal boot-up sequence, run diskrepair (to verify the file structure), do a CRC
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check, then shut down the system again. Reboot again, and the system will run diskrepair and do
a CRC check again, then log you in as user public.

STEP 3 — RESTORE USER'S FILES

The last task of the system rebuild is to restore any user files that were not copied during the last
system backup. You can do this, or, if other users keep their own backups, they can restore their
own files.

4405 SELFTEST

OVERVIEW

Selftest is used primarily during manufacturing and servicing of the 440S. It contains many
functions that are not of general interest to the user. A complete discussion of selftest may be
found in the 4405 AIS Field Service Manual.

If you have any question whether a problem is caused by a fault in the 4405°s hardware, you can
run selftest to either confirm or deny that suspicion. Each time you turn on the 4405 (or press the
Reset button) it executes a power-up selftest that is invisible to the user unless it detects an error.
If you saw no error messages the probability of a hardware problem is low.

RUNNING SELF TEST

If you still suspect that you may have a hardware problem, you can invoke a more extended
selftest by the following procedure:

1. If the system is on, stop it gracefully by typing stop and waiting until the system shut-
down message appears. The shut-down message is:

"...System Shutdown complete... "

(If the system is already shut off, turn on the power to both the Display/CPU unit and the
MSU and perform step 2 before the system begins to boot.)

2. Locate the Reset button (on the left rear of the Display/CPU unit as you face it) and press it
twice. Hold it in briefly for each press and wait a moment between pushes.

3. The LED in the Caps Lock key will flash off and on until the keyboard test is done.

4. The 4405 initializes its display. Errors found at this point will be shown on the display.
Upon completion of the Display initialization routine, the word “Tektronix " is printed on
the screen.

5. The 4405 initializes the keyboard. If the keyboard is good, the LED will be left off,
otherwise it will turn on. Errors are shown on the display. Upon completion, it prints

4405 USERS 5-23



RECOVERY AND REBUILD

"4405" on the display.

6. The 4405 now prints the "Interactive Boot/Self Test Menu.” This menu shows the function
key selections available at this point. These are:

¢ f1 — Interactive menu (discussed under System Rebuild Procedure)
® f2 — Adjustment procedures (includes sound generator)

* f3 — Adjustment menu (Disk load)

¢ f9 — Continuous selftest

¢ f10 — Enable/Disable cache

* f11 — Continue selftest

* f12 — Exit selftest
If you make no selection, in approximately 20 seconds the 4405 defaults to the "Continue

Self Test" option.
Key f1
Key f1 takes you into the interactive menu. This is the boot procedure discussed under System
Rebuild Procedure.
Key f2
Key f2 invokes a set of adjustment procedures used during manufacturing and repair. These are
of little use to most users, with the exception of the Sound Generation Menu. (This test
procedure is menu-driven, so feel free to experiment.)
Key 13
Key f3 accesses the hard disk and loads the full selftest into RAM, then executes from there.

Key 19

Key 19 invokes continuous selftest. In this mode, the 4405 repeatedly goes through its selftest,
halting only if it encounters an error.

Key 110

Key f10 enables and disables the use of the cache while executing selftest.

Key f11

If you select key f11, or do nothing, the 4405 goes into "Continue Self Test". The display flashes
as the display memory is tested, then the 4405 begins printing messages on the screen as it tests
its functions. When the selftest is complete, the 4405 will again display the "Interactive
Boot/Self Test Menu."
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Key 112

If you press key f12, the 4405 exits from selftest. It goes through its power-up initialization and
attempts to boot from the hard disk.

FINDING INTERMITTENT ERRORS

Perhaps the most annoying problem in any mechanism, from a computer to a fishing pole, is an
intermittent problem — a problem that disappears whenever a service person comes within a
mile of the afflicted machine. If you suspect that you have one of these pernicious bugs living in
your 4405 hardware, put the machine into continuous selftest and leave it overnight. The
machine will run through its repertoire of tests until it encounters an error, when it will halt. If an
error occurs, make a record of it and contact your local Tektronix service center for repairs.

Invoking Continuous selftest
To put your 4405 in continuous selftest:
1. Stop the system
Press the reset button twice, holding it briefly each time

When the "Interactive Boot/Self Test Menu" appears, press function key f10. The 4405
will then cycle through its ROM-based selftest.

4. To exit from continuous selftest, you must wait until the menu appears once again, then
select an option from the menu before the selftest continues.

2.
3.

4405 USERS 5-25



Appendix A

UNPACKING AND INSTALLATION
INSTALLATION

Before unpacking your 4405, you should select a site that will be suitable for comfortable
operation of the 4405. You will also need a carton opener (a small stout-bladed knife will do)
and a small, flat-bladed screwdriver.

Installing your 4405 consists of these basic steps:

1.
2.

Select an installation site.

Unpack the Display/CPU unit and the MSU (mass storage unit). Keep all your packing
materials in case you later need to transport the 4405.

Assemble the mouse.

annect the keyboard and mouse to the Display/CPU; connect the SCSI cable to both
units.

Connect a power cord to both units.

Connect both units to a suitable power source.

Turn to Section 2 The First Time and go through the transcript there to verify that the 4405
is working properly.

SELECTING A SITE

You should choose a site for your 4405 that meets the following requirements:

* Enough room for ventilation and cable routing. You should allow at least three inches
(75 mm) behind both the MSU and the Display/CPU for cable routing. You must also
allow at least two inches between the ventilation openings and anything that might obstruct
air flow.

CAUTION

Do not block the airflow or cover the 4405°s air
vents in any way. This could cause overheating and
result in circuit damage.

® Properly grounded power source. Be sure that a properly grounded source of power is
available for your 4405.

® A stable environment. Ambient temperature while the 4405 is operating should stay
within 50 to 104 degrees Fahrenheit (+10 to +40 degrees Centigrade). Relative humidity
should stay between 10 and 75%. The area should not be subject to rapid temperature
fluctuations.
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UNPACKING
NOTE

If your 4405 has been unpacked, move ahead to the appropriate
step.

Before unpacking check both shipping cartons for signs of damage.
Report any damage to the carrier and your Tektronix sales
representative immediately.

Retain all packing materials in case the 4405 must be transported
in the future.

UNPACK THE MSU

1. Open the MSU carton from the top using the carton opener.

2. Remove the box containing the software and instruction manuals.

3. Cautiously remove the MSU unit and place it where it will be installed.
4. Remove the shipping card from the floppy drive.

UNPACK THE DISPLAY/CPU

Open the carton from the top using the carton opener.

Remove the keyboard and set it aside.

Remove the top packing pad.

Remove the package containing the accessories and set them aside.

Lift the Display/CPU unit from the packing and set it in the installation site.

S S o e

Remove the keyboard, mouse, and SCSI cable from the accessory packages and set them
next to the 4405,

CHECK THE ACCESSORIES

In addition to the keyboard, mouse, SCSI cable, and the MSU and Display/CPU units, you should
have the following accessories:

® 4405 User’s Manual (this manual).
® An Introduction to Smalitalk-80.

® 4400 Series Operating System Reference Manual.
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4400 Series ‘C” Programmer’s Reference Manual.
4400 Series Assembly Language Reference Manual.
RS-232 communications port cable.

Two power cords; 1 for MSU, 1 for Display/CPU.
Several blank keyboard overlays (for the function keys).

ASSEMBLE THE MOUSE

Remove the mouse and its rubber-coated steel ball from the shipping package.

2. Turn the mouse body on its back and remove the circular retainer by turning 1/4 turn in the
direction of the arrows.

3. Put the rubber-coated ball in the cavity.

4. Replace the ball retainer and turn 1/4 turn against the direction of the arrows.
The mouse is now ready for use.

CONNECT THE CABLES
CAUTION

Check that both voltage indicators on the rear of the
Display/CPU and the voltage indicator on the MSU
indicate the proper voltage selection for your power
source.

1. Plug the keyboard cable into the rear of the Display/CPU unit in the connector marked
"KEYBOARD."

2. Plug the mouse cable into the rear of the Display/CPU unit in the connector marked
"MOUSE" and secure the connector by pressing the retaining clip down.

3. If you will be using the 4405 as a terminal, plug one end of the RS-232 cable into the
connector marked "COMPUTER." Secure the cable with the two small screws in the
connector.

4. Plug the small end of the SCSI cable into the connector on the Display/CPU marked
"MASS STORAGE INTERFACE." Match the keyway on the two connectors and press
the male connector into the female connector without forcing it.

Plug the large end of the SCSI cable into the upper connector (J1000) and secure it with the
two small screws in the connector.

Plug the SCSI terminator into the lower connector.
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CAUTION

Match the keyway on the connectors and the SCSI
terminator and SCSI cable plug before seating the
plugs. The terminator must be installed and the

cable must be secure to prevent noise and errors on
the SCSI bus.

5. Inspect the power switches on the MSU and Display/CPU units. Turn them OFF if they
are not already. (A green flag shows if the power switch is ON.)
Attach the female ends of the power cords to the MSU unit and the Display/CPU unit.

Insert the male end of the power cords into a properly grounded outlet that supplies the
correct power for the 4405.

CAUTION

Attempting to operate the 4405 from an incorrect or
improperly grounded voltage source can seriously
damage the 4405 s circuitry.

READ SECTION 1

Your 4405 is now ready for operation. Read through Section 1 Introduction to become familiar
with the controls and terminology of the 4405, then go through Section 2 The First Time to verify
that your system is working correctly. You should also read the rest of this manual for general
information pertaining to the operation of the 4405.

NOTE

The 4405 time and date have been set io faciory time. To set the
date to your local time, login as "system” and give the command:

date <mm>-<dd>-<yy> <hr>:<min>[:<sec>] +s

(see the "4400 Series Operating System Reference Manual” for
details of the "date” command.
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CLEANING AND MAINTENANCE
GENERAL CLEANING

Your 4405 is a delicate instrument and has no user serviceable parts. You can clean the CRT
screen and the external surface of the Display/CPU unit, the MSU unit, the mouse, and the
keyboard with a soft cloth dampened with a solution of mild detergent and water. Use a soft
brush with natural (not synthetic) fibers to clean dust from crevices. Refer all other cleaning and
routine maintenance to a qualified technician. A yearly maintenance program is recommended in
the 4405 Field Service Guide.

CAUTION

To avoid damage to the plastics used in the Display
Module, the Mass Storage Unit and Keyboard, do NOT
use cleaning agents that contain benzene, acetone,
toluene, xylene, or similar chemicals.

CAUTION

Never use a dripping wet cloth that could allow liquid to
penetrate the case of the 4405. This could cause severe
circuit damage, and in some cases expose Yyou to
hazardous voltages.

CLEANING THE MOUSE

If the mouse cavity becomes dirty, clean it by removing the rubber-coated ball and blow out the
cavity with a gentle stream of compressed air. Do not use liquids to clean the ball or cavity.

CLEANING SPILLS ON THE KEYBOARD

If a container of liquid such as coffee, tea, or a soft drink should spill on the keyboard:

1. Immediately turn the keyboard upside down to keep the liquid from penetrating and
causing further damage.

2. Call in a qualified service person to disassemble and clean the keyboard.
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Appendix C
Options

Use this section to hold documentation for 4405 options that do not have binders of their own.
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Appendix D
CONNECTING PERIPHERALS

INTRODUCTION

The 4405 has several external connectors which can be used to connect peripherals. These are:
The SCSI bus.
The RS-232 Communications Port

]

¢ The parallel printer port.
¢ The speaker output.
The (Optional) Ethernet interface.

THE SCSI BUS

LOCATION

The SCSI bus connection is located on the rear of the Display/MSU unit labeled "MASS
STORAGE INTERFACE."

SOFTWARE ACCESS

SCSI bus devices, addressed through drivers built into the operating system, each have two /dev
files associated with them. Each has a descriptive name as the normally used block device, and
the same name with ¢ appended as a raw or character-oriented device. The standard SCSI
devices recognized by the system are:

® /dev/disk — The standard winchester disk.

¢ /dev/diskc — The raw (character-oriented) standard winchester disk.

¢ /dev/diskl ... diskn = — Optional winchester disks.

® /dev/disklc ... disknc — Raw optional winchester disks.

* /dev/floppy — The standard flexible disk.

® /dev/floppyc  — The raw (character-oriented) flexible disk.

® /dev/tapec — The raw optional (character-oriented) streaming tape drive.

In order to read or write to any SCSI device during normal operation, you must mount the device.
(See the 4405 Reference Manual command entry for mount for more information.) During
backup and restore the flexible disk drive should not be mounted. These commands take care of
the I/O in a different manner.
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THE RS-232 COMMUNICATIONS PORT

LOCATION

The RS-232 Communications Port is located on the rear of the Display/CPU unit marked
"computer.”

SOFTWARE CONTROL

The communications port is addressed as /dev/comm. It is a character-oriented device with read
and write permissions.

You can examine or set the communications port parameters via the commset utility.

‘C” programmers should check the files in /lib/includel/sys (particularly sgity.h and comm.h) if
they will be working with the communications port.

THE PARALLEL PRINTER PORT

LOCATION

The parallel printer port is located on the rear of the Display/CPU unit marked "copier.”

SOFTWARE ACCESS

The printer port is identified by the special file /dev/printer. It is a character-oriented device and
has write permissions only.

Sample programs written in “C” are located in directory /samples/printer.

THE EXTERNAL SPEAKER JACK

LOCATION

The external speaker jack is located on the rear panel of the Display/CPU unit, marked
"SPEAKER."
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SPECIFICATIONS

The 4405 has a low power audio output jack capable of driving a small external speaker. The
audio output is optimized for an eight-ohm speaker, but other common speakers can be driven (at
reduced volume) without damage to the audio circuitry.

The external speaker jack is a small, two-conductor, switching phone jack. (When you insert an
external speaker plug, the internal speaker is disabled.)

The output from either an internal or external speaker can be varied with the volume control
located directly above the external speaker jack.

SOFTWARE ACCESS

You can drive the speaker via the device /dev/isound. The 4400 Series Operating System
Reference Manual contains a discussion under THE SOUND GENERATOR that discusses driving
/dev/sound.

THE ETHERNET INTERFACE

The ethernet interface is a separate option. It is fully described in it’s own manual, which you
can include in this manual in Appendix C, OPTIONS.
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Appendix E
SPECIFICATIONS

NOTE

In this preliminary manual, these specifications are taken from
early engineering models of the 4405. Production models of the
4405 may have different specifications.

Table E-1
CPU/DISPLAY UNIT PHYSICAL DIMENSIONS

Characteristic | Supplemental Information
Weight | 441bs.(20Kg) |
Length 19.5 in (495 mm)

Width 16.5 in (419 mm)

Height 13.89 in (352 mm)

Display Size 13 in (330mm)

Display Area | 9.5 x 7.0 in (241x178 mm)

*These specifications do not include the Keyboard or Mass Storage Unit.

Table E-2
MASS STORAGE UNIT PHYSICAL DIMENSIONS
Characteristic | Supplemental Information
Weight 141bs (6.35 Kg)
Length 17 in (433 mm)
Width 14.5 in (368 mm)
Height 5in (128 mm)

E-1



SPECIFICATIONS

Table E-3
CPU/DISPLAY ELECTRICAL SPECIFICATIONS
Characteristic Supplemental Information
Nominal Input Voitages:
115V 87--128V
230V 174--250 V
Maximum Input Power 200w
Frequency Range 48—-66 Hz
Fuse 4 A Slow-blow
Table E-4
MASS STORAGE UNIT ELECTRICAL SPECIFICAITONS
Characteristic Supplemental Information
Nominal Input Voltages:
115V 87-128 V
230V 174-250 vV
Maximum Input Power 140 W
Frequency 50-60 Hz
Crest Factor 1.35 minimum
Fuse 2 A Slow blow (115V)
1 A Slow blow (230 VOS)
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Table E-5
CPUIDISPLAY ENVIRONMENTAL SPECIFICATIONS
Characteristic Supplemental Information
"Temperature:
Operating +50 to +104 degrees F
(+10 to +40 degrees C).
Nonoperating -40 to +149 degrees F
(-40 to +65 degrees C).
Altitude:
Operating To 10,000 ft (3,050 m)
Nonoperating To 40,000 ft (12,200 m)
Humidity:
Operating 0 to 75% relative humidity (non-cond.).
Nonoperating 0 to 95% relative humidity (non-cond.).
Vibration Withstands 0 to 0.015 in displacement,
at 0 to 55 Hz (all 3 major axes).
Shock Main cabinet withstands a 20 g shock
to all faces.
Electrostatic Immunity:
Operating No interruption of operation, loss of
data, or change of operating mode from 15 kV shock.
Nonoperating No damage to unit from 20 kV shock.
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E-4

Table E-6
MASS STORAGE UNIT ENVIRONMENTAL SPECIFICATIONS
Characteristic Supplemental Information
Temperature:
Operating +50 to +104 degrees F
(+10 to +40 degrees C).
Nonoperating -40 to +149 degrees F
(-40 to +65 degrees C).
Altitude:
Operating To 10,000 ft (3,050 m)
Nonoperating -1000 To 40,000 ft (12,200 m)
Humidity 80%, Maximum wet bulb: 26 degrees C,
noncondensing
Vibration:
Operating 2 to 22 Hz: 0.01 in (0.254 mm)
displacement 22 to 500 Hz: 0.25 g constant acceleration
Nonoperating 2 t0 22 Hz: 0.01 in (1mm) displacement

Shock: nonoperating

22 to 500 Hz: 1 g constant acceleration

20 g, halfsine, 11 ms duration; Three
shocks in all horizontal directions

15 g, half sine, 11 ms duration; Three
shocks in all vertical directions

Shock Main cabinet withstands a 20 g shock
to all faces.
Electromagnetic Compatibility | Meets the following requirements, with

respect to conducted and radiated emissions:
FCC Rules, Part 15, Subpart J, Class A

VDE 0871/76 class B
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Table E-7
INSTALLATION REQUIREMENTS
Characteristics Supplemental Information
Heat Dissipation 525 BTU/hour (nominal line voltage)
575 BTU/hour (max. at maximum power supply load)
Surge Current Total System = 34A (nominal at 120vac)
Clearance Rear: 3 inches (for cabling)

Top: 3 inches (for cooling)

Sides: 2 inches (for cooling)

Distance from Equipment The system’s display should not be
Generating Magnetic Fields | located near equipment containing fans,
motors or other electro-magnetics
which can distort the display.

Table E-8
GRAPHICS CHARACTERISTICS
Characteristic Supplemental Information
| Type of display: Monochrome raster-scan
Crt size: 15 inches (diagonal measurement)
Phosphor:$P4 short-persistence
Usable display area: 240 mm by 180 mm, plus or minus
5 mm (9.4 in by 7.1 in, plus or minus 0.2 in)
Luminance: 25 foot-lamberts for "white" color.
Moire” pattern: A slight moire” effect may be
visible under some conditions.
Anti-reflective treatment: Dark, non-glare transmission
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