























































































































































































































































































































































































































RECOVERY AND REBUILD

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 this procedure:

1.

2.

4404 USERS

Login under the user’s name.
Have the latest set of incremental backup disks available.

Be sure you are in the user’s home directory.
Give the command:

restore +dl

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

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

If the lost files were not due to operator error, you should rundiskrepair before restoring the
system files.
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WHEN THE SYSTEM WILL NOT BOOT

When the system boots, it tries to locate a file in the root of the winchester disk called
“system.boot.” If this file is lost or renamed, when you turn on the 4404 it displays the message:

Cannot Locate Boot Fille
Enter <Return> to continue: _

When you press return, the system will find and display 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’’ or “‘l/O error.”’ Software errors
will be of the type ““Cannot locate boot file” or “Wrong file type.”

If you have a hardware error, first check the following:

® 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.

o {f the MSU is running, check that the SCSI terminator is installed and secured with two
screws and that the SCSI cable is securely seated and that the two mounting screws are
snug.

® |f 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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5-10

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, and that the mounting screws are snugged down. 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. Bootthe “DISKREPAIR” diskette, a minimal floppy-based system and repair the
directory structure of the hard disk if necessary.

2. Bootthe “SYSREFORMAT” diskette with another minimal floppy-based system and
construct the proper operating system file structure. This step also installs the files
necessary for the hard disk based system to run.

3. Bootthe “SYSINSTALL" diskette. This runs a minimal hard disk system with which
you can restore the remaining operating system and other files.

4. 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 password file has been completely replaced. You can
replace it from your incremental backup disks or rebuild it with the adduser utility.

The remainder of this discussion deals with the details of each of these steps.
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Boot “DISKREPAIR”
and check hard disk
repair if necessary

Boot “SYSINSTALL”
restore files
remove extra files

Boot from hard disk
Check file structure
Restore Password File
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RECOVERY AND REBUILD

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.

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. 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 f1 (Interactive
Menu).

4. When the Interactive Boot Menu appears, press function key {2 (Boot system.boot
from Fioppy).

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

Ifthe DISKREPA IR 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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Boot “DISKREPAIR”’
diskette

possible
hardware or
diskette problem

Hard Disk
files

type:
unmount /dev/disk

if this loop
does not terminate,
perform complete
system rebuild

Figure 5-2. Step 1. Using “DISKREPAIR".
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B—Mount the Hard Disk
When the DISKREPAIR system returns with the + + prompt, type:
mount /dev/disk /usrl

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 4404
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 /usr1. To access hard disk files, you must type the
full path name (starting from /usr1) 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
fusr1/bin/<utility>. Alternatively, you could change your working directory to /usri/bin (to put the
utility in your search path), but must still remember to type the full name of the files you reference.
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The following examples show two ways to move files from one user on the hard disk to another.

You can sometimes diagnose the hard disk booting problem by inspecting the hard disk file
structure. The following files with the correct permissions must be present for a disk system to
boot. (Use dir + al from / to find them).

ehd /usri/bin
copy /userl/firstuser/filea /userl/seconduser/filea

Directory *“/"":

.badblocks
act

bin

dev

etc

gen

lost + found
system.boot
tmp

Directory *‘lusri/act’’:

utmp

Directory ‘‘/usri/bin’':

Directory ‘‘/usri/dev’’:

4404 USERS

remove
script
shell
stop

disk
diskc
floppy

floppyc
null

pmem
smem
swap
ttyo0

d rwxr-x
d rwxr-x
d rwxr-x
d rwxr-x
d rwxrwx
d rwxr-x

d rwxrwx

rw-rw-

rwxr-xX
rwxr-x
rwXr-xX
rwxr-xX

b rw-rw-
C rw-rw-
b rw-rw-
C rw-rw-
C r'w-rw-
C rw-rw-
C rw-rw-
b rw-rw-
C rw-rw-

/usrl/bin/copy /useri/firstuser/filea /useri/seconduser/filea

REY, FEB 1985
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Directory ‘‘/usrt/etc’’:

.init.control W———
init rwx—
log d rwxrwx
ttylist rw-r—

Directory ‘‘/usri/etc/log’’:

password rW-r—
Directory ‘‘/usri/gen’:

errors d rwxrwx
Directory “lusri/gen/errors’":

system rw-r—
Directory ‘‘/usri/lost +found ’":

Directory ‘‘/usri/tmp’’:

E—Unmount the Hard Disk and Stop the System
To unmount the hard disk and stop the system, type:

unpount /dev/disk
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:

copy0sS
The executable script file copyOS creates the necessary skeletal directory structure needed on
the hard disk, then copies 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.
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'STEP 3. RESTORE THE SYSTEM FILES
Following the same boot procedure, boot your ““SYSINSTALL" diskette. 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. '

NOTE

To use the “SYSINSTALL” scripts, you should be logged in as user
“system”. Booting from ‘“‘SYSINSTALL’’ makes you ‘‘system”. If you want
to try these scripts from a damaged, but bootable hard disk system, login as
“system’’, mount the “SYSREFORMAT?"’ diskette, copy the files to the root
directory and work from there.

When you get the system prompt, you have five choices:

1. - If you want to restore the complete set of system files, type:

fileilestore

The script, fileRestore, prompts you to insert each diskette of the four 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
diskettes. When this script completes, you can either copy another group of files or stop the
system.

3. If you want to restore only the operating system kernel, type:

restorek

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

install all
system files?

restore restore ] restore ; : restore

Operating Operating restore { Smalitalk-80 } Smalitalk-80
System Files System Kernel ‘C’ Files Interpreter System Files
type: type: type: type: . type:

restore0S restorek restoreC restoreSTI

remove /restore®
stop

Figure 5-3. Step 3. Restore Files.
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4. If you want to restore only the ‘C’ environment, 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 Smalitalk-80 interpreter, type:
restoresTI

This script prompts you to insert the standard Smalitalk-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 files, type:
restoreSTS

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

The four 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.)
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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’’ and inspect the files remaining from the last system. If you use the +1option
to the dir command, you will notice that the retained files do not have an owner associated with
them. (The operating system obtains the owner name for files from the password file, and this file
has been replaced.) 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

The screen 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 password /etc/log/password

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.

AV oV Vg

E CAUTION g

AL A~

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.
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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.

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
unless you set them as system.
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COMPLETE SYSTEM REBUILD PROCEDURE

OVERVIEW

Rebuilding a complex software system from scratch is not a trivial task. However, the
procedure has been simplified as much as possible. You first boot a simplified system from a
flexible disk—a system that performs a single task, it formats the winchester disk. Next, you
boot another simplified system that 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"

munon g

N NN

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 formatting information for one and only one
hard disk. Using the wrong ““SYSREFORMAT" disk can create an unreliable or
unusable system.

To format the winchester, you must boot the minimal system contained on the 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. This format is performed by the
utility gfme.

® Physical format from file—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. This format is performed by the utility crdisk.

® 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. The utility to perform this format is
called rpdisk.

When you must rebuild your system, first try gfm¢, the logical format, then crdisk, the 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.

5-22 ADD, FEB 1985 4404 USERS



RECOVERY AND-REBUILD

A—Boot the "SYSREFORMAT"” Diskette

1. Insert the "SYSREFORMAT" 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 f1
(interactive Menu).

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

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

B—Format the Winchester

Logical Format. If this is your first attempt,‘ logically format the winchester. Type qfmt¢ then
press Ca. :

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

A A A oV

CAUTION g

P

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

Type crdisk and press return. 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 message
‘... System shutdown complete ...”

appears.
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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 the install 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 f1
(Interactive Menu).

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

5.  Wait for the system to successfully boot from the floppy. (This takes about a
minute.)
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B—Restore Files from Your System Backups

You now have a minimal system running from the floppy 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.

When the system prompts you with the message "Insert next volume—Hit C/R to continue:”,
remove the "SYSINSTALL” disk and insert disk #1 of your backup 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 ”Insert next volume—Hit C/R to continue:” message. When the system restoration is
complete, the system will return a message to that effect. The “SYSINSTALL" system now
performs a verification of your system and will tell you if the system has been restored
correctly or not. In case of errors, you should reformat and try to restore the system again.

When the message ”...System shutdown complete...” appears, you can reboot by simply

pressing the Reset Button. The system should go through a normal boot-up sequence and 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.
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FINDING HARDWARE PROBLEMS—4404 SELF-TEST

OVERVIEW

Self-test is used primarily during manufacturing and servicing of the 4404. It contains many
functions that are not of great interest to the user. A complete discussion of self-test may be
found in the 4404 AIS Field Service Manual.

If you have any question whether a problem is caused by a fault in the 4404’s hardware, you
can run self-test to either confirm or deny that suspicion. Each time you turn on the 4404 (or
press the Reset button) it executes a power-up self-test 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.
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RUNNING SELF TEST

If you still suspect that you may have a hardware problem, you can invoke a more extended
self-test 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 4404 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 4404 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
"4404" on the display.

6. The 4404 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)
e f2—Adjustment procedures of little value to a user
+ {3—Disk-based adjustment procedures (includes sound generator)
¢ f10—Continuous self-test
e f11—Continue self-test
o f12—Exit self-test

If you make no selection, in approximately 20 seconds the 4404 goes into
"Continue Self Test".
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Key f1

Key f1 takes you into the interactive menu. This is the boot procedure discussed under Sysiem
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.

Key 3
Key 3 invokes a set of adjustment procedures stored on the hard disk. These, like those of key {2,

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 f10
If you select key f10, or do nothing, the 4404 goes into "Continue Self Test”. The display
flashes as the display memory is tested, then the 4404 begins printing messages on the

screen as it tests its functions. When the self-test is complete, the 4404 will again display the
"Interactive Boot/Self Test Menu.”

Key f11

Key f12 invokes continuous self-test. In this mode, the 4404 repeatedly goes through its self-
test, halting only if it encounters an error.

Key f12

If you press key 12, the 4404 exits from self-test. It goes through its power-up initialization
and attempts to boot from the hard disk.
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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 4404 hardware, put the machine into continuous self-test 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.

,

Continuous Self-Test From Disk (Preferred)

If the hard disk system is working, to invoke continuous self-test:
1.  Stop the system
2. Press the reset button twice, holding it briefly each time

3. "When the “‘Interactive Boot/Self Test Menu’’' appears, press function key {3 to invoke
the disk-based adjustment menu.

4.  When the “Full Adjustment Procedure Menu’’ appears, press function key f10 to
invoke continuous self-test. The 4404 will test several functions, then the “‘Interactive
Boot/Self Test Menu’’ will appear again. The 4404 will then cycle through its ROM-
based self-test, maintaining a count of the cycles it has passed through. If self-test
detects an error, it will halt and display an error message Record any errors to aid your
Tektronix service representative.

5. To exit from continuous self-test, you must wait until either the “‘Full Adjustment

Procedure Menu’’ or the “Interactive Boot/Self Test Menu’’ appears once again, then
select an option from either menu before the self-test continues.

Continuous Self-Test From ROM

If you cannot run self-test from the hard disk, you can still perform an abbreviated self-test from
ROM (read-only memory). To put your 4404 in continuous self-test from ROM:

1.  Stop the system
2. Press the reset button twice, holding it briefly each time

3.  When the “Interactive Boot/Self Test Menu’’ appears, press function key f10. The
4404 will then cycle through its ROM-based self-test.

5.  To exit from continuous self-test, you must wait until the menu apbears once again,
then select an option from the menu before the self-test continues.
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