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'SECTION 2
'GENERAL OVERVIEW
AOS (Advanced Operating System) is a general purpose, disk based
- operating system that controls and monitors user program processing
on the Eclipse computers. AOS takes resnon51b111ty for many program
control, input/output, and file access functions.
Using AOS, you can manage and control a wide variety of environ-
ments. This system is at once a multi-User system suitable for com-
putational processing, and a real-time system suitable for demanding

process control applications. Some of the features that AOS includes:

1) Simultaneous support of time sharing, multi-programming
batch and real-time applications.

2) Efficient management of system and User resources, based

on measured changes in system environment or performance.

3) A complete hardware/software security system, providing file

access protection, process integrity, and system security.

4) A mult1~task1ng env1ronment

5) A generalized code and data sharlng facility

6) Device-independent I/0 access procedures that are both power-

ful and easy to use. . .
7) Accounting procedures accessed by a descriptive REPORT Utiiity.
8) Communications between concurrently-existing processes (IPC).
9) Spooled output to character-oriented peripheral devices.

Figure 2.1 illustrates a typical smaller AOS hardware configuration
on which the above features may be used.

Troubleshooting an A0S system is much more complex than an RDOS/
INFOS system. Under an RDOS system, the Operating System executes
in an unmapped mode ("absolute") and each of the hardware User maps
was allocated to one of the two grounds - back-ground and fore-ground.
Other than the task scheduler and some task call modules which re-
side within the User's area, a failure was very distinct. Either
the failure occurred in a User area or the failure occurred in the
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Operating System. A single variable could be checked to determine
which area. INFOS took this concept a step further by allowing the
Operating System to run in a mapped mode. Now there were three en-
vironments using the two hardware maps - the Operating System and
the‘back—ground/foré—ground. Under both RDOS and INFOS (with the
exception of the "window-mapping"), the Operating System executes
from a fixed area of core within the lower 32Kw section. This also
facilitates troubleshooting an Operating System problem if an inter-
mittent core failure is suspected.

AOS takes the INFOS mapping concepts yet another step further.
20S runs mapped always using the "B" User Map and the "Users" use
the "A" User Map. In addition, onlv the first 16Kw (approx.) executes
in a fixed area of core. The second l6Kw is grabbed in 1lKw pages
on an "as-needed" basis for tables, overlay areas, buffer areas,
etc. Because of this, ACS effectively executes, at one time or an-
other, from most memories in a given system. This causes much more
actibity on 2ll the memories in a system not just the lower 32Kw.

It is therefcre not a valid comparison when troubleshooting a system
to state "that RDOS/INFOS executes without failuré which’ proves that
the hardware is O0.K." when AOS is failing. This mekes troubleshooct-
ing harder because the Operating System can not be relegated to a
specific area of core.

As if the random-core usage didn't leave enough "gray" areas
when troubleshooting, AOS also has Operatlng System functlons that
are not executed within the Operating bystem space. There are pro—
grams that use the "B" User Map, act like user programs yet perform
interface features that would have previously been performed by the

Operating System itself. These programs are:

1) Peripheral Manager (ﬁMGR); This program (proCeSs) handles

the I/O0 to all byte type devices including the ALM 1rrespec—
tive of whether a DCU- Sﬁ is involved. If a DCU 5¢ is invol-
ved, the PMGR loads the DCU-5§ memory with the ALM hanollng

code, then interfaces with it on an "as-needed" basis.

2) Ghost - This program is transparent to the User (ﬂéooe, the

name) and handles the following facilities for the User:
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a) Debugger
b) all record I/O modules and associated data

c) some miscellaneous system calls

Since the Ghost is used by many User processes, the majority

of its code is "shared" among those processes.

The PMGR will exist in all systems, even in a single User environ-
ment with only the Master console (device code 1£/11) active. The
Ghost usually exists in all systems but will be initiated only when
it is first needed. In addition to the above two programs, if a
system is running many Users, a monitor program is needed called
the Executive (EXEC) which alsoc starts a program to handle spoocling

to a device such as a line printer.

3) Executive (EXEC) - This program (process) controls User access

to AOS and basically hes four functions:

a) Log-on and Log-off

b) Batch

c) = Spooling L o |

d) Mount/Dismount requests to the operator for magnetic

tapes and disks.

The EXEC is initialized once the system is executing and

is usually initialized by the "UP macro".

4) Line Printer Spooling (XLPT) - This program (process) is
initiated by the EXEC and handles spooling to the line printer

including header/trailer pages, column/line limits, etc.

5) Plotter Spooling (XPLT) - This program (process) is initiated

by the EXEC and handles spooling to the plotter.

6) Paper Tape Punch (XPTP) - Same as XPLT except it is for the

paper tape punch.

The above discussion was intended to illustrate that a system failure
can not automatically be isolated to a specific component in the
system either hardware or software. For example, if suddenly all

the EXEC lines running off of a DCU-5@/ALM combination guit respond-
ing (master console is 0.K.), is the problem the DCU5¢ hardware,

2-4



The information contained in this document i< proprietary to atn General Corporation and is to be limited in distribution solely !
to Dats General emplovees for the limited purposes of training and maintenance,  Nedther the documient nor information contained
herein is to be reproduced in wnole o1 in part without the Cxpress prior written appy oval th an authotized officiat of DGC,

the program that the PMGR loaded into the DCU5f memory, or ??
The best and most reliable way to troubleshoot an AOS system

is to:

a) Understand the functions of each of the software components

that make up AO0OS. You do not need a listing, a functional

overview is usually enough.

b) Analyze the symptoms of the problem. Does it happen when
a specific function is done; same time of day; high level

of system activity; etc.

c) Keep an open mind about where the failure lies in hardware

or software. From past history, if you make a snap decision,

you will probably be wrong.

d) Make an initial "hypothesis" then try to support it. This

could entail running with hooks in the system; running on
a console vs batch; running with the EXEC or Comm gear not
active; etc.

e) Every time you make a test run re-evaluate the information
that was aéqﬁiréd; “Ifnﬁhe éﬁfféﬁﬁﬁ£hé6r§ iSMSﬁbportedjcon-
tinue onward; if it is not, re-evaluate the data and develop-

a new hypothesis.

Using the above, you should be able to define the problem as either
hardware or software, then take appropriate action. I have recently
seen a problem that was initially classed as a "disk sub-—syst‘é‘rh"H

problem when only both Unit § and Unit #1 were run. During the trouble-
shooting of the problem, the hypothesis changed from the disk sub-

system to the EXEC/ALM area and finally to a problem with a filéd
on the disk pack. Looking at the initial problem description- £rom
the information available and the "failure mode" at that time, a

problem with a disk file would never have been suspected.
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I Disk Formatter (DFMTR)

The Disk Formatter, DFMTR, lS a stand~alone program that
defines a "Logical Disk" (LD) and because of thls will destroy

any previous disk files and structure. LD's form the basis

of the AOS disk file structure. An LD is basically a combi-
‘nation of physical disks that are defined to the Disk Format-
ter as one logical unit. For example, if two 6g6J 96 Mbyte
drives were defined as one logical unit, it would appear log-
ically to AOS as a 192 Mbyte disk unit’(disregarding any blocks
used for system overhead). Figure 6.14.1 illustrates the struc-
ture of a Logical Disk comprised of one 6f45 disk. Note that
the removable and fixed sections are treated as seperate units
by AOS. A couple of thoughts:

a) An LD can be comprised of up to eight physical units.

b) Except on the 6845 type disks, a physical unit should
be made equal to a Logical Disk. This way if a drive
unit were to break, only that one LD would be affected,

o e Smamem s e e e e notthe WhOle 8 system'. e e o iy e e e e i e

c) Multlple 51ngle physical unit LD's increase the flexi-
bility of a system because each can contain only data

needed for a particular operation.

d) If an LD must be composed of multiple physical disk

units of different transfer rates, make the last physi-
cal disk in the LD a high speed device because the

"Bit Map" resides on it.

e) If a CDC controller and a 6¢6ﬂ/6¢61Acontroller, or
two 6§6J/6061 controllers are both to be used on a
system, make the highest priority controller (cloéest
to CPU) run the master logical disk. This will ﬁsﬁélly
minimize "data late" activity. o
f) In an LD comprised of multiple physical disks, AOS
will determine on which physical disk lnformatlon ls

stored. If you do not want this to happen, make a
physical disk equal to a logical disk.
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Once the configuration of the various physical units has been

thought out, the DFMTR program can be run.
Once the Disk Formatter has been "booted" from Magnetic

Tape and all the questions answered, it will:

a)

b)

d)

e)

£)

run any combination of five data patterns on the disk
to check for additional bad disk blocks.

define a Logical Disk and store this information in
the Disk Information Block (DIB). Refer to Section
12, "PARS/FS" for more information on the DIB.

build a root directory or a system root directory (:).
reserve space for an AOS operating system if a "System
Disk".

install a boot strap on each physical disk in the LD.

build a LD bitlmap near the front (outer cylinders)
of the last physical disk in the LD.

... Figure 3.1 illustrates a sample DFMTR dialogue where:no bad
blocks were found and Figure 3.2 illustrates a sample DFMTR
dialogue where two bad blocks were found. These bad block addres-

ses should be copied down as there is no way to get them short -
of running DFMTR again or reading areas of the disk with DSKED.

Referring to Figure 3.1, we will discuss the first few

dialogue questions. These are:

1)

2)

"Logical Disk Unique I.D." - This name is used by the

system when you initialize an L.D. to determine which
physical disks belong to the L.D. It is written in
the Disk Information Block of each physical disk in
the L.D..

"Logical Disk Name" - Used by the system as the name
of the Root directory if the L.D. has been "grafted"
onto the system. Figure 6.6.2 shows two one-disk L.D.'s

where the root directory of the "grafted" L.D. is ref-
erenced as the Logical Disk Name.
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FROM MT@:2)

AOS DISK FORMATTER REV ©2.10

LOGICAL DISK UNIQUE I1.D. ¢l TO 6 CHARS) ? GILGISQ
LOGICAL DISK NAME (1 TO 31 CHARS) ? GIL?2

ACCESS CONTRO L LIST .

USER NAME 0 R TEMPLATE (1 TO 15 CHARS) 2 OP{
PRIVILEGES (R, W, A, E, 0) ? OWAREﬁ

USER NAME OR TEMPLATE (1 TO 15 CHARS) ? )
NUMBER OF PHYSICAL DISKS (I1TO 8) ? 1)

-- DISK NUMBER 1

DISK UNIT NAME ? DPD1@y) e
Refer to Table 3.1

DEVICE CODE ? 3 , Sher to- :

USE OLD BAD BLOCK TABLE ? NOJ

SURFACE ANALYSIS ? Yy

YHAT PATTERNS (1-P60008, 2-177777, 3-052525, 4-125252, 5-155555) ?_i}
— RUNING PATTRN 155555.

-- 0 BAD DISK BLOCKS
SYSTEM DISK 2 Y
-- LOGICAL DISK CREATED

DONE!

Figure 3.1
Sample DFMTR Dialogue from the Console
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In the majority of cases, the two above names should be

made the same, and recorded to prevent the names being used

again in the future. If you want all the User Files to re-

side on a seperate disk pack, the LD can be names "UDD".

This LD must be initialized prior to EXEC being started. EXEC

will now put all the User files in sub-directories under :UDD.

"Refer to Figure for a sample directory structure.

3)

4)

"User Name or Template"
"Privileges (O,W,A,R,E)"{- This pair of questions re-
fers to the privileges and User names that can initia-

lize an L.D. More is discussed in the Operators Guide
on Pages 3-4/3-5, For any test packs specify "OP"
and "OWARE". The maximum number of pairs is seven
and when all have been entered, type a "CR" to the

"User Name ...." guestion.

"Number of Physical Disks" - This is the number of

Physical Disks in the L.D.. Note that in order to

..initialize an L.D., all the physical disks in the L.D.

~must be- online-and ready at the same time. - -

The following set of questions will be asked for every phys-

ical disk in the L.D. If there are three physical disks, the

questions will be asked three times.

5)

6)

7)

8)

9)

"Disk Unit Name" -~ This is the name that A0S refers

to the disk. Table 3.1 contains the various disk names
vs hardware types.

"Device Code" - If this is the same device code as
shown in Table 3.1 for the "Disk Unit Name", a "CR"

can be typed. Otherwise, enter the device code.

"Usa 01d Bad Block Table" - If disk has never been

initialized before, answer "N".

"Surface Analysis" - Should be answered "Y" so bad

blocks are checked for.
"What Patterns ...." = Any combinations of the five

patterns can be run. Type the numbers with no spaces

between them ending with a "CR".
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FROM NT@:2 l

ROS DISK FORMATTER REV 1.4

LOGICAL DISK UNIQUE I.D. ¢1 TO & CHARS) 7 GILGIS

LOGICAL DISK NAME <1 TO 31 CHARS) 7 GIL£32

RCCESS CONTROL LIST
USER HNRME OR TEMPLRTE ¢l TO 15 CHA
FRIUILEGES (R. H. 0 ?_OWRARE

USER NRME (R TtNPLHTE k1 TD 15 CHARS?

? opl

"?

NUMBER OF FHYSICAL DISKS (1 TOQ 8> 7 1}

== DISK NUMBER 1

OISK UNIT NAME

DEVICE CODE ?_}_

USE OLD BAD BLOTK TABLE 7 N}

SURFACE ANALYSIS 7 ¥

WHAT FATTERNS < 1-0086808. 2-17777F.

-= RUNNING FATTERN 155555

-~ 2 BAD OISK BLOCKS
HEAD : pRAA2 1
HERD : gagaz

SYSTEM DISK 7 ¥

SECT:gagaz2
SECT: 068823

== LOGICAL DISK CREATED
DONE!

_QBE__A;@efer to Table 3. l>

F-@52525, 4-125252., 5-155555) ?Jil

CYL:aaa24a
CYL:@aa248

Figure 3.2 Sample DFMTR Dialogue with "bad" blocks found.
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10) "System Disk" - If an AOS operating system is ever
to be installed on the disk, answer "Y". If the disk

will never be booted, answer "N". Answering "Y" will
reserve extra space on the front of the disk as shown

on Page 6-10gf¢, approx. 34§ extra disk blocks.

“After the above questions have been asked the required number
of times, the message "Logical Disk Created" is typed out.

The time required to run DFMTR will depend on the surface
analysis being done and the number of patterns being run.
The following table lists the time per pattern for the various

disk types:

Disk Type Time (per pattern)
6969 | 17 min
6961 34 min
6939 v 2 min
6445 113 sec
e 423 ... 17 min .
’ N 6 gs 3 “ ———— _.;_.‘__.__, e e - 2 e . © S S 2 S S e S o ot s
6965

Note that while DFMTR is executing, the "RUBOUT" Key can be
used to delete a character; a "aU" will delete a line; and
a "AaCaAA" will restart the DFMTR program over again. Also the
following "Page Zero" physical locations are used by DFMTR

to store useful information:

Location Meaning
g o Disk Device Code
1 Disk Unit #
3 Disk Error Retry Count
4 Disk Status
2 DFMTR entry point

Note that location 4 can be very useful if DFMTR were to "hang"
and could be used to determine whether there was an error on

the last disk operation.
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Default Name of .,
Model Device Code Unit (Drive) Removable-Disk .;{ame ol‘ .
. ixed-Disk Unit
or Controller Unit
first pair DPDO DPD4
33 se;ond pair DPDI DPDS
?g“usal > third pair DPD2 DPD6
moving-head fourth pair DPD3 DPD7
units--1 fixed, first pair DPD10 DpPD14
| removable) 7 second pair DPDI11 DPDI3
: 3 third pair DPD12 DPDI16
fourth pair DPD13 DPDI17
first DPDO N \
33 second DPDI \
6030 third DPD2
(Moving-head: fourth DPD3 \
diskette) first DpDI1O \
73 second DPDII N
third peD12
fourth DPD13 & ‘
first DPEOD
33 second DPEI
4231 third DPE2
(Moving-head: fourth DPE3
top-loading) first DPEILO
73 second DPE!I
third DPEI2
fourth DPEIL3
first DPFO
27 second DPF1
6060 , third DPF2
(Moving-head: fourth DPF3
;‘;‘;:;’ad‘“g first DPF10
67 second DPF11
third DPF12
fourth DPF13 :
fiest N \\ DKB G
cou3 26 second \ DKBL
o d dK32
( Fixed-head L_}": ~ 3K 83
disk) tourth AN
first DKBIZ
66 SCCOWJ DKB 1)
third . DKBIZ
fourth \ \ DEBI3

Note that the Mode! 6045 and 6030 (diskette) units share
a common controller name. The Model 6043-type disk
controller can support both types of units. Remember that
the Model 6045 disk units are pairs of units. [ vou have a
pair, and one of them is DPDO to hold your system disk
for loading, the fixed disk unit of the pair will be DPD4.
This leaves DPDI1, DPD2 and DPDJ to be dialed on
diskette units, if any are on this controller.

Table 3.1 Hardware vs. AOS Disk Names

3.9



1
The information contained tn this Jocument is proprietary to Ixea Ceneral Co )rmrlmm and s ro be himited in distribution solely |
to Data Generat emplovees for the lunited purposes of reammy and mantenance,  \either the document nogr mormation cont Ilm.dl
herein is to be reproduced in whole or (n part without the express prioc wrieen approval by an authorized official of 1. |

For your reference, the following is the approximate size

of the bit map on the last physical disk of an L.D."

Disk Type _ #blocks (decimal)*
4231 44,

6745 3/platter
o o " 6g6g ' 46.
6g61 i 92.

("*" the numbers must be added up for all the physical units
in the L.D.)

Refer'to Table 3.la for a list of the DFMTR error messages
along with their meanings. If any "Bad Blocks" are found dur-
. ing DFMTR execution, the bits in the disk bit map will be set
to "1" and the block addresses will be entered in a Bad Block
table which is contained in Physical Disk Block %#2. There
is no "re-mapping" done to alternate areas such as RDOS does.
This Bad Block table will only be used by FIXUP when re-con-
——...Structing the disk bit map. .. _
Note that there is a bug in DFMTR Rev. 1l. gg when run on
a 661 (192 Mbyte) which causes it to:

1) Calculate high cylinder # incorrectly.
2) Prints erroneous bad block # when hitting bad block

at high cylinder #'s

This problem has been corrected in DFMTR Rev. 1l.@2 or can be
"patched" in the Rev. l.@g@ version.
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Message

--DISK ERROR
STATUS = xxxxxx

Table 3.la
Disk Formatter Error Messages

Any of the following messages ‘may occur while you are

running the Disk Formatter utility.

The error messages below appear on the system

console.

.Meaning

The Disk Formatter has
encountered a disk block
from which it cannot read or
write. It returns to the DISK
UNIT NAME? query for
this disk.

xxxxxx the hardware device
status number (octal),
which s meaningful to your
Data General representative
as a diagnostic indicator.

Action: Retry.

Message

--FATAL DISK ERROR
ABORT!
STATUS = xxxxxx

.CAN'T FORMAT DISK

--TOO MANY BAD DISK
BLOCKS

3.11

J

Meaning

The Disk Formatter has
encountered an
unrecoverable error while
attempting to read or writd
to a disk block. Possible
hardware failurea.

xxxxxx the hardware deavice
status aumber (octai),
which is meaningful to vour
Data General representative
as a diagnostic indicator.

Action: Press the CONT
switch on the front panel
and restart the Disk
Formatter.

The Disk Formatter cannot
format this disk. [t may nhave
encountered bad blocks in
the area of the disk which it
reserves for system data.

Action: Format another disk.

The Disk Formatiar has
found more than 20 bad
blocks on this disk while
performing surface analvsis.
[t repeats the DISK UNIT
NAME? query for this disk.

Acrion: Ratry. [f the same
message recurs during a
second surface analysis,
format another disk.
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II System Installer (INSTL)

The Installer (INSTL) is used to perform two functions,
it will: T T B

a) install a disk bootstrap on any disk it processes without
destroying any disk files. This can be used to re-
_place the bootstrap if it gets clobbered. Note the
DFMTR will also install a bootstrép but will destroy

the disk.

i

b) install an Operating System that you specify into the
area of the disk that was reserved by DFMTR when you
answered "Y" to "System Disk". If you try to install
an operating system on a non-system disk, the error

message:
"Disk Not a System Disk"
will be typed on the console.

Figure 3.3 illustrates a sample INSTL dialogue. The "Disk
- ....Unit Name" can be gotten from Table 3.1 and uses the same co-
rrespondence as described for-the DFMTR, - - -
While answering questions, the "RUNBOUT" Key can be used
to delete a character; a "AU" will delete a line; and a "aC
AA" will restart the INSTL program over again. Also the fol-
lowing "Page Zero" physical locations are used by INSTL to

store useful information:
Location Meaning

g f Disk Device Code

1 : Disk Unit #

3 ; Disk Error Retry Count
4 Disk Status

2 INSTL entry point

Note that location 4 can be very useful if INSTL were to "hang"
and could be used to determine whether there was an error on
the last disk operation.

Refer to Table 3.1b for a summary of the INSTL error messages

along with their meanings.
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FROM MT@:3}

—

A0S INSTALLER PEV 02.13

DISK UNIT NAME ? DPDI1J Refer to Table 3.1
DEVICE CODE 7 3%

-- DISK BOO TSTRAP INSTALED

INSTALL A SYSTH 2?2 Y3

FROM MAG TAPE (M) GR DISKETTE (D) ? 1}
SYSTEM F2CM MTAZ, FILE # ? 4%

-- SYSTEM INSTALLED

DONE!

Figure 3.3
Sample INSTL Dialogue on the Comsole

'3.13
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Table 3,1b
Installer Error Messages

Any of the following messages may appear on rhe system
console while you are running the installer.

Message Meaning

The Installer has
encountered a disk block
from which it cannot read or
write. [t repeats the DISK
UNIT NAME? query for
this disk.

--DISK ERROR,
STATUS = xxxxxx

Action: Retry. If the same
message recurs at the same
point, see Appendix E.

The disk has a different
revision number from the
Installer program
(indicating the Disk
Formatter used has a
different revision number
from the Installer). The
Instalier repeats the DISK
UNIT NAME? query.

--DISK FORMAT
REVISION NUMBER
MISMATCH

Action: Reprocess the disk
with an Installer of the same

revision number as the disk,

or reformat the disk using a
Disk Formatter of the same
revision number as this
Installer.

Message

--MAG TAPE ERROR

--FILE DOES NOT EXIST

-READY MAG TAPE
UNIT 0, STRIKE ANY
KEY

--SYSTEM DOES NOT FIT

3.14

Meaning

The Installer has
encountered a magn=uc
tape block from which it
cannot read or write. [t
repeats the DISK UNIT
NAME? query for this disk.

Action: Retry. If the same
message recurs at the same
point, see Appendix E.

The entry you typed does
not represent a tile on the
tape mounted on magnetic
tape unit 0. The [nstaller
repeats the SYSTEM FROM
FILE? query.

Acrion: Retry with correct
file number.

You have typed Y after the
INSTALL ASYSTEM?
query, but the magnetic tape
drive is off line.

Action: Turn the magnetic
tape drive on line and ready
it. Make sure a system tape
ison unit 0. Then strike any
key on the system console.

The system program file
(file 4 on a system tape, or
system diskette #2) is (00
big for the area reserved for
it by the Disk Formatter.
This probably means that
you loaded the wrong fiie.
The [nstaller returns to the
SYSTEM FROM FILE”
query.

Acrron: Retry. [f problem
persists, contact your Data
General represéntative.
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III System Booting

There are two types of Boots when using AOS. The first one
is used to boot the pack and also to put required files on a
brand new pack. The second one is the normal Boot used in start-
ing the system each day. Each of these will be discussed in a
following sub=-seciton

Sub-secticn Page

i .
A. Installation Boot 3.17

B. Normal Boot 3.22

To boot the disk (hardware wise), you must:
l. Make sure the CPU is powered on and halted.

2. The disk to be Booted is mounted on disk drive Unit # &,

on-line, and ready.
3. Press "Reset" on the CPU console

4., Put "1lg@g@gxx" in the console switches, where "xx" is the
“disk device code. Standard device codes for Data General
devices including disks are shown in Table 9.3.

5. Press "Program Load" on the CPU console

The disk has now been booted, and the dialogue in sub-section
A or B will transpire via the console on device code 14/11.
‘Your responses will be underlined in the respective figures.

The above procedure will "boot" the operating system on disk
drive unit #¢g. In the case of a multiple drive LD, all the disk
packs will have the bootstrap installed on them. The pack with
the Operating System need notvalways be on unit #g. If it is
on a different unit, say #2, .step 4 above can be modified so
that the bootstrap will be smart enough to get the Operating
System from Unit #2. To éo this the format that is put in the
console switches is changed to:

"Inggxx"

where: "xx" is the device code (as before)
"n" is the unit # of the disk with the Operating System
installed.
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In our case with the 0.S. on Unit #2, we would put "l2g@gxx"
in the switches. Note that the hardware program load will
always load the bootstrap from Unit #g. It is this bootstrap
that checks for the unit number by reading the switches.

Once the boot has been completed and all the gquestions
-answered, the Operator CLI (OP CLI) be executing on the Master

Console. This process is:
a) Swappable - can be swapped to disk if it "Blocks".
b) has one of the higher priorities (PRI=2)
c) has the "Super User" privilege.
If the "Up Macro" is used, a second CLI will be created to
run on the Master Console. '
Note that AOS requires a RTC for system operation. If the
RTC is missing or inoperative, the system will "hang" prior

to the CLI message being typed. This is discussed in more detail
in Section 4, "Hangs", in the first couple pages.

~3.16
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A. Installation Boot

Figure 3.4 illustrates a sample dialogue for an initial
Boot on DPD1@. The "installed" Operating System on the "spec-
ified" disk is read into core by the bootstrap which is con-
tained in blocks @ and 1 of the disk. Refer to Figure 6.14.1.
After the bootstrab has done its work, the loaded Operating
_System is entered at the module "SINIT" and its code executed.
SINIT will type out the A0S Revision message such as:

"AOS REV gl.g6"

then ask some questions. The revision of the AOS Operating
System is contained in location 412 of AOS address space in

a byte format. The high (left) byte will be the major revision
and the low (right) byte will be the minor revision. For ex-

ample, an ACS Rev 1l.§6 operating system will be:

412:093496

which will be in byte format, a "1" and a "6". Note that place
within the specific A0S module where the message is output from
__is annotated on the right of Figure 3.4.

Be aware that during the system initialization process,
where all the gquestions are asked, a lot of disk and core ac-
tivity is involved. The ":PROC" and the ":PER" directories
are deleted if they existed on the disk and then re-created.
This is done with the ":PER" directory so that the proper peri-
pheral specifications for the Operating System being "booted"
can be entered.

The questions asked are:
a) "DATE?" - self-explanatory
b) "TIME?" - self-explanatory

c) "Override Default Specs?" - The answer will always be

"Y" whenever running the "starter" operating system.
The reason is that the disk type must be specified in

the following question.

d) "Specify the Master Logical Disk" - All the physical

units that comprise the master logical disk must be

3.17
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A0S REV 921.00

DTE ? 5 15 77}
TIME ? 156 28&
OVERRIDE DEFAULT SPECS ? YE

SPECIFY THE MASTER LOGICAL DISK

2 DPD10}

78

GIL2

SYSTEM PATHNAME 7_3%

SYAP FILE DEFINITION ? 3

INITIAL LOAD ? Yk

| SINIT + 141°'

SINIT + 77¢+

SINIT +742'

SINIT « 1272

isINIT + 1346'/1351"

MLDUI + 1322
SINIT + 1565"'

SINIT + 2757°'

SINIT + 3235

UNITNAME ? NTAQ%

A0S CLI
)

REV 20.37 15-MAY-77

. Figure 3.4
Sample Dialogue for an Initial

ACS PEV 81.98

DATE ? 5 15 772
TIME ? 15 45%

OVERRIDE DEFAULT SPECS ? Y3

——
SPECIFY THE MASTER LOGICAL DISK
? DPDIG}
2R
GIL2 .

SYSTEM PATHNAME ?_3
SiAP FILE DEFINITION 2 3

INITIAL LOAD ? 3

w—nad

A0S CLI REV §0.37 1 5-11AY=-77

)

Figure 3.5

~3.18

CLIBT + 447'
16:29:369

Boot on DPD1g

If "n" is answered,
these questions are

not asked.

15:45:29
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specified. Figure 3.4 shows a master LD comprised of
only "DPD1g". If it were comprised of DPF@ and DPFI,

the question would be answered: .

(V]

DPFY )
? DPFl )
2 B3

An error message will be returned if not all the disks

that were specified in DFMTR have been specified.

e) "System Pathname?" - type a "CR".

f) "Swap File Definition?" - type a "CR".

g) "Initial Load?" - In our case, the answer will always
be "Y".
h) "Unitname?" - The magnetic tape unit that has the A0S

System Tape mounted on it. The answer is of the for-

mat "MTAX" where "x" is the tape unit #.

.. At this point, File 1 will be read in from the mag tape. This
"Dump" file contains all the programs that reside in the root
directory and necessary to execute the system. These programs

are:

1) Command Line Interpreter (CLI)
2) Error Message File (ERMES)

3) Peripheral Manager (PMGR)

4) Disk Formatter (DFMTR)

5) 1Installer (INSTL)

6) Disk Fixer (FIXUP) .

7) Ghost program (GHOST)

8) Debugger modules (DEBUG)

9) Tape boot program (TBOOT)

Also the directories ":UTIL", ":HELP", ":PROC" and ":PER" are
created. Various entries depending on the Operating. System being
run are put in ":PER". ’

After all the above is done, the PMGR process and the CLI
process are initiated by CLIBT (CLI boot). The CLI types a
message:

"3.19
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l

"AOS CLI REV1.@6 1@-JAN-78 @9:45:g1"

on the master console and then the ")" to indicate that it is
ready for a command. The system is now operational.

Since this is the initial load, additional files must be
1oaded from the magnetic tape. The CLI commands to do this

are.

) SUPER ON
*)LOAD/V/R @MTAQ:6)

*)
for a magnetic tape on Unit #¢. Once these files are loaded,

the Update Tape must also be loaded. Mount the Update Tape
on Mag Tape Unit #§ and type the following commands:

*)DIR E

*)LOAD/V/R @MTAQ:§ L

*)
The "RELEASE NOTICE" and the "UPDATE NOTICE" are both contained

in the :UTIL directory and should be printed out and read prior
to doing anything else. Their filenames will be:

RELEASE .
UPDATE. §1 :
UPDATE. #2

UPDATE. /3

etc.

The highest numbered update should correspond with the revi-
sion number on the Update Tape that was loaded. For example,
"UPDATE -#6" corresponds to an Update Tape labeled "AOS UPDATE

1.96". The Update Notice will contain the information and com-

"3.20
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mands needed to continue building a system. These may vary

from update to update, so the best procedure is to consult the
Update Notice.

-3.21



The Informacion contained in this Jocument is proprietary to hea Ceneral Corporation and is to be limited i Jdistrtbution solely
to [aca General emplovees for the Himited purposes of reawming and matntenance,  Newher the document noe informacion contained
herefn {s to be ceproduced in whole or in pact without the express prioc wrten approval by an authorized official of 1GC,

B. Normal Boot

Figure 3.5 illustrates a sample dialogue for any normal
Boot being done with the "Starter" Operating System. This is
the one that was "installed" from File 4 of the A0S System Mag-
netic Tape. The only difference between Figures 3.4 and 3.5
is that the Root directory files needed to be loaded on the
first load as shown in Figure 3.4 and on sequential loads this
need not be done.

The reason that the answer to "Override Default Specs" is
again "Y", is that the "Starter" Operating System has a CDC
(DPEP) defined as the "Master Logical Disk". In most configura-
tions, this will not be true, so the new "Master Logical Disk"
must be specified to A0OS. Once your system has been setup,
an AOSGEN done, and the tailored Operating System installed
on the disk, you can answer "N" to the question from then on.

The "installed" operating system is not the only Operating
System that can be Booted. You could have a couple Operating
Systems in a directory on the disk, say ":SYSGEN". These could
be tailored for specific purposes or could be "test" operating
systems which have specific “"patches" installed. Any one of
these operating systems could be Booted by giving the complete
"pathname" of where the operating system is on disk in answer
to the "System Pathname?" question. Figure 3.4 illustrates
the procedure to Boot a "patched" operating system that resides
in the ":SYSGEN" directory. Note that the ".SY" extension should
always be appended to the operating system name that is given.

Not only Operating Systems can be Booted. An example of
the stand-alone utility, PCOPY, being booted from a system disk
is shown in Figure 7.15.1, "Sample PCOPY Dialogue for disk 'Dump'".
Since the utilities, DFMTR and INSTL are in the root directory
of a system disk, they could also be booted. I would not do
this théugh, as if the wrong disk name is specified, the system
disk could be wiped out.

The "Swap File Definition" question is used to change the
specifications that were entered for the Swap File to AOSGEN.
This parameter can either be a complete disk and should be a

- 3.22
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A0S REV g1.00

DATE ? S5 15 77%

TIME ? 17 9

OVERRIDE 'DE?AULT SPECS ? 2
SPECIFY THE MASTER LOGICAL DISK
7%

GIL1

SYSTEM PATHMAME ? :SYSGEN:A0S22H.SY)
SYSTEM SHUTDOWN

A0S REV 01.28
LATE 2?2 S 15 77}
TIME ? 17 9

OVERRIDE DEFAULT SPECS ? XM
GIL!

A0S CL1I REV 21.09 13-MAY-77 17:389:12
3 ‘

Figure 3.6

Sample Procedure to Boot an Operating System
Other than the one Installed on the Disk
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fast disk such as the Fixed Eead Disk, DKBx; or a section of

the Master Logical Disk which 1is speéified in disk blocks. The
Swap File should never be made smaller than the default value

of 2Pgg because on an almost full LD, if a larger size is needed
at a later date, a sufficient number of contiguous disk blocks

‘may not exist. If this occurs, an error message:
"Swap File Space Exhausted"

will occur on booting the LD.

When a system crash occurs, FIXUP can delete a file if it
finds an inconsistancy that it cannot resolve. This file could
be a critical one in the Root directory. The next time the disk

is booted, an error message such as:

"Override Default Specs? N E "
"Fatal Error 25 - File: PMGR.PR"

which is "File Does Not Exist" or the sytem could "hang" after
it types out the Logical Disk Name. In either of these cases,
- FIXUP must be run again since the initialization got far enough
to set the "Use bit" on the disk to "1". Now a reload of the
file(s) in the Root directory must be done. This reload proce-
dure is identical to the procedure outlined in sub-secticn A,
"Installation Boot". The "Initial Load?" question is answered
"Y" and the files in File 1 of the specified Mag Tape will be
read in. The difference is that in most cases the files being
read in already exist in the Root directory. Whenever a file

that already exists is found, a message:

"Eerr 26 - File :xxx
Delete 0ld Copy? Y L"

will be typed out. A "Y" or a "CR" will cuase the old copy on
disk to be deleted and the new copy from Mag tape to be written
onto the disk. A "N" will cause the old copy not to be deleted
and the load will continue to the next file. After answering
all the questions, the "CLI..." message should appear or an

additional error message. Figure 3.7 illustrates the error
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Figure 3.7

A0S REV 01.00

DATE ? 5 15 722
TIME ? 17 35 }

OVERRIDE DEFAULT SPECS ? Yé
SPECIFY THE MASTER LOGICAL DISK
? DPD]GE

7 3

GIL2

SYSTEM PATHNAME ? l

WAP FILE DEFINITION ? é
INITIAL LOAD ? l

FATAL ERROR: 25 FILE:CLI.PR

Missing File on System Boot

A0S REV 01.00

DATE ? 5 15 772
TIME ? 17 351

OVERRIDE DEFAULT SPECS ? Yl

SPECIFY_ THE MASTER LOGICAL DISK
? DPD19@

2
GIL2

SYSTEM PATHNAME 7 _b_

SWAP FILE DEFINITION 7 3
INITIAL LOAD 2 Y 3
UNITNAME ? MTAQ P

FRROR: 26 FILE: PMGR.PR
DELETE OLD COPY 7 __

ERROR: 26 FILE: DEBUG.OL

DELETE OLD COPY 2 _}

Figure 3.8 Re-load procedure
to re-install missing file(s)
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message that occurs when a file is missing during a boot. Fig-
ure 3.8 illustrates the "error" messages that occur during a

re-load procedure to replace the missing file.
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IV AOSGEN

) After DFMTR and INSTL are run, the "Starter" system is boot-
ed, and both File 6 of the AOS System Tape and File g of the
Update Tape are loaded, a program called AOSGEN can be run to
generate a tailored Operating System for the customer's spec-
ific configuration. In some cases, a previous AOSGEN had been
~ done and you only want to add or delete a specific device.

AOSGEN therefore gives you the option of editing an old dia-
logue, ie: "SPEC", file., Figure 3.9 illustrates a sample AOS-"
GEN Dialogue. The questions asked can be broken into four cate-

gories:

a) Disk Units

b) Other Peripheral Devices
c) Communications Systems
d) System Parameters

After all the questions are answered, AOSGEN asks whether a

"System" is to be built. If the answer is "Y", the system build
...will be started. @ If the answer is_ "N", only the dialogue file

will be created. -After-the "System Build is Completed", AOSGEN

will ask whether any of the temporary files should be "saved".

I would always answer "Y" and save all the temporary files.

Note that the ".TMP" files must be renamed as FIXUP will delete

any files that begin with a "?" and end with".TMP".

**WARNING**
There are instances where one of the programs invoked by
AOSGEN (these will be discussed later) will "Bomb". When this

occurs, the messages:

"SYSTEM BUILD IN PROGRESS"
"SYSTEM BUILD COMPLETED"

will still appear on the console although no Operating System
has been created. I would always recocmmend do a "FILES" CLI
command to verify that the three files:

a) operating-system-name
b) operating-system-name.SY
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c) operating-system-name.ST

all exist. If the ".SY" does not exist, an error probably oc-
curred somewhere during the "AOSGEN" procedure. I would type

out the "?xxx,ZCUTPUT.TMP" and check for error messages. A

' sample ZOUTPUT file is shown in Figure 3.12. DNote that the

AOSGEN causes 2 MASMs and 1 BIND to be done in addition to other
CLI commands. If the AOSGEN went sucessfully, the next step
is to use the "SYSTAPE macro" which is described in Section
8.5 to generate a "back-up" tape. Any file "renaming" can be
done as described in the respective Update Notice, the system
can be shut down and the new Operating System INSTL'd. Note
that AOSGEN does not create an overlay file (.OL), the system
overlays are contained at the end of the ".SY" file.

If you have an existing Operating System at say Rev. 1.06
and a new 1.¢§7 Update Tape arrives, as long as you do not wish
to change any of the original system specification answers,
~a shortcut method can be used. The 1.§7 Update Tape can be
loaded on the disk after "DIRing" into the Root Directory via:

JLOAD/V/R @MTAZ:# }

The Update Notice can be printed and its procedures followed.
At some point within the procedure a new Operating System can

be generated via:
) X AOSGEN <operating-system-name>-)

This will take the o0ld specification (dialogue) file and use

it to build a new operating system. After the AOSGEN command

is executed, .the next message on the console will be "SYSTEM

BUILD IN PROGRESS". The same checks, etc, as described in the

previous paragraphs should be done once the "puild" is complete.
When AOSGEN is invoked, the various questions as illust-

rated in Figure 3.9 will be asked. The questions are self-ex-

planatory and the "standard" answers can be used. If more in-

formation is needed on any one question, Chapter 4, "How to

Generate Your Tailored System", of the AOS Load and Generate
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SEAKCH ([!SEARCH] :UITL

SEAKCH

YEQ MASM/B=(?2004,1RMGL.TMP, 2004, TRMG2 . TMP)/MEM=20 (IRMG1, [RMG2) §
2004 ,SPEC.TMP

XEQ BRIND/N/B/w/E/MFM=20/P=TLLUST 7004,SpC.TmP/C

DELETE 2004 .TKMGE.TMP.OB,72004 IRMG2. THMP.OB,=TLLUST.SY

REMAME ILLUST.<PR SY>

REV TLLUST.SY 1.07

RYE

Figure 3.14 Sample "?@@4.2INPUT.TMP" File

2004.1RMGL.TMP EXTLIB.LB S7ERU

STAblE SCHED DEVLIR.LB OUMPR LTB2.LUY DCILIR.Lb
PANIC MeMAP SINIT MLDUT CLTGT 004, IRMGZ, TMP
SCALL CLTEN [LIBZ.LB)

Figure 3.11 Sample "?@g@4.SBC.TMB" File
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USer's Manual (#93-217) provides an indepth discussion about
each question. S _ | )

After the questions are answered, AOSGEN, creates a file
called "?pid.ZINPUT.TMP“ and inputs this in a "batch" mode to
a copy of the CLI that it started. Figure 3.14 shows the Process
Tree that running AOSGEN will create. Figure 3.14 illustrates
the sample "?@g@g4.ZINPUT.TMP" fiie. Note that it has CLI commands
to set the SEARCH list, to assemble two modules, IRMGl and IRMG2
using the parameters given in "?2@g@g4.SPEC.TMP" (Figure 3.13),
and will also BIND the operating system using the command line
in the file "?¢@4.SBC.TMP" (Figure 3.11). After all of this
is done, the AOSGEN internal temporary files are deleted, the
system is renamed from a ".PR" to a ".SY" and the current re-
vision set. The "BYE" command terminates the CLI which returns
control to AOSGEN which informs you on the console that the
"SYSTEM BUILD IS COMPLETED", etc. Again note that the "?...TMP"
files will be deleted by FIXUP if not renamed.

Note that when answerlng the AOSGEN questions, it is a bad

practlce to type a "CR" to a questlon if the device is to be
AOSGEN'd into the system. This can cause additional questions

about the specific device not to be asked. Refer to the "Warn-
ing" in the middle of the lst page of Figure 3.9, "Sample AOS-
GEN Dialogue".

| The "Swap File" has a default size of 2¢@g blocks. It can
be a numbef from 18¢ to 77778 (decimal) or a "disk unit name”
if an entire disk is ailocated as the Swap Disk. Note that
in the latter case, a fast disk such as'the Fixed Head Disk (6765
only) should be used. This Swap ‘File which has a filename of
"SWAP.SWAP" or the disk itself, is the place where processes
transferred (swapped) out of main memory are held. Refer to
Figure 6.5.2, "Process Table and Swap File Linkage" for a gra-
phic 1llustratlon. If a swap disk is specified it cannot be
a disk used as a Logical Disk and DFMTR need not be run on it.
The values specified to AOSGEN become the default values which
can be over-ridden at system "Boot" time (See Section 3-III).
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A0S CLI REV 01.07 3l=JAN=TR B:U4R:15
) SEARCH (!SFARCH] :UTTL
) SEAKCH

tPER,sUTIL,:,:UTTL
) XEN MASW/8=(2004 ,1°MG1 . TMP,2004  TRMG2.TMP ) /MFM=20 ([PMRL, IRMGEZ)
R)2004,.5PEC.TNP

LTITL TRMG Y

LTITL TRMG2

) XEN BIND/IWN/B/WZE/MFNM=20/P=TLLUST 2004,S5C.TMP/C
TLLUST.PR CREATeD RY ANS BINDER ReY 01,05 On 1/31/78 AT A:49:41
SYMpOL UNGEFTNED AT END OF PASS t DRLMP IN MyDULE LTo3.L3
SYMBOL UNDEFINED AT EnD OF PASS 1 MCACo IN MODuULE LIB3.LB

. . .

L) L] L4 N4 L4 . .
. . . . . .

SYMBNL UNDEFINED AT END 0OF PA
SYMgOL UNDEFINED AT EnD NF PR
SYMpOL UMPEFTiNED AT AEnD OF PA
SYMBOL UNDEFINED AT END OF PASS
TRMG1 .

.DPED

. [ .
LEBIG IM MODULE LIbB2.Lb
VEBSv IN MQODhULE LTo3.LB
IPuME 1M MghuLe LlIe?.lop
PWRFL IN MyhuLz LIn?.Lg

wmuww
NN N
— ot et

[
SYNvi
SYyonv?
SYOv3

000025 WOKDS UF ABSOLUTE DATA
ZnAx: 000361
NMAX: 050144

PARTITIUN TYPE START END  =20F UVERLAY AREAS
000004y NSHR CD 000447 (S0143  9nG0out

ARFA  START LFNGTH PARTITION #0F NVFRLAYS
000000 UOUOLOD  uNniayn fo00oYy voouoet

RIND ERKOR _

) DELETE ?2004,IRMG1.TMP 05,2004, IRMG2,TMP . 0B, =TLLUST.SY
) RPENAME ILLUST.<PR SY>

) REV TLLUST.SY 1.07

)

) RYE

AQS CLT  TERMINATING  31-JAnN=-78 8:53:50

Figure 3.12
Sample "?g@4.ZOUTPUT.TMP" File
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EXT DPEDLC

EXT DPFDC

EXT MTapC

EXT TT1ULC

EXT TT00LC

EXT TTT1DC

EXT TIn10C

EXT LPADC

EXT LPR1DC

EXT DCUDC

EXT SLMpcC

DCTAB

DCT 33 DPEDC

NCT 27 DPFDC

DCT 22 MTaDC

NCT 106 TTIDC

NDCT 11 TTudC

DCT SO0 TTItLC

DCT S1 TTetiLe

NDCT 17 LPADC

NDCT S7 LPB1DC

DCT 64 DCunC

DCT SLM SLMpC

DCEND: :

UNTARB

DISK 33 DPEDC DPEY 0 DPET 1 DPE2 2 LPEZ 3
DISK ¢7 DPFDC DPFF( (¢ ULPF1 1 DPF2 2 DPFZ 3
- TAPE 22 MTADC MTAQ MTA1 MTA2 MTAZ MTAY4 MTAS MTA6 MmTAa7
DCLP S7 LPRIDC LPB1

SLIN SLM SLMDC SLinN1o 16. FDX DFD CRC16
SLIN SLM SLMDC SLLN17 17. FNPX DED CRCtlo
UNEND :

PETAB

PER 11 TTODC TTY COwO

PER 10 TTIDC

PER S1 TTU1IDC CRT2 COnt

PER Sy TTI1DC

PER 17 LPADC PLINE LPA

PER A4 DCUDC OCS1 S, MiIX

LIN 0., CRT3 COME,,,,24.%xU800+80,,
LIN 1. CRT3 COM3,,,,24.x800+RQ.,,
LIN 2. CRT3 CUN4,,,,24,.x800+R0 .,
LIN 3. CRT3 CONS,,,,24.%400+80.,,
LIN 4, CPRT3 CON6,,y, 24 .%x800+R( .,
LIN . LRT3 C0N7rlrl24.*uon+30.i
PEEND:

SwAP 40060,

MLOU UPFO

FREG 10.

ENACC

<EMND

9]

Figure 3.13
Sample "?gg4.8PBC.TMP" File
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The algorithm for calculating a good swapfile/disk size is:
SWAP = n * ((b*4)+1g) S e
where: SWAP = # of 512-byte blocks needed

n = maximum number of processes that will run concurrently

b = maximum number of 1K,byte pages of main memory that
the largest process included in "n" will need (good
figure is 4f)

4 = factor changing lK byte memory pages to 256 word
disk blocks

14 = disk blocks which AOS uses for each process

If the "Swap File" becomes too full to be useable, the error
message:

"Swap File Space Exhausted"
will be generated and means:

a) the Swap file ran out of space

b) — the Swap file became so fragmented that a Process could
not be swapped to disk

On "Booting" a LD, never over-ride the default specifications
and make the Swap file size smaller than the one that already
exists. On an almost full pack, this could cause insufficient
contiguous disk blocks to be available to make it larger again.
The above error message would be typed on "Booting" if the de-
fault spec (larger size) was again used.

The parameters that were AOSGEN'd can be typed out by:
)TYPE/L=@LPA :SYSGEN:<operating-system-name> 3

if EXEC is not up or:
)QPRINT :SYSGEN:<operating-system-name $

if EXEC is executing. An example of the information provided
in this file is shown in Figure 3.15.
Note that there is a hardware limitation on certain hardware

N\
configurations. Some of our peripherals will only execute using
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- CLI

AOSGEN

MASM MASM

i
it ikl

~Figure 3.14 __ Sample ACSGEN Process

Tree
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the "A" DCH Map on the MMPUl board. Since theis map only con-
tains 32 slots, only devices cah be AOSGEN's whose total slot
usage 1is less.éhéﬁ'df equal to 32. The slot usage for the de-
vices that can only use the A DCH Map is:

Device # Slots Used (per controller)

CDC (3334)
6445

MTA

DCH LPT
DCU-58 , 17

N O »n

For example, a CDC, a 6@g45, a MTA, a DCU-5F, and a DCH LPT is
an illegal AOSGEN configuration since 34 slots are used. Note
that AOSGEN will not flag this configuration as being illegal
and the Operating System will do a Panic 12 on trying to Boot
it. The reason for the Panic 12, is that the DCU-5g is the last
device to be assigned map slots. This request for the DCU-5§
is done by the PMGR and when the DCU-5§ does nct fit, an error
"~ (code 15) is returned which causes the PMGR to Panic 12. o
' While executing AOSGEN, a "ACAA" at any point will cause
 the process: to abort and the CLI prompt will appear on the con-
sole.
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AKKKKKKK AR AAKRAN R AR AR KRAKRARNRRAIAAANAFAKRKNARAKRKRKAAKRRAAAAAKAKNAARAARNKNAKXAKRAARKKAKRAKRKAARKARAAKRAAR

TLLUST

SPECIFICATLION

AKKKAKKRKARA KA AR ARKAKARKNAAAA AR A A A KA AR KA A KRR AAKRAAKRAA T AAKAARKAKRKAKNAKRKAAKRAKRKRAARKRARAARKAKRK AKX

====DEVICE===eemmmeea(ONTROLLER

DISK U DPF
NISK 1 DK F
MAGTAPE O MTA
CUNSOLE 0 1T
, TT0

CONSOLF 1 TIT1

TIN1

LINE PRINTER 0 LPA

LINe PRINTEK 1 LFR1

3%
2l

T2

10
11
S0
51

17
57

STANDARL 6040

STANDARD 6012

STANDARD
DATA CHANNEL PRINTER

Figure 3.15 Sample "Dialogue" File Output
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Tp°€

AAKKKKKRKARAAKRKAkAAARAAXA ASYNCHRONOUS CUMMUNTCATTUNS SYSTEM * XAk XXXk KkAKXkAKAAKAAAKRARRAKRK

DCU/50: YES
LINES: 01 2 3 45

DEVICE IYPF: 6053
WwORD 0: STANDAKD
WOKD 1: STAMDARD
wWOKRD 2: 24 LINES/PAGE, 80 CHARS/LINE
LINE 1N1T: STANUARD
i
i
KKk kkkkAkAkxkkkakhkax SYNCHRONOUS COMMUNTCATTUNS SYSTEM AxAAAXAAAAKXKXAKRKRKXKRAKAKK

i
i
i
{

LINES: 16 17

DUPLEX: FDX °
SKITCH: DED
CKC TYPL: CRC16

|
1
) .
! \

*x*x*x*x**%**x*******x*??x** SéSTEMMPARAMETERS ****x*x***x*x****§****x*****x****
SWAPFILE OR SwAP DISK UNIT NAMF: 4000

MASTER LOGICAL DTSK UNIT NAMF(S): DPFU

REAL-TIME CLOCK FREWUENCY: 10

FNASLED ACCESS CONTHOL.

Figure 3.15 (cont.) Samplé “"Dialogue" File Output
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VI. Disk Fixer (FIXUP)

FIXUP is termed a diagnostic utility and is used to locate

and correct errors in the disk file structure. FIXUP should

be run periodically to delete temporary files and must be run

after:

1)
2)
3)
4)
5)

a System Panic (FATAL AOS ERROR)

a System Hang or Deadlock

a Fatal Hardware Error

an Abnormal System Shutdown
when submitting an STR. '

FIXUP is usually booted from File 5 of the AOS System Magnetic

Tape or

a magnetic tape created by the SYSTAPE.CLI macro.

A couple words of Warning are in store:

1)

If FIXUP finds a problem on the disk that it cannof re-
solve, it may delete the whole file, a portion of the
file, or possibly a Directory. Critical files should

2)

Table 3.

be "packed up" on a regular basis.

If FIXUP is run, as will be discussed later, and any

error messages result, it should be run again, etc,

until no error messages are typed. This will guarantee
that any problem areas on the disk have been totally
corrected.

3 at the end of this section will list the various FIXUP

error messages and a short discussion of their meaning.

Figure 3.23 illustrates a_standard FIXUP dialogue for DPEJ
with Verbosity 1 and with output to the line printer (LPA).
The questions asked by FIXUP -are:

1)

2)

"Disk Unit Mame?" - This is the name that AOS.refers
to the disk. Table 3.1 contains the various disk names

vs hardware types.

"Device Code" - If this is the same device code as shown
in Table 3.1 for the "Disk Unit Name", a "CR" can be
typed. Otherwise, enter the device code.
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FROM MT@:59

A0S DISK FIXER, REV 321.00

SPECIFY EACH DISK UNIT IN THE LOGICAL DISK

DISK UNIT NAME? DPEZ) Refer to Table 3.1
DEVICE CODE?_3 _

VERBOSITY (2 - 2)7 |

ERROR LOG FILE? LPAY

SHOULD I REPORT CLOSING FILES? Y3 (usally )
MAY I FIX IT? Y3 '

DONE!

Figure 3.23
Sample responses for the FIXUP Utility on
DPEf with Verbosity 1 Output to LPA

ERROR IN NIRECTORY
ERRQR IN DIRSCTORY
ERRQR IN NDIRECTNRY
ERROR IN DIRECTORY

FILE IS OPEN (FILE PER)
FILE IS OPEN (FILZE PROC)
FILE IS OPEN (FILE SWAP,SwAP)
FILE IS OPEN (FILE GHOST,.CL)

ERROR IN DIRECTORY (PER we TRANSIENT FILE (FILE CONSOLE)
ERROR IN DIRECTOQRY (PERP == TRANSIENT FILE (FILE DPEA)
ERROR IN DIRECTNRY :PER == TRANSIENT FILE (FILE DPEY)
ERROR IN DIRECTORY :PER =« TRANSIENT FILE (FILE DPE2)

ERROR IN NIRPEZCTIRY :PEF == TRANSIENT FILF (FILEZ NPEJ)
ERRQOR IN NIRECTARY :PEP =a TRAMSIFENT FTLFE (FILE DPD{R)
ERRQR IN DIRECTONY :PER we TRANSIENT FILE (FTLF NPN1Y)

I
n
]

36 e ws 60 8 en ee oo Pe so no ea

FRROR 1IN DIRECTARY $1PFR == TRANSTENT FTLE (FILE NPNY2)
ERRQR IN DIRECTARY $(PER == TRANSIENT FTILR (FILE DPDLY)
ERRQR In NIRECTORY 1PFR =« TRANSIENT FILEZ (FILE DPDL4)
ERROR IN OIRECTARY (PER == TRANSIENT FILE (FILE NPNLS)
ERROR IN DIRECTGRY :PER == TRANSIENT FILFE (FILE NDFNLR)
ERROR IN DTRECTQRY $(FPER == TRANSIENT FILE (FILF NDPND17)
ERRQOR IN DIRECTNAY :PFR == TRANSIENT FILE (FILE DPFR)
ERROR IM DIRKECTORY :PEP == TRANSIENT FTILR (FILE DPF1)
ERRQOR IN DIXECTORY (PEP ==’ TRANSTENT FILE (FILE NPF2)
ERROR IN NIRECTORY :PEY == TRANSIEZENT FILE (FILS DPFJI)
ERRQOR IN DIRECTORY ¢PER =w TRANSIEMT FILE (FILE MTag)
ERROR IN DIRFCTORY :PEP mw TRANSIEMT FILF (FILE #TA1)
ERROR IM DIRECTNRY PER == TRANSIENT FILE (FILE MTA2)
ERROP IN DIRECTNRY :PER =a TRANSIENT FTLE (FILE “TAJ)
ERRQOR IN QIRPECTORY $PER =« TRANSIENMT FILE (FILE MTA4)

Figure 3.24
Sample of Verbosity 1 Output from LPA
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Note that the above two questions will be asked as many times

as there are physical disks in the LD on which FIXUP is being

run.

3)

4)

6)

5

"Verbosity (g-2)" -~ This code indicates the amount of

information that you wish to know about errors that are

-found. The codes mean:

g - No report
1l - Brief report - Refer to Figure 3.24
2 - Detailed report - Refer to Figure 3.26

This should always be run with Verbosity = 2.

"Error Log File" - This is the AOS mnemonic for the de-

vice that you would like any error messages to appear

on. The possibilities are:

a) CONg (if hard copy)
b) LPA, LPAl
c) LPB, LPBl

;“éﬁéﬁiéhf ﬁeport Closiﬁénfiles?" - My answer to this o

question is "N" because what I am interested in is actual
file structure errors without having to sift through
all the file closing messages. Figures 3.23 and 3.25

use "Y" only for illustrative purposes.

"May I Fix It" - If the answer is "Y", FIXUP will attempt

to resolve the disk even if it causes a portion of a

file or a total file to be deleted. If the system has
crashed, a bit is set in the Disk Information Block (DIB)
which will not allow the pack to be accessed until FIXUP
corrects the disk and resets the bit. Presently my opin-
ion is to always say "Y" and to back-up the system fre-

quently enough so a file can be recovered if it is deleted.

When FIXUP finishes it will type "DONE!". As mentioned before,

if there are any error messages I would run FIXUP again until

none appear during a run.
When "Y" is answered to the question "May I Fix It?", FIXUP
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FROM MT@:S}

- - -

A0S DISK FIXER, REV 2130
SPECIFY EACH DISK UNIT IMN THE LOGICAL DISX

DIS¥ UNIT NAME? DPD!SQ Refer to Table 3.1
DEVICE CODE?jL_

VERBOSITY (3 - 2)7 23

ERROR LOG FILE? LPAY

SHOULD I REPORT CLOSING FILE? Y} (Usually "N")
MAY I FIX IT? Y3

DONE!

Figure 3.25
Sample Responses for the FIXUP Utility on DPD1¢
with Verbosity 2 Output to LPA

ERROR IN DIRECTARY 1 == FILE IS OPEN (FILF PER)
FILE ADPRESS = 7, IMDEX LEVEL = 1, DEVICE CPRIC
LOGICAL ADDRESS = &, PHYSICAL ARORESS = 714

ERRQOR IN DIRPECTORY ¢ == FILF IS 0OPEN (FILE PRCC)
FILE ADDKESS = 7, INDEX LEVEL = 1, DEVICE DPCiA
LOGICAL ADDRESS = 6, PHYSICAL AaDDPERS = 714

ERROR IN DIRECTORY : == FILE IS8 OPRN (FILE SWAP,SWAP)
FILF ADDRESS = 7, INMCEX LEVEL = {, DEVICE DPDIE
LOGICAL ADNRESS = a4, PHYSTICAL aDORESS = 71¢

ERROR IN DIRECTNRY ! == FILE IS NPEN (FILE GYWOST,.CL)
FILE ANNDRESS = 7, INDEX LEVFL = 1, FEVICE DPP12
LCRICAL ADNRESS = &, PHYSICAL ADDRESS = 714

ERRGR IN DIRECTARY $PEP == TRANSIENT FILE (FILE CONSOLE)
FILE ADDPESS = 7, INDEX LEVEL = {, NEVICE LPFD12
LOGICAL ADDRESS = 12, PHYSICALL ADNRESS = 720

EPROR IN NIRECTORY :PER == TRANSIENT FILE (FILE RDPDJ)
FILE ADDRESS = 7, INDEX LEVEL = {, PEVICEZ DPD1w
LAGICAL AMNRESS = 12, PHYSICAL ADNPFSS = 722

EQROP IN DIRECTORY (PER == TRANSICNT FILE (FILE NPDYY)

FILE ADORESS 2 7, INDEY LEVEL = {, DEVICS DPD{¢
LOGICAL ADDRESS = 12, PHYSICAL ADNRFS3 = 729

Figure 3.26
Sample of Verbosity 2 Output from LPA
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will perform certain operations. These are:
1) It will build a new disk bit map
2) Multiple allocation of disk blocks

a) deletés all but the 1lst use of the blocks
~-b) 1if part of a chain, the whole chain is deleted

3) Closes all files

4) Deletes all entries of a directory except data files,

links, and disk directories
5) Deletes all:

a) IPC files

b) Unit files

c) Generic files

d) Maé Tape files
e) Mag Tape Volumes
f) All references to "grafted" LDs
g) " ?xX.xxx.TMP files

6) Verifies directory data blocks and index elements (will
delete if necessary)

7) Recomputes:

a) Count of inferior directories

b) Current size for each Control Point Directory

The error messages that FIXUP can find are described in Table
3.3. FIXUP will attempt to read a block twice before giving
an error. -

Figuré 6.14.1 illustrates'the disk structure for a two phy-
sical unit LDU. The logical disk block addresses on DPD1J be-
gin with block 7¢6 physical which is block f# logical. Note in
Figure 3.26, that the difference between the "Physical Address"
and the "Logical Address" is 786.
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Message

CAN'T DELETE ROOT
DIRECTORY

DIRECTORY BLOCK TOO
HIGH TO BE
ADDRESSED

DIRECTORY WITH
ELEMENT SIZE NOT=
TO1

DIRECTORIES NESTED
TOO DEEPLY

DISK ERROR READING
DIRECTORY BLOCK

FATAL DISK ERROR

FIXUP Console Messa.ges

The following 2rror messages can result from running
the FIXUP diagnostic utility. The majority appear only
if you typed 1) or 2) in response o VERBOSITY?
during the FIXUP dialog. [f you typed Y in response (o
MAY [ FIX IT? FIXUP displays 2 message and tries to
correct the error. The remainder are abort messages.
These can appear at any tme, regardless of your

responses.

NOTE: FIXUP error messages are intanded to provide
diagnostic information to Data General personnel.
They are not intended for user correcnon of disk

errors.

Description Message

: FILE (S OPEN
This is an abort message.

Reload FIXUP and run it

from the beginning. {f

trouble persists, call your

Data General

representative.

Directory format arror.
Directory information may
be deleted if you typed Y in
response to the MAY [ FIX
IT? query in the FIXUP
dialog.

Directory format arror.
Directory information may
be deleted if you typed Y in
response to the MAY | FIX
IT? query in the FIXUP
dialog.

INCORRECT FORMAT
FOR DEVICE
INFORMATION BLOCK

INCORRECT FORMAT

Thi ? 2. N
1is is an abort message. No FOR DIRECTORY BLOCK

FIXUP action is possible.
Restructure to raduce
directory nesting ievels.

Directory format error.
Directory information may
be deleted if you typed Y in
response to the MAY [ FIX .
IT? query in the FIXUP
dialog.

INCORRECT LENGTH
FOR FIB

This is an abort message. No '
FIXUP action is possiole.
Reload FIXUP and run tt
again from the beginning. (f
trouble persists. call your
Data General
representative.

INSUFFICIENT MEMORY
FOR BIT MAPS

INVALID FAC POINTER
IN FIB '

©3.65

to Dara Ceneral emplovees for the Hmited purposes of trawning and maintenance,  Newher the document nor wtocmation \.onnlmd.
herein 1s to be reproduced in whole or 1n part thnout the express prior written approval by an authorized officual of DGC, J
Table 3.3

Description

This informational message
appears only if you type Y

in response to the SHOULD
[REPORT CLOSING
FILES? query during
FIXUP dialog. This message
appears for avery file that
was open at system
shutdown.

FIXUP closes the file oaly if
you typed Y in response to
the MAY I FIX IT? query in
the FIXUP dialog.

Thisisan abort message.
Directory format error. No
FIXUP action is possibie.
Call your Data General
representative.

Directory format 2rror.
Directory information may
be deleted if you typed Y in
response to the MAY [ FIX
IT? query in the FIXUP
dialog.

Directory format error.
Directory information may
be deleted if you typed Y in
response to the MAY [ FIX
IT? query in the FIXUP
dialog.

FIXUP does not have
enough memory to build
new bit maps. Acquire
more.

Directory format error.
Directory information may
be deleted it you typed Y in
response to the MAY [ FIX
IT? query in the FIXUP
dialog.
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Message

INVALID FIB POINTER
FOR FAC

INVALID FIB POINTER
FOR FLB

INVALID FIB POINTER
FOR FNB

INVALID FIB POINTER
FOR LINK

INVALID INDEX DEPTH
SPECIFIED IN FIB

INVALID FIRST
LOGICAL ADDRESS

INVALID FNB CHAIN
FOR FIB

FIXUP Console Messages (Continued)

Description

Directory format error.
Directory information may
be deleted if you typed Y in
response to the MAY [ FIX
IT? query in the FIXUP
dialog.

Directory format error.
Directory information may
be deleted if you typed Y in
response to the MAY 1 FIX
IT? query in the FIXUP
dialog.

Directory format error.
Directory information may
be deleted if you typed Y in
response to the MAY [ FIX
IT? query in the FIXUP
dialog.

Directory format error.
Directory information may
be deleted if you typed Y in
response to the MAY [ FIX
IT? query in the FIXUP
dialog. :

Directory format error.
Directory information may
be deleted if you typed Y in
response to the MAY [ FIX
IT? query in the FIXUP
dialog.

Directory format ecror.
Directory information may
be altered if you typed Y in
response to the MAY [ FIX
IT? query in the FIXUP
dialog.

Directory format error.
Directory information may
be deleted if you typed Y in
response to the MAY [ FIX
[T? query in the FIXUP
dialog. ’

Message

INVALID POINTER [N
INDEX BLOCXK

MULTIPLY-ALLOCATED
FILE ELEMENT

MULTIPLY-ALLOCATED
INDEX BLOCK

NON-CONTIGUOUS FILE
WITH DOUBLE
PRECISION ELEMENT
SIZE

'TRANSIENT FILE
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Table 3.3

Description

File error. File information
may be deleted if you typed
Y in response to the MAY |
FIX IT? query in the FIXUP
dialog.

File error. File information
may be deleted if vou typed
Y in response to the MAY |
FIX IT? query in the FIXUP
dialog.

File error. File information
may be deleted if you typed
Y in response to the MAY |
FIX IT? query in the FIXUP
dialog.

Directory tormat arror.
Directory information may
be deleted if you typed Y in
response to the MAY { F1X
[T? query in the FIXUP
dialog.

This informational message
appears only if you typed Y
in response to the SHOULD
[ REPORT CLOSING
FILES? query in the FIXUP
dialog.

FIXUP closes and deletes
the file only if vou typed Y
in response to the MAY |
FIX IT? query in the FIXUP
dialog.
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Break File Analvsis

The analysis that is done at this point is very similar to
two other sections contained in this document. These two sec-
tions are:

a) Section 5, "System Traps"

b) Section 4, III,(:), "User Process Analysis"

Section 5.2, "Hardware Trap", discusses among other things the
format of the "Break File" name, the use of DEDIT to access the
"Break File" and also the use of the DISPLAY Utility to type or
print out the "Break File" in an "FPRINT" type format.

Now the "Break File" can be analyzed to attempt to isolate
the problem. Various possibilities would be a "JMP.", a "JIMPg",
or a "tight code loop". We can use the writeup in Section 4, III,
(:), "User Process Analysis", to guide us in the proper direction.
The first few~pages in this section discuss how to gain access
to the User Process section of the Core Dump. Since our "Break
File" is a mirror image of the Process space, these adjustments
are unnecessary. We can follow the procedure beginning with:

"A) Examine the Various Process Pointers”
thru:

"D) Examine the Stack for the Current TCB"
to determine and hopefully find the reason for the Process's
problem. I would suggest reading/rereading both section noted in
a) and b) above to give yourself a better "feel" when doing the
analysis.
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SECTION 4 Di NN Y2
SYSTEM HANGS /( v
i
Introduction (

The broad definition of a System Hang, Deadlock, or Lockout

could be "the non-response of the system or a portion of the.sys~

tem to a given command". For practical purposes, these occurances

can be subdivided into two categories:

a)

b)

The problem only applies to a single console. Specific causes

would be:

l) The console is in Page Mode, the screen has been filled
up, and the system is waiting for a "AQ" to continue.

2) A "AS" was accidentally typed on the console and the sys-

tem is presently waiting on a "AQ" to continue.

3) The process executing on the console has done a "JMPZ",
"JMP.", or is hung in a tight loop.

4) The EXEC is having a problem with the specific console.
This could appear as not being able to "Log On" once the
console is "Log Off".

The problem applies to all the consoles including the Master

Console or just to the EXEC consoles. Specific causes would
be:

1) The AOS Operating System is constantly in the scheduler
(SMON) loop waiting for an event to happen which never
does. This could be caused by a resource deadlock or
the non-responce of tlie PMGR with processes tying up core

waiting on the response.

**WARNING**

AOS requires a Real Time Clock (RTC). If the RTC is missing
or inoperable, the system will hang at "boot" time with a
"b)1l" case above prior to the initial Op CLI message. This
occurs because the CLIBT does a ?DELAY for 1 sec between
starting the PMGR and Op CLI. Because there is no RTC, the
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delay never expires and the hang prior to the Op CLI being
started.

2) The AOS Operating System has performed a "JMPZ" or a

"JMP." due to either a software or hardware failure.

3) The EXEC Utility has "crashed" doing a "JMPg", "JMP.",
or has trapped out causing all the EXEC terminals to

cease responding.

4) The code within the DCU5F has "bombed" or the DCUS5F hard-
ware has stopped, causing all consoles running off of
the DCUSJ not to respond.

The above are the more frequent cases that have been seen. I
suspect that as time goes on, other cases, possibly on a "one-
of-a-kind" basis, will ke observed.

Figure 4.1 illustrates a block diagram of the troubleshcoting
procedure that will be outlined in this section. The block dia-
gram attempts to isolate the problem to a section of the system

S0 a more finer definition can be done.

Figure 4.2 illustrates the actual troubleshooting flow that
can be used to isolate the problem to a major section and then
the minimal procedure to correct it. In some cases, the minimal
procedure is to stop the system and take a core dump. This is
only done in a "worst case" situation when a "Break file" is
either not sufficient or cannot be taken. Figure 4.2 should
be followed until either a "core dump" or "break file" is taken
or until the problem is cured or resolved using the procedures
in the flow. )

If a "core dump" or "break file" has toc be taken, additional
sections are provided which discuss areas to examine in order

to possibly further narrow down the failure. The sections are:

Number Description Page
IT AOS Core Dump Analyzer 4-17
III Core Dump Analysis 4-39
v Break File Analysis 4-85
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Troubleshooting Functional Block Diagram

HANG

DPACG !
DPRC .
DPRC Y :
DPACI:

RC@
AC(
RC 2
A3

Figure 4.1

Is the computer and

disks operational?

f

Is the master con-

sole operational?

Is the EXEC re-

sponding?

N

Does an individual
console have a

problem?
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Figure 4.2 Trouble shooting flow

WHAT IS BEING
CHECKED FOR

CHECK COMPUTER
CONSOLE FOR
ROM ADDRESS

J

1. Computer “'Running"?

YES

NO

CHECK COMPUTER
2. Will it handle interrupts? CONSOLE FOR
ION

NO

YES

CHECK WHETHER
THERE IS A"FAULT"
3. Is the Disk Drive s)opera- OR“CHECK"LIGHT

i ?

tional: ON ANY OF THE
DISK DRIVES

COMPUTER IS
HALTED

TAKE CORE DUMP
USING PROCEDURES

" | ON PAGE 6-5 OF

SECTION 6.

COMPUTER WILL

| NOT RESPOND TO

CONSOLE INTER-
RUPTS

Y
A

— — —NOTE - — —
This should be observed now
since doing additional oper-
ations may cause a Panic which

will “clear” the fault.

“FAULT"
OR™CHECK"

ES-0n8%A

4-4

‘| ATTEMPT TO

CLEAR FAULT OR
DETERMINE REASON

O
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4 Will AOS respond to a

master console echo test’

5. Are we in the CLI?

TYPE “ACAC"
ON THE MASTER
CONSOLE

l

YES

TYPE A"'NEW LINE"’
OR“M'CR"

NO

Y

CHECK THE MASTER
CONSOLE FOR
A“),I OR \\.)II

|

YES

Q Y-

NO

INTERRUPTS ARE

NOT BEING HANDLED , @

OR DEVICE IS
“MASKED"OUT

Y-

COMPUTER MAY BE

| EXECUTING A JOB;

MUST STOP JOB
FIRST

Y-12

ON THE COMPUTER CONSOLE,
PRESS “STOP/CONTINUE"A
FEW TIMES AND RECORD THE
ADDRESSES TO INCLUDE WITH
THE CORE DUMP. DO NQT PRESS
“RESET“OR MINST. STEP“
THESE ADDRESSES WILL GIVE
AN IDEA OF WHERE WE WERE
LOOPING.

FS.0948

‘o
OE%
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J

6. ls the Op CLI operational?

TYPE THE"DIR}"
CLI COMMAND

DID THE
SYSTEM RESPOND
& ECHO THE
COMMAND

©

y-12

At this point the Operating System
and the Op CLI appear to be responding

7.1s the EXEC operational?

8. A single console problem?

FS-0088C

properly.

GO TO AN EXEC
CONSOLE AND TRY
TO"LOG ON"

NO EXEC or DCU-50/ALM
A @ appears to have a

y-q problem.

YES

DETERMINE IF MORE
THAN ONE EXEC
CONSOLE IS HAVING
A PROBLEM

(See Note 1)

NOTES

1. The problem may only occur
after a user logs off,i.e.:he
runs fine until log off,
then he cannot log back on.
A symptom of this is only
the “AQS CLI TERMINATING..”
message on log off-no other
text messages appear

MORE
THAN ONE

YES
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CHECK TO SEE IF
THERE ARE ANY
EXEC CONSOLES
THAT ARENOT
ATTACHED TO AN
ALM LINE SUCH AS
CON1 ON DEVICE
CODE 50/51

|

NO

YES

IS

THE CONSOLE NO

1 EXEC may have a problem

2. ALM DCU-5@ may not be

responding.

CHECK FOR ANY CON-
SOLES ATTACHED

TO ALM WHICH ARE
NOT'ENABLEDIN

UP MACRO

“'LOGGED ON"'
?

TYPE AYNEW LINE”
OR“'CR"
\

CHECK THE CON-
SOLEFORA™"
OR™")"

YES

TYPE THE“BYE }'
CLI COMMAND
TO'LOG OFF"

TRY TO "LOG ON"’
THE CONSOLE

!

YES

THE PROBLEM IS
THE DCU-5@/ALM
HARDWARE

ARE

THERE ANY
>

@ Assume EXEC failed.

4-15

NO @ EXEC problem

Y15

Try to log back on
to check EXEC.
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SOy
Saoather (e o nr ar tornearion coneained !
|

DETERMINE THE
CONSOLE = OF
THE CONSOLE

\J

ON THE MASTER
CONSOLE TYPE:
“PROC/DEF/I0C=
@CONn CLI}"
WHERE n IS THE
CONSOLE NUMBER

l

WAS TYPED QUT

IF NO ERROR
MESSAGE WAS
RETURNED, CHECK
TO SEE WHETHER
THE CLI MESSAGE:
“AOS CLIREV 1.06.."

l

NO

THE PROBLEM
APPEARS TO BE
WITH THE DCU-50/
ALM HARDWARE -

FS-0110

Try to initiate the CLI
on a non-EXEC console
on an ALM line.

YES EXEC has died. The
@ ALM line appears to

be working o.k.

Y-i5

NOTE: make sure the ALM
chassis power switch
(Local/Remote) was not
turned off - middle
switch position.
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TYPE “AC AE'"AND
Y"AC AE". WAIT
A FEW MINUTES

l

CHECK THIS
CONSOLE FOR A
n)u OR \\.)n

l_

DID ONE

APPEAR
?

Appears to be an
EXEC problem

4-15

- TYPE THE “BYE §" w
CLI COMMAND
TO"LOG OFF" >

Try to log on to
check EXEC.
FS.0112 4‘7
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9. Will the console echo?

10. Is the console in CLI?

INDIVIDUAL EXEC CONSOLE
HAS A PROBLEM

GO TO THE CON-
SOLE WITH THE
PROBLEM

Y

TYPE'ACAC' ON
THE CONSOLE

i

DID
IT ECHO
?

NO
-®

CHECK THE
CONSOLE FOR
A\\)IIOR \\.)ll

l

IS
IT THERE
?

NO

YES

©

11.1s the console CLI

\j

TYPE THE"DIR }"
CLI COMMAND

operational? AND OR LOG ON
IF NECESSARY
DID
THE SYSTEM NO ;( C )
RESPOND
? Y-12
At this point, the problem
WHAT IS THE has either:
PROBLEM OR 1 Been corrected by one
FINISHED of the previous procedures
k trenfy

2. Not been seen before
and you should call me
atN.T S. for additional
assistance.

4-10
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CONSOLE DOES NOT ECHO.
MAY BE HUNG IN PAGE MODE

CHECK WHETHER
THE TERMINAL HAD
ACCIDENTLY BEEN
PUT IN"LOCAL"MODE

l

) ) RETURN TO
YES RESET TO “ON-LINE | WHERE YOU WERE
MODE IN FLOW

NO

TYPE'ASAQ" ON
THE FAILING
CONSOLE

'

CONSOLE IS EITHER
IN “"PAGE MODE''OR
YES “AS"OR“AQ"HAD

1 ACCIDENTLY TYPED.
USE"AQ's", AS
NECESSARY, UNTIL
NO OUTPUT IS FINISHED.

MASTER

CONSOLE
?

YES

:( B ) Take a core dump for analysis.
Y-5

SHOULD NEVER
HAPPEN SINCE THE
AOS INTERRUPT
SERVICE AND PMGR
WILL APPLY TO ALL
TERMINALS

Take a core dump for analysis.

y-5

IR RLILLY
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CONSOLE MAY BE

1 ACTIVE DOING A JOB
2."'BLOCK'D"

LA RCILLT 8

01D
ONE APPEAR
OR DID CONSOLE

LOG OFF
?

YES

ACTIVE CONSOLES

MASTER
CONSOLE
’

@) 4-10
() 4-5

Take a core dump
for analysis.

HIGH PRIORITY
o RESIDENT JOB
MAY BE LOCKING
THEY RESPOND UP THE SYSTEM —""_’@
' OR HUNG AT Y- 14
INTERRUPT LEVEL

EXECUTE PED ON
ONE OF THE OPERA-
TIONAL TERMINALS

IS
THIS PROCESS

“'BLOCKED"”
?

ON ANOTHER CON-
SOLE WITH

1 "SUPER ON"' TYPE

WITH THE PROPER
PID: “UNBLOCK PID}"

4-12

- - 3 NON-RESPONSIVE BECAUSE
;LZE“A’\CCA"EE,, A HIGH PRIORITY JOB
| Kl IT T
WAIT A FEW S LOCKING IT OU
MINUTES
NOTE:
ggEN%}E‘)I:IFSOR A “ACAE" will terminate the console’s
") OR ") current process and create a "'Break File".
This can be useful if the process had “hung'’
,"

NO
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FS-1088G

ON ANOTHER
CONSOLE WITH
“"SUPER ON" TYPE
WITH THE PROPER
PID:“"TERM:B PID }"’

\i

WAIT A FEW
MINUTES

!

YES @ Try again.

¥-12
NO

|USING PED WITH A
SPLIT SCREEN

| (IF NECESSARY)
DETERMINE THE NUM-
BER OF PROCESSES
IN THE SYSTEM

'

MASTER

CONSOLE
?

Take a core dump for analysis.

y-5

0 May be a problem with the EXEC.
Yy-15

4-13
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1. HIGH PRIORITY RESIDENT JOB

~ MAY BE LOCKING UP THE SYSTEM

2. SYSTEM HUNG AT INTERRUPT
LEVEL

ON THE ECLIPSE

CONSOLE

1.PUT QIN THE
SWITCHES

2. PUT THE ROTARY
SWITCH IN
“MONITOR"”

\i
OBSERVE THE
ADDRESS IN THE
“DATA"” LIGHTS FOR
A COUPLE MINUTES

!

IS THE SYSTEM APPEARS

ADDRESS IN THE
2009-2050 RANGE
ALMOST

YES

TO BEYLOOPING”
IN THE SCHED-
ULER

‘______,
4-5

Take a core dump
for analysis.

AL\IY)AYS

NO

ON THE ECLIPSE
CONSOLE:
1.PUT 332
(INTLV) IN THE
SWITCHES
2. LEAVE THE
ROTARY SWITCH
IN“MONITOR"
3. PRESS “EX-
AMINE'TO DO A
RUNNING EXAMINE

\

OBSERVE THE
ADDRESS IN
THE “'DATA"’
LIGHTS

!

SYSTEM APPEARS
> TO BE HUNG AT
INTERRUPT LEVEL

Take a core dump
for analysis.

THE ADDRESS= NO

177777 (Note 2)

O

¥-5

NOTE.

1. The system BIAS factor could
cause too many ‘‘core bound*’
processes to reside i core,
therefore degrading system

SUSPECT SOME
HIGH PRIORITY
RESIDENT PROCESS

IS LOCKING UP
SYSTEM. FIND performance.
OUT WHICH ONE 2. INTLV for AOS system between

AND TERMINATEIT Rev's 1.0 and at least 1.06

is address 332.

IR

s —

4-14



l The information contimed in this Jocument s proprietare 1o bara Genera! Corporinion aind s ro be iandged o distribution ~olety
i to Data General emplovees tor the tunited purposcs of frimme and nuntenance, wetrther the docuiient not itormaon continned |

heretn s (o be reproduced in whole or i part #thout the oXpress prior written ipproval by an authorized offwal of DG,
J

EXEC HAS A PROBLEM

RUN PED ON
THE MASTER
CONSOLE

i

EXEC PROBABLY ég;ggﬁgﬁi;if
“TRAPPED'' AND (::)
e

»| “CHECKTERMS"
;ﬁEATEDBREAK AND RECORD THE

MESSAGE. (Note 2) H-16

DOES
THE EXEC
SHOW UP
?

IS
IT CLOCKING

EXEC IS HUNG
YES IN A TIGHT

A LOT OF
“CPU TIME" LOOP OR DOING
5 AVIMP
AT THE MASTER EXEC IS NOT
CONSOLE TYPE B BEING “"RESCHED-
“"UNBLOCK OP:EXEC) ULED"
ANY EXEC WAS ACCI-
YES DENTLY “"BLOCK'D"
CHANGE
CONTINUE SYSTEM
USAGE
NOf
Y
HAVE ALL USERS
“*LOG OFF"
(IF POSSIBLE) ’
Y NOTE 2
AT THE MASTER Submit the “'Break File'’ of the
CONSOLE TYPE : EXEC for further analysis.
“BYE”" TOGO TO Section 5.2 discusses “‘Break File"’
PID=2 names.

l
O

FS-0088] "l’ I 6
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ALSO TYPE;
“TERM/B OP:EXEC }"
TO TERMINATE

THE EXEC (Note 2)

l

WAIT A COUPLE
MINUTES THEN
RUN PED AGAIN

l

DID
THE EXEC
TERMINATE

NO

AT THE MASTER
CONSOLE TYPE
"BYE'TO GO TO
PID=2

Take a core
dump for
analysis

Y-3

)
-

\

RESTART THE
EXEC VIA THE
UP MACRO

FS-0088.1

NOTE 2

Submit the 'Break File”’ of the
EXEC for further analysis.

Section 5.2 discusses "'Break File"’
names.

4-16
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II. AOS Core Dump Analyzer

Having to scan each gueue and then check the Status word or
Flag words of each Process Table or Control Block can get toc be
very time consuming, to séy the least. Systemo Programming has
developed an "AOS‘Dump Analyzer" which will output certain sys-
tem status information, scan all the queues and then output in-
formation about each Control Block cr Process Table on the gueue.
Figure 4.11 shows the procedure for invoking the analyzer. The
CLI generic list file, "LIST", must be set to a filename or line
printer name. This can be @LPT or @LPT1 if the EXEC is active or
@LPA or QLPAl if there is no EXEC. If there is a DCH line printer
on the system, "LIST" can be set to "DUMPxx.ADA" and then printed
later. The analyzer is started via:

)X ADA <core-dump-file~name><Symbolvtable-file-name>')

As it analyzes each data base, a message as shown in Figure 4.11
will be typed out on the console. When it is finished, the generic
"LIST" file should ke changed back tc what it was prior to the run.
Figures 4.3 thru 4.5 illustrate a small sample of the three
sections that will be printed out during an ADA run. These are:

a) Initial Dump Information (Figure 4.3)
b) Core Manager and Control Block Information (Figure 4.4)
c) Process Table information (Figure 4.5)

Each of these sections will be discussed in greater detail in
the following paragraphs. If the ADA program is not available,
each of the queues that are needed must be scanned using "SYSDMP"
and the status and flag words recorded.

There have been a couple cases of ADA bombing with the error

message:
*ERROR*

END OF FILE
ERROR:FROM PROGRAM

This has been caused by ADA looking for values that do not exist
causing the "End of File" error. In the majority of cases that I
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have seen it, the problem was in a Control Block and was not a
problem with the Core Dump. The problem was with ADA because it
was looking for values in cases when it should not have been. The
way to get around the problem is to remove the C.B. from the
ELQUE, ie: 1link around it. This must be done with DEDIT since
SYSDMP does not allow locations to be changed. I will not illus-
trate a procedure since it can be tricky. If necessary call me
and we can discuss the problem over the phone and verify that the
problem is with ADA and not the core dump. We can then find a
way around it. These problems have been reported and should be
corrected in a future revision of ADA.

Figure 4.3 illustrates the initial dump information that is
typed out. The system Rev and patch revision are given. The next
values will indicate if the dump was taken due to a "Fatal AOS
Error", ie: Panic, or whether the system was "hung" when the dump
was started. The contents of the AC's at either the time of Panic
or the time the dump was started will by typed. The "PC" value
will only appear for "Panics" and will be non-zero only for a
Panic 7 or 1g, a five value Panic caused by a Trap. The currently
or lastly executing Process Table or Control Block will be in-
dicated (the contents of "CC"). The "System State" will be:

Figure 4.12 case

a) In User
1) In Primary
2) In Ghost

b) In Checksum Loop

OO

c) In Interrupt World

d) In System C) C)

e) Scheduling a User CD ()

If the system was "In Interrupt World" when the core dump was
taken, in addition to that message some supplementary values are

given. These are:

a) INTLV - "-1" is base level
b) CMSK - This is the contents of physical location 5 and
is the Current Interrupt Mask.

4-18
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Should be g
or 1

) PC

Figure 4.3 Initial ADA Dump Informaticn

A08 DUMP ANALYZER
FILE Dump file name

(ALl NUMSERS_ARE IN OCTaL.)

SYSTEM REV: 1.4 ..
PATCH REv: U.U :} Revision of AOS

FATAL ad8 £3R0~ 000002
ACd: 000%00 Information at:
aCl 057229 1) Panic

ACZ: 000000 2) Hang
AC3: 075231
H Q

te oo e

CONTRGOL 3L0CK aT 112n ‘(the contents of "CC")

Present state. See writeup for
other states.

CURRENTLY EXECJTIAG: :} Control Block or Process Table
SYSTEM STATE: I srsra;v\}

MISCELLANEQUS:

LOCATION 13 InNTS

LOCATION 2: SYST “//’Free memory pages
NUMABER QF FRrREC PAGES: 2» Memory pages on the
NuM3eR COF PaGES 0N SmARED LRuU: 74dshared Least Recently

SLUCKED P=ROCZ38ES (BL«ZTY: 14
RESIDEMT AwD SLUCKED PIDCESSFES (3A4LCY: 2
RESIDEMT PxGCESSES (SRCNT): 2
ELIGIBLE INTERACTIVE PROCESSFES (ELINTY: 4
ELIGISLE NONINTERACTIVE PROCESSES (ELNIN):
SHAPPED INELIGIBLE PRGOCESSES (T:=EL3wW): 5
SHAPPED RESIDENT PKUCESSFS (IFLRS): 0
NUMS3ER OF PROCESSES'IN PTINBT: 27&Total # Process 1in
LENGTH JF GSMEM FREE CHATHNS: System
FC8:
FClé6:
FC32:
FCoils
FCl28:
FC250:

Various
Process

0Counts

Counts of the number of
available sub-sections of
memory

— C O WU v
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c¢) SS+11 - This is a value on the interrupt stack and is
the "C and PC" at the time of the first inter-

rupt. This can be a User or an Operating Sys-
tem address.
d) SYSIN - This will indicate whether we were in the Oper-

ating System or a User when the first interrupt
occurred and will clarify the address space that
"SS+11" applies to.

Next are listed the contents of Location 1 and Location 2. Loca-
tion 2 changes from "SYST" to "UINTR+2@" when the dump is taken
while we are at interrupt level. Following are some more constants
which are self-explanatory. The following should be especially

noted:

"BIAS FACTOR" should be g or 1
"NUMBER OF PROCESSES IN PIDBT" is the total number of
processes in the system.

Note that all the numeric values in this section should be

"positive". If I were to find a value such as "177776", I might

become a little suspicious. Core is sub-divided into smaller mul-
tiples using an octal base, ie: 8 words, 16 words, 32 words.

This way, a section of core 128 words long is not tied up because
8 words of segments are needed. The list from FC8 to FC256 is

the number of segments of that word multiple available at the time
the dump was taken.

Figure 4.4 illustrates the information printed out for the
Core Manager and the Control Blocks. First the status word, PSTAT,
is given and any set bits are explained. For the Core Manager,
the "PC" is now given. This is the "AC3" value in the last stack
frame which is due to a "JSR" and stored via a "SAVE" using the
value in CSTK of the C.B.. If the Core Manager is idle, the PC
will be @. Next, a message is printed as to whether any Process
Tables are "enqueued" to the Core Manager. Figure 4.6 illustrates
the "enqueing" linkage. Process Tables are "enqueued" to the Core
Manager when the Processes needs to be swapped In or Out. The
overlay, if any, contained in offset 12 (CCRSG) of the Core Man-
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Figure 4.4 Core Manager and Control Block Information

CORE ManaGsz~< al t12e:

STulU3: Juuulyu<—PSTAT (4)
~ RUNNING ‘{?C@ last stack "SAVE Any Process Tables
PC: 135572 Ausing FP in CSTK ' &~ waiting on Swap IN/
0 PROCESS TAXLES ENGUEUED TJ CORE ¥aNasEl3. OUT.
CURRENT OVERLAY: RUHUR®CCRSG (12}
STACK TRACE:
RETURNS 7O CMMOn+14 Stack frames from Core Manager
AC2: 047000 Stack (CMTSK)
ACLl: 0Cu27! ' (work from bottom up)
ACO: 0d740uw
CONTRUOL =LUCK AT 346053
STaTuS: 1000C) 4«——PSTAT (4]
NOT RE&DY TO RUN Process Table whose TCB
CURRENT PROCESS TAmLE: «73090 issued the System Call
© CURRENT TCd: 070423 TCB address?) Not given if C.B. is
-~ SYSTEM CALLTC704 - System Call a "Daemon"
CURRENT OJVERLAY: OVERLAY DINIT€CCRSG(12)
STACK TrRaCc: =
AN RETURNS TO oLxInN+13s {:gg - ;gggg
AC2: 042300

Wi R R 177777
ACO: 000000

Stack frames from the
Control Blocks stack

ork om botto
RETURNS TQ OR +574 (work fro m up)

AC2: 042300
ACl: 001645
aCo: 19d0le

RETURNS TO TRTN
aAC2: UlSo21
ACl: 113431

AC0O: 000000 ] . S
R

SYSTEM CALL: ?FSTAT =" e
AC0: 000022
ACl: 0u0000
aC2: 0ulllo

TCB information about
System CAll
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Figure 4.5 Process Table Information

XX XX K€k *»rx
x PxIC=5S TadLzs 9n fLIGT4ve SuFle

XXX KKK KK F X 1f;i
. : >
g {2
3 C/\' by
. [>
: /
PROCESS TAsLgc AT S7000. PID = 1, FATHER AT 11a7

STATUS: 100000 <¢—————PSTAT (4)
NOT =EADY Tu RuUN
PFLAG: 004000 €—————— PFLAG(12)
PROCESS IS ELIGIBLE (TN CORE)
PFLGZ: 000012 PFLG2 (13)
SHARED AREA CRANGED
SUPERUSZR MQDE
PFLG3: 004020« PFLG3(14)
CCBS MERE REFEREWCED Ta LAST SLICE
HAS CREATED AN IPC TYPE ENTRY
EXPONENT: 0 <€——Time Slice Exponent, PSLEX(47)
PRIMARY SIZE: 11 3Total # of 1K memory pages in User Process
GHOST SIZE: v - Unshared, PBLKS(22}, plus shared, PSHSZ (23)

Total # of 1K memory pages in Ghost - Un-
shared, PGBLS(32), plus Shared, PGSHZ (33)

TCR AT 423
STATUS: 1000GD

TASs PENDOEZU
SYSTEs CALL: 177777

PRIORITY: C Task Control Blocks (TCBs)

on the Actiye TCR chain

TC3 AT 34 .
o (See Figure 4.17)

STatuys: 100000

TASA PEXNDEY
SYSTEM CalLl: 2ISEND
PRIORITY: 1

TCB AT 473

STATUS: 100000
TASK PEMDED

SYSTEM CALL: ?2IREC

PRIORITY: 1

AxkkxkkxXxk

* PROCESS TA3LES ON BLOCKFD QUEUE
KXKKKKRKKXX
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ager Control Block is listed. If the Core Manager is active,

the contents of the CMSTK frame by frame are given. The "Returns
to" location is the location after the "JSR" to the given sub-
routine.

If there are any Contfol Blocks on the ELQUE, they are now
listed. These aré also illustrated in Figure 4.4. The status
word, PSTAT, is given and any set bits are explained. The
"Current Process Table" is the Process that the System Call is
being done for. Note that some System Calls will change this
location, such as storing the address of the RTPTB there. The
"Current TCB" and "System Call" supply the respective information.
Neither are given if the Control Block is a "Daemon" because Dae-
mons are not activated directly via the System Call mechanism.
The overlay, if any, contained in offset 12 (CCRSG) of the Con-
trol Block is listed. A stack trace for the Control Block's
stack is given then the "System Call"” with the accumulators at
the time of the call.

Now the Process Tables attached to the various queues will
be listed with information about that respective Process Table.

The queues are listed in the following order:

a) Eligible Queue

b) Blocked Queue

c) Ineligible Resident Queue
d) 1Ineligible Swapped Queue

Also, if a Process is "In Core", ie: eligible, additional infor-

mation will be listed after the given Process about each Task

Control Block (TCB) on the active TCB chain (pointed to by USTAC).
Figure 4.5 illustrates a sample Process Table printout. With-

in each of the Process Tables headers, the logical core address

of the Process Table is given; it's PID (in octal) - note that

PED will list the PID's in decimal; and the logical core address

of the Father Process. The highest level Processes, the PMGR

and the Op CLI, will have the RTPTB listed as the father since

these are the initial Processes created on system initialization.

The contents and an explanation of the various bits in the Process
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CORE MANAGER PROCESS
CONTROL BLOCK TABLE
CMQWD (3) 51400 PFLG2 (13) 100 BIT 9=1-» SWAP OUT
BIT 9=0 = SWAP IN
NOTE: Other bits may be set aiso.
PCMLK (46) -1
(51400)
(1124)
FS-0083
Figure 4.6 Core Manager Swap Linkage
SMFLG ROUTINE
BIT WORD | MNEMONIC MEANING
0 1060000 CHNM Got Memory; Unpend Waiters
1 40000 CMBUF Grow System Buffer Pool
2 20000 COVGR Grow System Overlay Pool
3 10000 €BQSC Scan “Block ” Queue
4 4000 CTOUT . Look for Timeout (TQUE)
5 2000 CUERR Unit Error
FS-0090 i

Figure 4.7

Core Manager Command Table
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Status Word, PSTAT, and the Process Flag words are now given.

Additional information about these words can be found in:

Status/Flag word Table

PSTAT . 4.1
PFLAG 4,2
PFLG2 4.3
PFLG3 : 4.4
PFLG4 4.5

Next the "exponent" is given for the Process. This is the Time
Slice Exponent, PSLEX(47), and only applieé to Swappable processes.
It will vary from 1-6 with 1-5 used for "Interactive" processes
and 6 indicating a "Non-Interactive" process. For Resident and
Pre-emptible processes, the "exponent" will always be "g".

The sizes for both the User Primary and Ghost address spaces
are given. These are the total of both the Shared and Unshared
areas, and are given in octal. Each Task Control Block (TCB) on

the active TCB chain is now listed. Information given is:

a) TCB address

b) TCB status word (?TSTAT) with any bits explained

c) Last or current TCB System Call (?TSYS). Note that
this can be values other than the System Call word
as defined in the section on "User Process Analysis".

d) TCB Priority (?TIDPR - right byte).

Figure 4.8 illustrates some of the various TCB output formats
that can occur. There are a few cases where the "System Call"
word that is indicated on the pr}ntouts is not correct and can
definitely be misleading. Refering to Figure 4.8, the first ex-
ample has the TCB "Pend" bit (bit @) set and the System Call word
is not of the form x76xxx, x77xxx, 177777 indicating a ?DELAY,
therefore, the System Call word is valid and indicates a ?INTWT.
The second example illustrates ?TSYS being used as a ?REC/?XMTW
mailbox address which is misinterpreted as a System Call. In the
third example, the User TCB had issued a System Call that uses
the Ghost. The Ghost is explained in more detail in Section 5 -
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Figure 4.8 Sample TCB Printouts

TC3 AT 447 - System Call word is valid because
3TATUS: Lunohu ?TSTAT bit # = 1 and not of the

TQ§K PENLED form x76xxx, x77xxx, or -1.
SYSTeEM CaLbLe: 2INTwT

PRIORITY: v

TCs AT 473 System Call word is in-
STATUS: 040000 valid since ?TSTAT bit
WAITING FOR QOVERLAY AREA OR .XMTw/.RzC 1=1. Contents of ?2TSYS
SYSTEM CALL: 25N is probably ?REC/?XMTW
PRICRITY: 0 mailbox address
TC3 AT 423 System Call word is the Ghost System Call
STATUS: 004009 The User had originally issued a ?PRCC
IN GAOST CONTEXT which caused the Ghost to issue the ?GPROC.
SYSTEM CALL: 2GPRCC Info on the User System call is contained
PRICRITY: O in the Ghost TCB Extension.

TC3 AT 423 System Call word has been overwritten.
STATUS: | 100000 By checking further we can find that the
TASK PENDED System Call was a ?DELAY and ?TSYS con-
SYSTEM CaLL: 177777 tains the TCB delay chain link.

PRIGRITY: 0
TC3 AT 473
$TATUS: 100000
TASK PZNDED System Call word is valid.

SYSTEM CALL: 2IREC
PRIORITY: 1

TCB AT 543
STaTuUS: 000000 System Call word may or may not be valid.
SYSTEM CALL: ?2ISEND Since bits are no longer set in 2TSTAT,
PRIORITY: 1 we do not know whether the call was a
- valid ?TISEND or the mailbox due to a
?REC/?XMTW.



1
The information contained in s Jocwnent 15 proprictary to Xt General Corporation 1nd 1= 7o be funited nleoribution solely
to Data General emplovees for rhe limited purposes of tramme ind mameenance,  Seuhier the document aor intorination continned|
herein is to be reproduced tn whole or 10 part without the eXpress prior writen approval by i withorized officid of DGC,

"Traps". Figure 4.9 illustrates the User/Ghost System Call Inter-
face. Effectively, the User issues the ?PROC system call which
causes the Ghost to issue the ?GPROC system call. Since the Ghost
uses the User TCB,. all the parameters for the ?PRCC system call
are contained in the TCB extension. Because ADA scans the con-
tents of the TCEs and not the extensions, only the ?GPROC system
call will appear in the TCB printout. The Key to recognize this
is the "In Ghost Context" bit.

Example 74 shows a TCB printout where the System Call word
is "177777". This is usually because that task had issued a
?DELAY, Example #5 illustrates another valid System Call TCB
where the call is ?IREC. Note that there is a difference between
the ?TSYS usage of ?IREC and ?REC!! Example #6 illustrates a
TCB printout where the TCB status is "@" and the last System
Call is indicated as a ?ISEND. This may or may not be valid
since at this point we do not know whether the status at the
time of "System Call" was a "1@@gggg" or "g4gggg".

From scanning the Process's TCBs bearing in mind the above
excepticnal cases, we can get an idea of what the User Process

was doing when the "crash" occurred.
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CALL HANDLER
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Figure 4.9

Simplified User/Ghost System Call Interface
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BIT | POSITION | NAME BIT POINTER | RENAME"| NOTES MEANING (*Bit 1s not used)
0 00800 PSROY BPSRY PSROB . Y'NOT READY TO RUN'“ this can be for vanious reasons as described in Note 1
! (199)
BPSEN “DON'T ENTER' - indicates a condition where the Process’s TCBs are not allowed to Le rescheduted,
1 [, YY1,y Y10} PSETR g PSBDE 18 the Process has outstanding System Calls,and the current TCB s not Ready tu run Thereture do not
PSENB “Block'' but do not enter the Process to runthe TCB
BPSPN
2 P2209P0 PSPND 192) *
W “ - "
BPSEW o SCHEDULER ACTION™ - this bit is used to indicate to the scheduler that an™action tor this Process
3 810000 PSEW: (1@3) PSEWB 2 1s already in operation and not to look turther
BPSBR “OPERATOR INTERRUPT' - will be setif a “'AC AA" (when bit PENIN=@), @ “AC AB G a "ACAE"
4 884000 PSBRK (144) PSBRB hos occurred o1 if ot hardwaie!’ or *Data Base'! Trap has occurred
BPSPU
5 PP2000 PSUNP (1¢5) *
BPSBG “'SWAP THIS PROCESS’' - will be set if the Process has been setup tor o' Swap Out" due 1o
6 001008 PSBAG) (196) PSBGB pre-emption for core
- will be set when the Process s ' Blocked ™ and on the Blocked Queae
7| oevavs | pssik BPSBL PSBLB "BLOCKED™ - will he P “Biocked"and 8
(187 :
8 088208 PSDP BPSDP PSOPB 34 “'DAEMON REQUEST UP"' - will bie set f the Process requires a Daemon Control Block autisted
119 ’ : ’
N BPSMW “"'WAIT FOR MEMORY KEY TO CHANGLE "’ - the Process needs more memory but could not get i
9 PPB199 PSMWT (11 16 Thus can be either a Physical Page or AOS Logicat Address Space (See bit PFASG)
. BPSTU " HIME SLICE IS UP'*~ will be setif the Process’s System Call will use more ™ tune shee’ than i ket m
19| 00ppad | PSTISU 112 otfser PSLCN
1| poep2p | espop R *
12 $0001 9 PSARUN BPSKN PSANB URUNNING "'~ wilt be set to indicate that this Process Table or Contiol BIock 15 presently ¢eeouting
(114)
13 O00vY4a PSSLN *
14 [u]'1u1Ys *
15 230pP1 *
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BIT | POSITION | NAME BIT POINTER | “RENAME''| NOTES MEANING
0 . I PENIN BPFNI . “'NO OPERATOR INTERRUPTS'' - if this bit1s set “*AC AA" interrupts are ignored
(24¢)
) 340000 PEPRE BPFPR 6 “PRE-EMPTIVE RESIDENT - the Process type 1s*' Pre-emptive’’
(241)
BPFDB “'DEBUG ENTRY''- the Process was entered via the Debugger Under the CLE tins would be 'DEBUG
2 P20pp0 PFOEB (242) xxx'" The it will stay set for the t1otal Process execution
BPFIR “FIRST EXECUTION AND LOAD' - will set on the first load of a Process nto core of on a Cham 10
1 - uf
3 er600¢ PFFIR (243) 4 prevent the Process Table Extension from being released
BPEEL “PROCESS IS ELIGIBLE (IN CORE)' -
4 Boa000 PFELG (24.) PFELB
5 502000 BPFTR TRAP BIT - will be set of either a* Hardware' or a*'Data Buse' wrap occurs
p PFIRP . PFTRB
(245)
BPFIN XPN ] " e IS m
6 031 80Y PEINT (246) CONTROL A FLAG - will be setona ACAA
7 Py PEBRB BPFBR “BREAK REQUEST "'~ will be set ona“'AC AE"
(247)
8 200208 PETRM BPETM “TERMINATE PROCESS" - will be setif the Process is bemg termmated, pussibly due to its tather's
(250) derise
" BPFMB ) “'PROCESS CAN ONLY BE EXPLICITLY UNBLOCKED' - will be set of the Process i bemng P hlocked *
9 PYOB1PY PFMBL (251) 1.8 due to a termmation {sce note 7) or an expheit ?BLKPR system call
BPFUB “"REQUEST TO UNBLOCK PROCESS'' - will indicate to the Core Manager that the reason tor the
9 B0Ppad PFUBL (262) Process’ being 'Blocked' has been completed such as a detay expiing
BPFRS “RESCHEDULE FLAG' - will be set to indicate that a TCB has become M Ready ™ This it s needed
" POPd29 PFRSH (253) PFRSB 14 since the''completion’ may have occurred after the mitial scheduler check
. , BPFFP “PROCESS WAITING FOR FIRST LOAD "' - the Process 1s bemy Swapped Out while the hest load bt
12 ypop1p PFEPR (254) 15 setie 1t never got into core The Extender will be retoaded from disk at nest tuntinie
) ) BPFSF “'SWAP PROCESS WON'T FIT NOW'' - will be setaf this V' Swappable Process will not hit o vore
13 000vH4 PESFT (2558) PSFSB and both ELINT and ELNON are @ Indhicales not 1o keep checking until the core situation changes
'a 000002 PESWP BPFSW PESWE 6 “'SWAPPING TASK''- the Process type 1s* Swappable’’
(256)
oo 8 BPHEB ,; “WAITING FOR SON TERMINATION" - will be set if this Process 1s hlucked due to the start ot a
15 VPYYP I PFEBL 1

(257)
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BIT| POSITION | NAME BIT POINTER |''RENAME"'| NOTES MEANING (*Bit s not used)
: BPFSP “SWAP IN/OUT IN PROGRESS"' - refer to PFSWO for the In or Out
"] 1000038 PFSP 260) PFSPB 4
BPESU “UNPEND SOMEONE WAITING FOR SWAP' - will be set if waiting fo1 another Process to be
1 [, Y:X0Y4Y41) PFSU 261) PFSUB pre-empted to release core so 1t can get more memory of if waiting tor swap o complete so 1°C
message can be ttansferted to core or swap file
BPFCM " PROCESS IS ENQUEUED TO CORE MANAGER' - will be set when the Process s attached 1o the
2 920094 PFCMQ (262) PFCMB Core Manager Queue for Swap In. Out
3 010000 p BPFDU “UNPEND TCB AT HEAD OF DELAY CHAIN" - the TCB needs 1o be unpended since is bine duiay
PFDU (263} expired Could not be done directly simce the Process is ' Blocked ' or V'Not Egibite’’
BPFIL
4 B4avd0 PFIPL (264) *
BPFI2
5 PP200Y PFIP2 1265) *
BPFTO “'BLOCK TIME QU1 "'~ refer to Note 9
6 | vor0es | PrwWTO (266) PFTOB 9
; POB40D PEBLE [?2P£E7})E “'BLOCK ENABLED"'- will be set if the Process can be 'Blocked’’ Always ¥ 101 o' Resident proces,
BPFWS “WAITING ON SGNL*' - the Process is wanting for the PMGR 10 complete an operiation unts behait
8 0pB20¢ PFWSL (279) even if part ot a termimation
BPFSO “'PROCESS IS BEING SWAPPED OUT ' the Process is being swapped " Out’ it set o V' @ and
9 VOB Y PFSWO 271 PFSOB PSEP is set
] ) BPFBW “WAIT FOR TIMEOUT "’ - the Process has been enqueued to the Block Tuncout Uacae (HQUED aind 1
19 POPPAY PEBWT 272) PFBWB waiting for a timeout 1o occur or a System Caull to complete
0092 ) BPFTL “FATAL PROCESS TERMINATION' - the Process’s Control Block has been tenmnated due to an
" PovP2¢ PFATL (273) error. The error code s temporanly saved in oftset PSL (M) of the Process Tabile tatenion
12 G00P1p PESUP B(g?';'r “SUPER USER'' - Process has the ' Super User ' privilege
13 B00084 PEASG Ezgf/?)s “MEM WAILT BIT" - Process i1s waiting tor “'/AOS Addiess Space’’
BPFSC "SHA'RED AREA CHANGED'' - will be setif the Process’s Shared atea has changed
14 000092 PFSHC 276) PFSCB 10
) . BPFQS “INHIBIT SCAN OF BACKED UP TCB REQUESTS" - will be set il the Process 15 guing 1o be
15 00D PFQSC 277) PFQSB M Swapped Out“ot'Blocked”’ Because of this, do not start any waiting TCB requests
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BIT| POSITION | NAME BIT POINTER RENAME NOTES MEANING (*Bit is not used)
A%} " . "W "o
BPFTE AT LEAST 1 TIME SLICE ENDED "'~ will be set for 'Swappable'’ Processes anly and indicates that
2 100000 PFTSE (300) PFTEB 15 the Process has completed at least one time slice.
BPFUD “"UNBLOCK DAD ON RETURN "'~ will be set if the Process is*'Blocked '’ until the completion of a Son
1 Q40000 PFUBD g1 17 process.
BPFFT “"PROCESSING A TERM '~ will be set if the Process is heing terminated This it allows only the first
2 020000 PFPTM (3902) 7 termination to have any effect, all sequential ones are ignored
3 210000 PEPCN B(;’gg? ""PROCESSING A CHAIN''- the ?CHAIN system call has been issued
BPFCI ' HAS CREATED AN IPC TYPE ENTRY '’ will be set if the Process has ?CREATE d an IPC entry in its
4 p04000 PFCIE (304) initial working directory.
BPFIW “INTERRUPT WITHOUT USER CONTROL' - will be set if a*'ACAB’' or a “* AC AFE'' has occurred
5 002000 PRIWC (305) indicating that the Process will be terminated
BPFIS “INTERRUPT WORLD INTERRUPTED TASK'' - will be set if an interrupt occurred while the Process’s
6 001003 PFIRS (306) PFIRB task was executing. A reschedule was done because of the interrupt
BPFSL “'FIRST SLICE HAS NOT OCCURRED"
7| oons00 | PrRSL (307)
BPFST "'SELF-TERMINATION OCCURRED'’- the Process has terminated itself via the >TERM system call
8 | 000200 | PFSTM 310) ‘ ‘ '
BPFDI “'DELAYED OPERATOR INTERRUPT FLAG' - will be setif a “'"AC AA"' has occurred while the PFNIN
9 000100 PFOIN (311) bit equaled 1 indicating to ignore **AC AA".
BPFCF “'CCBs ARE FAULTED OUT''- will be set if the CCBs have not been loaded into core from the Swap
10 000040 PFCFL (312) File on disk because they had not been referenced in the last time slice
BFFCU *'CCBs WERE REFERENCED IN LAST SLICE"'- will be set if a System Call is issued that needs a CCB
11 oN0D20 PFCUS (313) 1" .
BPFCL "“'LOAD IN CCBs (DAEMON BIT)"'- the CCBs were not loaded when the Process was Swapped In but
12 200010 PFCLD (314) are now needed due to a System Call
BPFPH P ‘“*"HOLD ON>1 PARALLEL CALLS' - will be set when a System Call that must be executed by itself is
13 000924 PFPCH (315) P 8 12 being executed.
BPFRI
14 000ND2 PFRBI (316) *
BPFID ‘' IDEF OR USER POWER FAIL DONE'’- will be set if the Process has defined an ?IDEF device
15 009N PFIDF 317)
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BIT| POSITION | NAME BIT POINTER RENAME NOTES MEANING (*Bit1s not used
2 100000 PESIN B(gg;l;\l zv(il[tn:))lee"soe': if the Process needs a Daemon C.B. to process a Sync Line Transimt or Recewve
1| ovso000 | prois 32;??

2 020000
3 010000

4 034000
5 002000
6 | ©01000 !

7 Vo400
8 000200
9 000100

10 000040
1 P00020
12 000010
13 000004
14 000002
15 000001
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Notes
l. The PSRDY bit will be set:

a) 1f a Process is idle but cannot be "blocked" as in the
case of a Resident Process. This bit is used to indicate
not to run the Process.

b) 1if a Process is on the blocked timeout queue (TQUE) wait-
ing for a System Call or "timeout" completion.

c) 1if a Control Block is pended on an AOS event. Refer
to offset "CKEY".

d) 1if the Core Manager is idle.

2. The PSEW bit will be set in the following cases:

a) a Daemon Control Block is processing using bits 4-15
of PSTAT

b) a ?CHAIN is being executed

¢c) an initial Ghost loaéd is being done

d) a "ACAA" is being processed

e) waiting for a Control Block to finish

3. Daemon Control Blocks are used to perform an operation for
which no User System Call has been directly issued, therefore,
no standard Control Block is available. These operations

are:

a) Process terminated

b) Process Trapped

c) "ACAB"

d) "ACaa"

e) Initial Process Load

£) Load the Channel Ccontrol Blocks (CCB's)

g) Specific Sync line functions

4. This bit will be set during Process creation. A temporary
Process Table Extension has been created in "GSMEM" space

so that constant remaps do not have to be done.
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5. The PFNIN bit will be set in two cases:

a) the Process has issued the ?0DIS system call which dis-
ables "aCaA". '

b) a "aCAA"™ has occurred and the Process has defined a Con-
sole Interrupt Service Task via the ?INTWT system call.
Once the first "ACaAA" has occurred, this bit is used

temporarily to ignore any sequential "aCAA" interrupts.

If a "ACAA" occurs while this bit is set, it is ignored but
(L

the PFINT bit is set. As scon as this bit/reverts to "g",

a previously ignored "ACAA" will be serviced.

Note also that if no ?INTWT routine is defined by the Process,

any "ACAA" interrupts are ignored, although they will echo.

6. If neither PFPRE nor PFSWP is set, the Process type is

"Resident".

7. Below is a block diagram of the multiple ways the "First

Term" bit can be set:

Control Block Self-term Trap Console Interrupt
fatal term ?Term BPFIN = ACAA
(BPFTL) (BPFST) (BPFTR) BPFBR = ACAE

BPFIW - ACAB

L

First

Termination
(BPFFT)

Even though only the lst termination request for a Process
will be honored, multiple single term request bits can be
set since these will be set prior to the BPFFT bit being
checked.
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8. A "Resident" Process can never be‘"Blocked".

9. The

a)

b)

10. The

b)
c)
d)

PFWTO bit will be set if:

the Process which has been put
out". It will now be moved to
an explicit ?BLKPR system call
this process. This will cause
directly from the ELQUE to the

on the "TQUE" has "timed
the "Block" gueue.

has been executed against
the Process to be moved

Block Queue.

Shared Area for a Process can change due to:

the release of a shared slot
the reading of a shared block

the initial Process load

If a block of the Primary Context is remapped to the
GhQ§§ Context, such as TCB area, etc. , the Ghost slot

is within its Shared Definition space.

If the Shared Area has not changed since the last disk swap,

there is no need to rewrite the information toc the Swap File.

1l. The

a)
b)
c)
a)
e)
f)
g)
h)
i)
)

following System Calls will reference a CCB:

?RDB k) ?FSTAT
?WRB L) ?GNAME
?SPAGE m) ?GTERM
?GOPEN n) ?MEMI
?GCLOSE o) ?SSND
?SOPEN p) ?SRCV
?GNFN q) ?SPOL
?GCHAIN r) ?SEPL
?ABTC S) ?SDPL
?TABT , t) ?SGES

This bit tells the system on a "Swap In", whether the CCBs
were used the last time the Process was in core and whether

to read them in now.
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12. The following System Calls must be executed by themselves:

a) ?2PRCC d) ?RPAGE g) ?SOPEN
b) ?MEMI e) ?SSHPT
c) ?CHAIN f) ?SPAGE

Note that any of the above calls will change the state of
the Process Environment and. therefore muot be executed while

no other System Calls are being executed.

13. The general "swapping" flow is as follows

PFSP=1
Swap In Progress

/\

PFSWO=1 : PFSWO=g
Swap Out Swap In
PFFIR=1

Initial Load

14, The Reschedule Flag (PFRSH) is set to indicate an event com-
pletion. Either of the following three cases will cause
it to be set:

a) A Process Table has been "Readied" to run by the Interrupt

World due to an event completion ("Significant Interrupt")

.
e

b) A Process Table has been "Readied" to run kecause of
the completion of a Control Block (System Call) or a
Daemon.

c¢) The PMGR Process Table has this bit set when it is "Readied"

because the DCUSJ needs service.
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This bit, PFTSE, is used as a "timed out" indicator when
a Process must be pre-empted because the core is needed.
A "timed out" Process is usually the first one to be pre-
empted if the exponent »3 but< 6. If 6, the Bias factoer

must be taken into consideration.

Bits PSMWT and PFASG can be used to determine the type of

core "wait".

a) If PSMWT and PFASG, or just PFASG, the AOS dynamic Slots
for logical addresses between 34804 and 57777 are all
in use, therefore additional physical core cannot be

integrated into the system logical address space.

b) If only PSMWT, the system needs additional physical core
and none 1s presently available. This may result in

a pre—-empt of another Process.

The key for the memory wait is saved in offset PMKEY (51)

of the respective Process Table. The key is a copy of a
core counter, MKEY, that is incremented as core 1is released.
If the scheduler finds MKEY not equal to PMKEY, an atterpt

is made to get more core.

Bits PFUBD and PFEBL are used in a Father/Son linkage blocking

scheme. The diagram of this linkage is as follows:

Father PFEBL Set:

Process "Waiting for Son termination”
Son PFUBD Set:

Process "Unblock DAD on Return"

TCB rescheduling can be inhibited by setting specific bits

in the User Status Table (UST) flagword, USTFL (offset 7).
These bits are:

a) 2UFDR (bit 2) = Inhibit Rescheduling

b) ?2UFID (bit 4) - Process is in Debugger

¢c) ?2UFPH (bit 5) = Primary Task Runtime hold on Rescheduling
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{II. Core Dump Analvsis

Using the flow illustrated in Figure 4.2, there are only
eight paths that will request that a core dump be taken. The
procedures for taking the core dump are described in Secticn
6 between Pages 6-2 to 6-6. The running of FIXUP after taking
the core dump is also described in thcse pages. The operating
system is then re-booted and the core dump loaded as shown in
Figure 4.1g. (Note that the dump name will vary depending on
the month/ day and the symbol table is the actual operating sys-
tem one). The core dump is now accessed using the "SYSDMP" Util-
ity to determine the value of some specific locations as illus-
trated in Figure 4.14.

Using the contents of the illustrated variables in addition
to the flow illustrated in Figure 4.12, we can determine where
in the system/user we were at the time the dump was taken. In
our case, since INTLV=-1, we were not servicing an interrupt.
Since SYSIN=1l, we were in the system somewhere. We alsc note
that INCHK=¢ and the PC at the time of stop was 2@56. The con-
tents of CC (365) is 41188, the address of either a Control Block
or Process Table. Next we can examine the contents of 411g¢g
which is found to be 411gg. For a CB, it will be either g or
76xxx. For a Process Table, it will be the addre§s of the Proc-
ess Table. Since it was a Process Table and PSRUN=1 (not shocwn),
we will go to @

Under each of the lowest level blocks is a number within
a circle. This is a reference as to where within this section
additional information can be  found and locations to check in

evaluating the problem. A list of those areas is:

Number Subject Page
(:) | User Process Analysis 4-44
) System Activity Analysis 4-53
(:) System Call/Daemon Analysis 4-65
(:) Process Table Analysis 4-74
(:) Interrupt Analysis ) 4-76
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Figure 4.1 Core Dump Load and Initial Analysis

)DIR :UTIL}

)COPY DUMPL@ll @MTAF:0 )

)X _SYSDMP/S=:SYSGEN:AOS.ST DUMP1g11 })
A0S SYSTEM DUMP ANALYZER REV 1.1
+INTLV: -1 + ) |
+SYSIN: 1 +

+INCHK: +_JL

+

+g:2052+ ) (PCESTOP=> 2656)

+

+365: 411pg+ )

+

+

+BYE 2

Figure 4.11 Example AOS Dump Analyzer (ADA) Startup

)DIR :UTIL)
JLIST @LPA )
)X ADA DUMP1gll :SYSGEN:AOS.ST }
ADA

IN COREM

IN CBLK

IN CBLK

IN PTBL

IN PTBL

IN PTBL

IN PTBL
)LIST @LIST 3
)
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Figure 4.12

Where Was I?

J

INTLV = -1
YES | | NO
\i \i
SYSIN = 1 SERVICING
AN
YES | | NO INTERRUPT | (5)
Y !
INCHK = 1 BIT © OF
@CMAP = @
N
YES L__No NO | | YES
A Y Y
IN CC (365) = IN IN
SCHEDULER CMTSK GHOST USER
T 0 (1124 for AOS Rev. 1) CONTEXT CONTEXT @
. YES _No
Y Y
PSTAT (+4) CC (365) =
BIT 12 (PSRUN) ADDRESS CONTROL
=0 BLOCK
\i Y : 1
EXECUTING PSTAT (+4) CC (365) =
CORE BIT 12 (PSRUN) ADDRESS PROCESS
MANAGER =0 TABLE
| NO
B YES NO JES ‘j
Y Y
CATCB (+0) PSTAT (+4)
=0 BIT 12 (PSRUN) OTHER??
NO | | VvES =0
YES [ NO
Y 4 Y
EXECUTING EXECUTING EXECUTING
SYSTEM CALL DAEMON A PROCESS
CONTROL BLOCK CONTROL BLOCK TABLE
* The contents of CC are residual.
FS-1097
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If multiple core dumps need to be analvzed, examining each
one to determine the values needed to use Figure 4.12 can be
rather time consuming. This can be mechanized by inputting all
the commands to "SYSCMP" using a disk file rather than typing
them in each time. This will work perfectly since the values
that we want to check will be the same each time. Figure 4.13
shows the CLI sequence needed to create the command file, CCM.
It is just a string of "SYSDMP" commands. Also in Figure 4.13,
a macro is created so that "SYSDMP" can be executed each time
with the minimal number of arguements being tvped. Since I use
Console #@g (master console) when using SYSDMP, I set the "/L="
switch to "@CONg". It could be set tc any console or disk file.

Figure 4.14 illustrates the use of the "DED.CLI" macro.

By typing in the macro name, the dump symbol table, and dump
file name, the needed values are typed on the CRT. Using these
values and the flow in Figure 4.12, we can determine that ACS

was "Executing System Call Control Block" when the dﬁmp was taken.

.

A AN
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Figure 4.13 Command File to get Initial Parameters

*) CREATE/I COM y

*))INTLV: 3 | - ‘

*))SYSIN: 3 (4 w0 . .

*))@cMap ;Q: T Y R TIPS
X)YINCHK: g (- rir oov v o 1eei)
*))365:2 L lesee o oa T oer Si
*))@365: E (Pr-cov - Ass S TUL Ak Tlsr P csst 6D
*))@365+4: g(‘f. - o (B S
*))366: g (o 38 0Lhy n i)

*))BYE E

*))) ¢

*)

*) CREATE/I DED.CLI p
*))X SYSDMP/I=COM/L=@CON@/S=%1% %2% )

*N)Y

*) N

Figure 4.14 Example of "DED" Output

*)DED :SYSGEN:AOS1.§4.ST DUMP11ll L
AOS SYSTEM DUMP ANALYZER REV 1.1
+INTLV:177777+

+SYSIN: J@gggl+

+Q@CMAP:046700 +

+INCHK: gggggg+

+365:034653+

+@365:076423+

+@365+4:899319+

+366: 999613+

+BYE

*)
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(:) User Process Analysis

This point indicates that we were "hung” in either a User
or System Utility type Process. The three usual ways of being
"hung" in a User Process are by doing a "JMPg", a "JMP.", and
a "tight code loop". It now has to be determined whether we
were in the actual Process or in its Ghost counterpart. If bit
@=1 of the contents of the address contained in CMAP, we were
in the Ghost. The case where we were in the Ghost will be dis-
cussed later. Since we know that CC (365) is the address of
this Process Table, we can determine the PID of this Process

by examining:
(CC) + 42 : pid

Some of the more universal PID assignments are:

PID Process
1 PMGR (Peripheral Manager)
2 Operator CLI
3 ) Usually EXEC
4.' . A: ; v;>w: ‘>Usually XLPT
5 Usually CLI

Note that PID's 1 and 2 will always be the same but PID's 3, 4,
and 5 might vary depending on how the User has entered the com-
mands in the "UP macro". Once we actually "map" the "User" proc-
ess under SYSDMP, we can verify the Process type by checking
offset USTTC (13) and USTST (21) of the User Status Table. These
offsets define the "number to.Tasks" and "Shared Area Starting
Block #", and will usually vary from Process to Process. For

the common System Utilities: '

System Utilities USTTC (413) USTST (421)
PMGR.PR 6 '}
EXEC.PR 21 /)
PED.PR 3 g
CON.PR 49 g
MPROC.PR ' g
CLI.PR 3 -2
XLPT.PR 4 ’ 3 ' g
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The actual analysis of the logical address space for a User
process can be a real "pain" since its ccntiguous logical ad-
dress space can be "mapped" to totally unccntiguous physical mem-
ory pages. A technigue can be used to very much facilitate this

ordeal. A few more locations need to be recorded though:

(CC) + 25: address of primary map
(CC) + 75: physical page of primary map in bits 8-15

The procedure to do this is illustrated in Figure 4.15. The
reason for changing from "SYSDMP" to "DEDIT" is that "SYSDMP"
does not allok% the modification of any locations. If I were tc
attempt to change a location using "SYSDMP", I would get an error

message:
"ILLEGAL COMMAND FOR UTILITY"

I use DEDIT to map the AOS 68007 slot to the physical page that
contains the User Process logical to physical core translation
table. Fhen I enter "SYSDMP" the second time, I issﬁe the "MAP"
command with the address of that table. I am now "mapped" using
the User Process Table Map and all addressed I issue are mapped
using that table. At this point, looking through a User Process
is as easy as if it were a "Break file".

Since I can now directly access the Process's logical address
space, the first value to check would be USTTC. This value in
addition to the PID and a knowledge of the system activity, is
usually enough to determine whether the Process was a System Util-
ity. If the Process is a System Utility, there is not much more
that can be done. If the problem is critical, I would suggest
your getting in touch with me as I have listings for most of the
System Utilities. We can determine why the Utility was "hung",
where it was, and whether the "dump" should be submitted for fur-
ther analysis. If the situation is non-critical, perhaps the
local Systems Engineer can provide additional help and/or submit
the dump via the Systems Engineering channels.

At this point, the Process that was hung was a User Program

written in either Assembly Language or a "higher level" language
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Figure 4.15 "Mapping" a User Logical Address Space

)X SYSDMP/S=:SYSGEN:A0S.ST DUMP1gl1})
AOS SYSTEM DUMP ANALYZER REV 1.1
+365:  411p9g+ )

+
+411gg+42:  3+)
+

A41190+25: 61700+ )
+411g8+75: 6162+ )

+ A

+BYE g

)X DEDIT DUMP1g11l )
A0S FILE EDITOR RE¥W 1.1 A Lot

—"

Jre Q8

PN / e .
+ &..,-——,...\.—P—-L---' f O

+BYE E

)X SYSDMP/S=:SYSGEN:AOS.ST DUMP1g1l
AOS SYSTEM DUMP ANALYZER REV 1.1

+g:2052+ ) -

+

+MAP 61744 )

+

+413: xxx 3 )
: All the addresses given are trans-
: lated using the User logical map.
: ? This is now just as easy as exam-
: ining a "BREAK" file.

+BYE E ~/
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such as FORTRAN, From the PID and the number of tasks, the User
might be able to identify the Process and provide more insight

into the problem. If an analysis of the state of the User Proc-
ess is necessary, the following is a procedure that can be used.
Note that this procedure applies as well to System Utilities be-
cause in actuality they are "User Prcgrams". A "load map" needs

to be provided by the User for this Process.

A) Examine the various Process Pointers

1) USTCT (414) - indicates the current TCB

2) SP (4g) - Current Task Stack Pointer*

3) FP (41) - Current Task Frame Pointer*

4) Location 1 - Indicates whether "rescheduling" should be
done. Will be set by the:
a) System Call interface module (SCALL)
b) ?DRSCH Task Call

* especially useful if FORTRAN is involved

Note that parameter layouts for the User Status Table (UST)
and Task Control Blocks (TCB) can be found at the end of
Section 5 "Traps".

B) Examine the current TCB

The key thing that we wish to determine is "what the cur-
rent TCB was doing". This can probably help to determine the
reason for the Process "hang".

If the Process was doing a "JMPZ" or a "JMP.", the values
stored in the TCB offsets should be the same as the values
that were copied@ down when the system was "halted" to take
the core dump. In this cése, either set of values can be
used. If the Process was, "hung" in a code loop, these sets
of values will differ and should be looked at to see what in-

formation each can provide.

1) PC at Stop - Examine this value
a) Was it "g"? if so the Process had done a "JIMPg".
Overlay areas under FORTRAN 5 are initialized to g's.

If a User does not check his "ERR" variable, he can
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get an error on an overlav load then jump into the
overlay area and veila a "JMPZ". This can also be
caused in FORTRAN 5 if a User does not provide an
"ERR" variable in FORTRAN 5 calls that require it.
This can cause a "l1" to be randomly deposited in the
Process space depending on a stack address. DNote
that a "1" is the "no error" condition passed back
to the User.

b) Examine the contents of this address. Was it a "4gg".
This indicates that a "JMP." was coded in the User

Process. This is usually donrne in the following se-

quence:
?READ ;jany system call
JMP. serror return
: ;normal return

Determine what the system call was. Note ACP at this
point will contain the error code. A better way to
code the error returns is by defining a variable
called "ER" in ZREL as:

ER: Q.
Then coding the error returns as:

JMP QER
This will cause a "Trap" to occur with a "Defer viola-
tion" and the contents of the accumulators. At least
the Process doesn't "hang".

c) If it was some other value, equate this value to the
load map and then to a listing of the User Process.

Determine why the Process was "hung" in the loop.

2) 2TPC - This location will contain the PC at the time of
the last significant interrupt. It will probably be "g"
if the task had been doing a "JMPPZ" because of RTC inter-
rupts since the "JMP@O" was first executed.

Note that when using FORTRAN, a convention that can be
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Figure 4.16 FORTRAN System Call Linkage

XXX YYY

START:

PROGRAM

JSRQ. XXX

FORTRAN

FS-009%

yyy: |

SYSTEM {
CALL

SAVEW

6417
3

SUBROUTINE
YYY

. TO
sve  f— 120
SCALL

Figure 4.17 Stack/Sub-routine Call Linkage

-] XXXIYYYy

START: .

JSR@ xxx

JSR@www

FORTRAN
PROGRAM

FS-0099

yyy:

SAVE W

RETURN

A

YYyY

SUBROUTINE

TASK
STACK

ACO

AC1

AC2

OFP

FP —

C+AC3

SP —>»

STACK FRAME USED
WHILE IN MAIN
FORTRAN PROGRAM

ACO

AC1

AC2

OFP

FP —>

C+AC3

/I\

sose

SP—

b3

STACK FRAME USED
WHILE IN
SUBROUTINE YYY
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3)

4)

5)

6)

assumed is:

?TPC - address where the JSR to the FORTRAN subrou-
tine took place.

?TAC3 - address where the actual system call took

place.

Figure 4.16 illustrates this linkage.

?TAC2 or AC2 at Stop - refer this location to the load

map

and see if the address is significant.

?TAC3 or AC3.at Stop - determine whether the wvalue is

the

current frame pointer (FP). This would be the case

if we are hung in a sub-routine after a "SAVE" was done.

If not FP, refer the location to a load map and see if

the

address is significant. Many sub-routines return

to the main routine via a "oMP 1,3", "JMP Z,3", etc.

This value might be used to "place" the program to an

area of code prior to a "JMPZ" being done.

?TSTAT - would expect that none of the bits should be

‘set.

If any are set, their meanings should be carefully

evaluated.

?TSYS - will contain information about the last User

started operation, ie: System Call, Task Call, etc. Can

contain:

a)

b)

c)

If System Call - the numeric value of the call. Note
that if B@g=1l, the System Call will also use the Ghost.

A table of these values and their mnemonics is given

at the end of Section 5, "Traps".

If a ?DELAY Call - this location is used to hold the
TCB link while the TCB is attached on the Process

Table delay chain. The value is of the format 76xxx,
77xxx, or -1l.

If a ?REC/?XMTW - this location will contain the

"Message Key", ie: the core address of the message

"pigeon hole".
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d) Sync lines - if Sync lines are being used by the TCB,

the synchronous line# is stored in this offset during

a Sync System Call.

Examine the Active TCB Chain

The key thing that we wish to determine is "what each of
the TCB's on the active chain was doing". An analysis simi-
lar to steps 1-6 for the current TCB should be done for each

TCB on the active chain.

Examine the Stack for the Current TCB
This is especially helpful if the Process has done a

"JMP@" or has jumped off to code where it should not be.

Refer to Figure 4.17 which illustrates a FORTRAN Main
Program which calls a Subroutine YYY. The subroutines
usually do a "SAVE" at their beginning and a "RETURN" when
they are finished. After the stack is layed out using the
"OFP" to point from frame to frame, we can determine the rou-
tines or sub-routines that correspond to each frame by equat-
ing, the "AC3" value from the respective frame to it's core
contents minus one. In the example, if we take "AC3" from
the Subroutine YYY frame, subtract one from it, and examine
that core location, we will f£ind an instruction of the form
"JSR @xxx". Since "xxx" is usually a "global" and a Page
zero value by examing the "load map", we can probably deter-
mine the subroutine.

If the Process had done a "JMP@" and the SP and FP were
pointing to the Subroutine YYY frame, we can assume that we
were in Subroutine YYY when we did the "JMP@". If we had
left the subroutine orderly, the "RETURN" would have "pop'd"
a frame. °

If the Process had done a "JMP@" and the SP and FP were
pointing to the Main FORTRAN Program frame, we could examine
the next lower stack frame to see where the "JSR" was done
from. In our case it would have been a "JSR @xxx". This
tells us that we have at least passed this point in the main

program prior to doing the "JMPZ". By scanning the main
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program we can find the next subroutine call as "JSR@www"

(in Figure 4.17). We now know that the "JMPJZ" was done in

the Main Program somewhere between the "JSR@xxx" and "JSRGwww"

subroutine calls.

Although most failures are no£ as simple as I make them
sound, using the above observations, tools, and technigques, you
can easily put yourself in the "ballpark" of where the problem
occurred. From there it might be scanning a sub-routine using
SYSDMP (or DEDIT if a Breakfile) to check for a word of all "g's",
a word with only a "1", etc; comparing the AC's at the time of
JMPZ for a key constant, finding where in the routine it was
loaded and further sub-dividing the problem.
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() "In Scheduler" Analysis

This point generally indicates that the system is either wait-
ing for an event to ccmplete pricr to continuing onward or all

the Process Tables are "not ready to run" and never becoming
"Ready". We must examine each Process Table and Control Block
to try to determine whether it is in the proper state. Process

Tables can be placed on one of four queues:

a) Eligible Queue (ELQUE) - will contain "Resident" Processes

that have core allocated irrespective of whether they are
ready to run; cther process types that are ready to run; and
other process types that are being "timedout" on the TQUE

prior to being put on the "Blocked Queue".

b) Blocked Queue (BLKQ) - will contain any process type except

"Resident" which is "Blocked", usually indicating that the

process is not ready to run.

c) Ineligible Resident Queue (IERES) - will contain "Resident"

(only when the Process is first created) or "pre-emptible"

type processes that do not presently possess core.

d) Ineligible Swap Queue (IESWP) - will contain any "swapable"

type processes that are "Ready to run" but do not presently

possess core.

The variable in parenthesis after the Queue name will be a
location in core which will point to the first table on the gueue.
The Process Tables are linked on their respective gqueue using
offsets PLNK (5) and PBLNK (6). Refer to Figure 4.18. These
are the forward and backward links on the chain, respectively.

As mentioned above, Process Tables that are linked on the Eligi-
ble Queue can also be linked on the "Timeout" Queue (TQUE). This
queue is used initially when a "Swappable" or "Pre-emptible"
Process is "not ready to run". The process is linked on the TQUE
for a period of time prior to being moved to the "Blocked" Queue.
This procedure keeps processes that will only ke "not ready to
run" for a short period of time due to a System Call from being
unlinked from the ELQUE and linked on the BLKQ only to have the

process immediately become "Ready" again and have to be moved
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Figure 4.18 BIKQ Linking Example

BLKQ PID=5 PID=10

(1162) ————>

PID=23

PLNK (5) 42400 (5) 45700 (5)
PBLNK (6) 191155°" 6) 42000

1
el 42400

(42000) (42400) (45700)

FS-0100 *Note that 1155+5=1162

Figure 4.19 TQUE Linking Example

TQUE PID=3

(1164) ———>|

PID=24 PID=86

PTFLK (44) 44600 (44) 42120
PTBLK (45) 1120 (45) 41200

(a4)\ 1
(as) 44600

(41200) {44609) (42100)

*Note that 1120+44=1164

FS-0101

4-54



b Pres sondiniee-ap - i d e s . . .
U Mhe iformation contamed i ths document s proprietiey to Data Ceneral oorporation ad v to be tunted mhecoitution sokely
! . . - ~ st
Lo Data enertl cmplovess Tor riwe hoeed puepose ot retmme and e atther Che doctment oo o non contaied

,‘ herein ts 10 be reproduced i Whole OF (i Nrt wirliout the express prior s erten approval by an aathorized othice, of G,

back. Process Tables are linked on the TQUE using offsets

PTFLK (44) and PTELK (45). Refer to Figure 4.19. These are the
forward and back links, respectively. Offset PTICK (34) in the

Process Table Extension contains the count which is counted down
at each RTC interrupt. Since this count is set initially to 2

and with the RTC ét 10EZ, the TQUE wait is arcund 200ms.

In addition to he Process Table data bases, there are stand-
ard Control Blocks and the Core Manager Cocntrol Block. The stand-
ard Control Blocks will either always be on the ELQUE or not exist
at all. The order of these data bases on the ELQUE is shown in
Figure 4.2@. The Core Manager is always the first data base on
the ELQUE. The Core Manager is used, as the name implies, for
the managerent of core, ie: allocation/de-allocation, pre—empting
of Processes to regain core, etc. If the Core Manager has nothing
to do, he will still be first on the ELQUE but a flag is set as
"not ready to run". '

Control Blocks will be created on an "as needed" basis and
because of this, there may be two or four or none at all on the
ELQUE. There is a maximum of 5 Control Blocks at any one time in

the system. There are two types of Control Blocks:

a) System Call Control Blocks - these are Contrcl Blocks created

in response to a Process's System Call and are used to com-
plete that System Call. The first word of the C.B., offset
CATCB (g), will contain the TCB address of the TCB that is
making the System Call. The format will be x76xxx or x77xxX.
Offset CPTAD (15) will usually contain the address of the
Process Table where the TCB resides.

b) Daemon Control Blocks - These are Control Blocks created to

do a function for which there is no System Call Control Block
because no System Call was issued. Their functions are:

1) Process Terminated

2) Process Trapped

3) "ACAB"

4) " ACAA"

5) 1Initial Process load
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Figqure 4.2¢ Order of the data

ELQUE | *\//'
(1157) A\
PLNK (5) 31617 XX N 41500
PBLNK (6) | 101152° 1124 N ww
(1124) (31617) (36240)
 CORE \ y /
MANAGER CONTROL
BLOCKS

FSootoz

‘Note that 1152+5=1157

The dotted lines indicate that there can be
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6) Load the Channel Control Blocks (CCB's)

7) Specific Sync line functions

The first word of the C.B. for a Daemon, offset CATCRB(F),

is set to "@g". 1lote that a couple of System Calls set CATCB
to @ near the end of the call to prevent bit g of ?TSTAT from
being reset since the Process's core may have already been

released.

These are linked on the ELQUE using offsets PLNK (5) and PBLNK
(6), the same as for Process Tables. When the function for which
the control block was created is finished, it is unlinked from
the ELCUE and its core goes into an available pool for future
reuse.

When we scan the various queues, there is a status word for
each Process Table and Control Block. There are also four flag

words for each Process Table. The offsets for these words are:

Word Mnemonic Offset

Status PSTAT 4

lst Flag = PFLAG oL 12

2nd Flag PFLG2 13 |\ FProcess
3rd Flag PFLG3 | 14 [ Tables
4th Flag PFLG4 15 J only

Each bit in each of the words represents a specific condition
about the Process Table or Control Block. This means that for
a Process Table, there can be a maximum of about 56(lﬂ) bits of
information.

Since the Operating System is scanning the Control Blocks
and Process Tables looking for something to dc, the assumption
that can be made is that a Process or Processes are in a state

so that they are never becoming "Ready". The following checks
‘ should be macde on the Core Dump:

a) Scan the Eligible Queue (ELQUE)

1) Check the Status of the Core Manager.
A) Is he waiting on some specific event such as an over-
lay load? (PSTAT)
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Table 4.6 Process Table Common ELQUE Bits

WORD MUST BE THERE MIGHT BE THERE
PSTAT ' PSBAG - Swap this process
PSRDY - Not Ready to run
PSEW - Scheduler Action
PSRUN - Running
*$PSBRK - Operator Interrupt
*PSDP - Daemon Request Up
*PSMWT - Wait for Memory Key to Change
PFLAG| PFELG - Process is.| #PFPRE - Pre-emptive Resident
Eligible (In Core) | #PFSWP - Swapping Process
*PFNIN - No Operator Interrupts
*PFDEB - Debug Entry
*PFTRP - Trap bit
*PFINT - Control A flag (ACAR)
*PFBRB - Break Request (ACAE)
*PFTRM - Terminate Process
*PFMBL - Process can only be explicitly
Unblocked
PFLG2 #PFBLE - Block enabled
PFSUP - Super User
PFSHC - Shared Area Changed
*PFDUP - Unpend TCB at head of delay chain
*PFWTO - Block timeout
*PFWSL - Waiting on .SGNL
*PFBWT - Wait for timeout
*PFATL - Fatal Process Termination
*PFASG - Mem Wait bit
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Table 4.6 (Con't) Process Table Common ELQUE Bits

WORD MUST BE THERE MIGHT BE THERE

PFLG3 PFTSE At least 1 time slice ended
PFPCN Processing a chain
PFCIE Has created an IPC type entry
PFIRS Interrupt World interrupted task
PFCFL CCB's are Faulted
PFCUS CCB's were referenced in last slice
PFUBD Unblock DAD on return ’
*PFPTM Processing a Term
*PFIWC Interrupt without User Control
*PFSTM Self-termination occurred
*PFDIN Delayed Operator Interrupt Flag
*PFPCH Hold on~> 1 Parallel Calls
*PFIDF IDEF or User Power Fail Done

PFLG4 *PFSLN Daemon kit for Sync line

Note:

* indicates that these bits may indicate a failure mode condition -
they should be investigated further to determine whether they are
normal for the situation or a prcblem.

# if neither PFPRE nor PFSWP are set, the Process is "Resident"

g should never be set for a "Resident" Process
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Following is a Table of the Process termination conditions. FPSBRK

will always be set:

Condition Additicnal Messacge

ACAB Interrupt World without User Control

ACAE Break Request .
Interrupt World without User Control

ACAA Control A Flag

Trap Trap Bit

?TERM Self Termination occurred
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2)

3)

B) Has his stack been pushed? (CSTK = CSTKC)

Check the Status of each Control Block.

A) 1Is it waiting on some specific event such as an over-
lay locad? (PSTAT)

B) Which Process Table is it attached to? (CPTAD)

C) Is it a Daemon?

D) What is the TCB address (CATCB)?

E) What is the System Call?

Check the status of each Prccess Takle.

A) TIs it waiting on some specific event such as an over-
lay load? (PSTAT)

B) Check the Flag words (PFLAG - PFLG4) for anything
unusual. An example of this might be XLPT with the
"IDEF" bit set - no way is it done. Table 4.6 lists
some of the more commcn bits. 2An "*" in the table
indicates that these bits might indicate a failure
mode and need further examinaticn. ©Not all bits have
been covered and other combinations may occur due
to timing vs failure, but this Table is a place to
start from. \

C) If the Process Table indicates it, it may be useful
to examine each TCB on the active TCE chain to deter-

mine if it is "pended" for a legitimate reason.

b) Scan the Blocked Cueue (BLKQ)

1)

Use the same procedure as outlined for each Process Table
in Step 3) above for each Process Table on the Blocked
Queue. t is the objective of this to make a determin-
ation as to whether the Process should actually be there.
Table 4.7 lists some of the more common bits that can

be found in PSTAT and PFLAG - PFLG4 for Process Tables
on the Blocked Queue.

Note that some Process Tables on the BLKQ may still have
core assigned to them ("Eligible"). 1In this case, the
TCB's associated with that Process Table should also be

checked as in step 3C above.
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Table 4.7 Process Table Common BLKQ Bits

WORD MUST BE THERE MIGHT BE THERE
PSTAT| PSBLK - Blocked PSRDB - Not Ready to run
*$PSBRK - Operator Interrupt

PFLAG ' #PFPRE - Pre-emptive Resident

PFELG - Process is Eligible (In Core)
PFUBL - Request to Unblcck Prccess
PFRSH - Reschedule Flag

$PFSWP - Swapping Task

PFEBL - Waiting for Son Termination

*PFNIN - No Operator Interrupts

*PFDEB - Debug Entry

*PFINT - Control A Flag

*PFBRB ~ Break Request

*PFMBL - Process can only be explicitly
Unblocked

PFLG2| PFBLE - Block Enabled} PFDUP Unpend TCB at head of Delay Chain
PFQSC - Inhibit Scan} PFSP - Swap In/Out in Progress
of backed upi PFCMQ

Process in Enqueued to Core Man-

TCB Requestsi ager

(only if f PFSWO - Process is being Swapped Out

PFLEG not | PFSUP - Super User

set) *PFWSL - Waiting on .SGNL
*PFATL - Fatal Process Termination

PFLG3 PFTSE - At least on time slice ended

PFUBD. - Unblock Dad on return
PFCIE - Has created an IPC type entry
PFIRS - Interrupt World interrupted task
PFPCH - Hold on>»1 parallel calls

(con't)
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Table 4.7 (Con't) Process Table Common BLKQ Bits

WORD MUST BE THERE MIGHT BE THERE

PFLG3 *PFIWC - Interrupt without User Control

T
~

(con't

PFLG4 , ~ (none)

Notes:

$ Refer to same note in Table 4.6
¥ Either PFPRE or PFSWP must be present

* Refer to same note in Table 4.6
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*PFDIN - Delaved Operator Interrupt Flag
*PFIDF - IDEF or User Power Fail Done
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c) Scan the Ineligible Resident Queue (IERES)

1) Same as for Step 3 for ELQUE Process Tables.

d) Scan the Ineligible Swapped Queue (IESWP)

l) Same as for Step 3 for the ELQUE Process Tables.

Using the information from either the above scans or the Core
Dump Analyzer (refer to Section 4, II), the objective is to find
reasons as to why the various Process Tables are not being run.

If a high priority "Resident" process goes "core bound", the
system may appear to be hung and the dump might be taken at the
time the system is in the scheduler. In this case, there should
be Process Tables further down the ELQUE which are "Ready to run"

and would make this case apparent.
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Cz) System Call/Daemon Analysis

This point would indicate that we were "hung" while executing

a Daemon or User System Call Control Block. DNote that some Sys-
tem Calls such as the ?CEAIN put a "@" in CATCB (offset g) to
fake a Daemon so that the TCE status word "pend” bit is not re-
set. This is because the Physical Page containing the TCB may
have already been released and re-assigned to another process.
From past hisfory, I would expéct a Panic to occur rather than
a hang if a problem occurred while executing a Control Block.

The procedure for troubleshooting this type failure is rel-
atively simple and will be outlined in the following paragraphs
even though I suspect it will never be needed. We already know
the Control Block address which was used with the flow in Figure
4.12. There are two key gquestions to which we are looking for
answers:

a) Where are we hung and should we be there?

b) Why are we hung there?
The procedure which follows will attempt to gather any signifi-
cant initial information in order to answer part "a)". The an-
swer to "b)" will depend upon where we were actually hung. In
order to do the following analysis quickly and adequately, the
AOS listings are needed. In the future, these should be avail-
able in the field. ©Until then, phone communication or core dump

submission can be used to fill the void.
Information that we will gather:

l) Use the "PC" that was recorded at the time of core dump
to determine the AOS module and subroutine that we were

looping in.

2) Record the values of locations 4f (SP) and 41 (FP). Use
these values to "layout" the last couple of stack frames.
Figure 6.1.4 might be useful in this endeavor. AC3 in
each stack frame should point to the word after the "JSR"
in the "Caller" routine. Refer also to Figure 4.21.

By comparing the "PC" at the time of hang with the address
of the last subroutine that was "JSR'd" into, we might
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be able to determine whether we were hung in the "proper"
routine or jumped off into the wrong vlace in core and

ended up hung in a routine that we never intended to enter.

3) Examine location 366 (CRSEG) to determine whether the Ccn-

trol Block is using an overlay. As mentioned in other

sections, CRSEG can have the following values:

a) OVTAB + Overlay # = Overlay being accessed is disk
based. Figure 6.7.7 illustrates the data base link-
ages.

b) 1B@ + RDHDR - Overlay being accessed is a core res-

ident overlay. The overlay # is contained in loca-
tion RDHDR+3. Figure 6.7.8 provides additional in-

formation on these data bases.

We now have the overlay # and by examining the above

data bases we can determine the Physical Page the overlay
resides in. Table 4.8 lists the various cverlays by name
and number and gives the first three words for each over-
lay. If we suspect that the wrong overlay was loaded
into core, we can compare the two sets of values. Note
that if SLMDC = 177777, it indicates that the SLM was
not AOSGEN'd.

At this point, it is "digging" within the routine in which we
were "hung" to attempt to determine the reason. If we feel that
the wrong overlay were loaded, this problem should be addressed
first. I would suspect a memory or map failure before I would
the disk sub-system since both the CDC (4231) and the 6060/61 do
position address checking down to the sector level.

A technique that I have found to be quite useful in certain
cases is the "dump search". This technique applies equally as
well to a Panic as to a hang. In many cases, while examining a
core dump, a value is found in a data base which is totally wrong
and meaningless. I have found that many times this value can be

the "key" in solving the problem with the data base. I have also
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found that by knowing where else in a core dump the value resides,
it might be determined which routine was responsible for misplac-
ing the value. Both DEDIT and SYSDMP as described in Section
7.5 and 7.6, respectively, "System Utilities", will search the
core dump and the procedures are shown in the illustrations with-
in that section. Be aware of the following tradeoffs between

the two utilities:

a) DEDIT
1) Searches a "file" in 32Kw increments.
2) Addresses are relative to the beginning of each 32Kw blcck
3) Will search a complete core dump fairly guickly
4) Any "hits" will have to be converted manually to a
Physical Page/Offset for use in SYSDMP. Table 4.9 on

the following page will facilitate the conversion process.

b) SYSDMP

1) Searches a "file" using logical addresses within a logical
to physical translation table or a 1K page.

2) Addresses are always logical relative to the translaticn
table or 1K page. . .

3) The searching is very slow because of translaticns and
can take on the order of 5-10 min. just for the SMAP area

4) Will stop searching with the 1lst "illegal address" so that
map slots above that address are never checked.

5) Under AOS, the Logical to Physical for window map slots
are not included in SMAP, therefore, these must be checked
seperately. -

6) Although slow, this will allow any logical system space
between ¢ and the first unused slot with a maximum of
57777 to be checked for a specific value. If a "hit"
occurs, you know that it resides within that address range.

Note that even when indicated, this procedure will not always
lead you in the proper direction but I have had a couple of "tough
nuts” which this procedure has helped to crack.

As mentioned previously, Figure 4.21 illustrats the "routine"
entries versus stack linkage that might be found if a hang occur-
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Figure 4.21 Simplified Overlay Call
and "SAVE" Stack Relationships
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Table 4.8
(Current as of AOS 1.g6)

Overlay # Overlay #
w/SLM w/0 SLM Title Word @ Word 1 Word 2
g g ssovil 2 192478 520
1 1 UNIT 2 132479 615
2 2 CMOV1 163719 g 192474
3 3 SCMOD 192479 654 1924789
4 4 IOQV 163718 11 514437
5 5 SWAPI 163718 37 51491
6 6 SWAPO 163719 37 51401
7 7 SWAPM 192479 378 32234
19 - SYNLP 3508549 133119 31494
11 - SYNCH 177118 35446 21p49
12 1g . RESLV 24 192000 419
13 11 RESL2 5 192479 414
14 12 OPEN 1 290831 41481
15 13 CLOSE 16 192478 447
16 14 DE 15 126000 45419
17 15 CREAT 22 31771 153248
20 16 DRLSE 24 192000 41429
21 17 BOOT 36 192478 7
22 24 PROC 329 1877 39
23 21 PROC2 37 34041 21412
24 22 PROC3 37 38365 31g16
25 23 PRCNG ’ 24 192479 396
26 24 SsSov3 '} 182479 469
27 25 Ssov4 3 1264949 445
39 26 SSOVS5 | g 102479 613
31 27 DINIT 45 122979 535
32 34 XINIT 45 192479 672
33 31 NAMES 12 192479 34
34 32 CHAIN 1924793 346 21
35 33 Ssov2 ') 192474 571
36 34 SSOoVe 1g 192479 215
37 35 DIRST 1 32365 21gge
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Table 4.8 (Con't)

dverlay # Overlay # ,
w/SLM w/o SLM Title Word @ Word 1 Word 2
49 ’ 36 ACLST 14 192479 4?2
41 37 PNAME 2 192479 631
42 49 SYSER 50 192499 41473
43 41 NAME2 5 192479 32
44 42 SSov7 7 192479 744
5 43 SSovs 11 192478 493
46 44 SSOV9 11 192479 516
47 45 INFOS 5 192478 7
50 46 IREC 15 6137 123449
51 47 ISEND 25 177778 1
52 58 ISEN2 6265 57 25
53 51 CLNUP 37 126499 1908215
54 52 Sovil 3 192473 564
55 53 sovlg 4 192478 7
56 54 SYOvV1 1 192479 416
57 55 SYOV?2 15 192499 1915298
64g ' 56 SYovs3 7 172979 (address)
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red while a Control Block was executing. If the "hang" had occur-
red in the "GSMEM" subroutine, the values we would find would
be:
a) PC = GSMEM + n
b) 44 (sp) = spV
c) 41 (FP) = FpPY
d) 366 (CRSEG) = 681 (unit overlay)
The stack at this point would appear as illustrated for "STACK

]

X". The following is a simplified discussion of the System Call

flow, once the TCB has been attached to the Process Table Exten-
sion (PSWD), which would set up the illustrated stack blocks.
Much more happens than I will discuss. My purpose is to make
you familiar with the overall flow.

The "action" begins in the System Scheduler where a TCE that
has a System Call outstanding, in this case the ?GOPEN, has been

found on the PSWD TCB chain (refer to Figure 5.3, if necessary):

1. The System Scheduler determines which TCB with an outstanding
System Call is to be "run". A Control Block is allocated
and linked on the ELQUE. A stack is also acquired. It is
also determined whether the System Call needs an overlay.

In this case it does and the "Overlay Handler" is entered.

2. The Overlay Handler will push on the stack the:
1 Overlay Entry Point - in this case "1§5135" for GOPEN
2) a "=1" since this is the initial concurrent overlay being
used by this Control Block
3) the return address upon completion which is "TRTN"

In addition the overlay is loaded, if necessary, and a SAVE
block is pushed on the stack with the number of "temporaries"
needed by the overlay. GOPEN uses 2ﬂ8 temporaries.

3. The overlay, OPEN, will be entered at the entry point, GCPEN,
and its code will execute. It may use subroutines which will
do "SAVE's" and "RETURN's" but at the point it needs to call
another overlay, UNIT, no additional frames have been PUSH'd
on the stack. '

4. Because the overlay "UNIT" is needed, a "JSR" through a Page
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Table 4.9 DEDIT/SYSDMP Address Conversion Table
(all numbers are octal)

1K 44 value vielding phvsical pacge ! Logical
Segment | J 1 2 3 4 5 6 7 Address Range

g a 49 198 148 | 209 | 249 | 349 | 347 g - 1777

1 1 | 41 | 1g1| 141 | 2@1 | 241 | 391 | 341 2042 - 3777

2 2 42 192 142 | 2g2 | 242 | 3g2 | 342 L@@ - 5777

3 3 43 143 | 143 | 2¢3 | 243 | 3¢g3 | 343 6gga - 7777

4 4 44 1g4 | 144 | 2g4 | 244 | 3g4 | 344 1gggg - 11777

5 5 45 1g5| 145 2@5| 245 | 3¢5 | 345 12g@88 - 13777

6 6 46 196 | 146 | 206 | 246 | 396 | 346 1493 - 15777

7 7 47 17| 147 | 287 | 247 | 397 | 347 16999 - 17777
1lg 19 59 11g| 158 | 218 | 259 | 314 | 359 209998 - 21777
11 11 51 111 151 | 211§ 251 | 311 351 22998 - 23777
12 12 52 112 152 212 | 252 | 312 | 352 249088 - 25777
13 13 53 113| 153 | 213 | 253 | 313 | 353 26909 - 27777
14 14 54 114} 154 | 214 | 254 | 314 | 354 3gg@g - 31777
15 15 55 115} 155 215 | 255 | 415 | 355 32999 - 33777
16 16 56 116 | 156 | 216 | 256 | 316 | 356 34gg@ - 35777
17 17 57 117{ 157 | 217 | 257 | 317 | 357 36889 - 37777
24 29 | eg 129 168 | 223 | 268 | 329 | 368 AG@EAG - 41777
21 21 61 121} 161 | 221} 261 | 321 361 42088 - 43777
22 22 62 122 162 | 222 | 262 | 322 | 362 44009 - 45777
23 23 63 123 163 | 223 | 263 | 323 | 363 d46gdgg - 47777
24 24 64 124 | 164 | 224 | 264 | 324 | 364 50899 - 51777
25 25 65 125 165 | 225 | 265 | 325 | 365 52988 - 53777
26 26 66 126 | 166 | 226 | 266 | 326 | 366 54988 - 55777
27 27 67 127 167 | 227 | 267 | 327 | 367 56488 - 57777
32 34 79 13g| 179 | 239 | 27¢ | 33g | 3782 69338 - 61777
31 31 71 131 171 231} 271 | 331 | 371 62008 - 63777
32 32 72 132 172 | 232 | 272 |332 | 372 640098 - 65777 .
33 33 73 133 173 | 233 | 273 333 | 373 66488 - 67777
34 34 74 134 174 | 234 | 274 | 334 | 374 70888 - 71777
35 35 75 135] 175 235 | 275 | 335 | 375 72898 - 73777
36 36 76 136 | 176 | 236 | 276 | 336 | 376 74988 - 75777
37 37 77 137 177 | 237 | 277 | 337 | 377 76888 - 77777
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Zero variable, .OVLAY, to the Overlay Handler will be done.

The Overlay Handler will now push on the stack:

1) Overlay # of the overlay we had just "JSR'd" out oZ.

2) Offset of the "JSR" within the overlay. If AC3 when we
"JSR'd" pointed to 74735, 736 will be stored. This by-

passes the non-executable overlay entry point, UOPEN.

These values are needed since the overlay is released and may
not be in the same slot section when we are ready to re-—enter
it. The overlay is loaded, if necessary, and a SAVE block is
pushed on the stack with the number of "temporaries" needed

by the overlay. UOPEN uses 48 temporaries.

The overlay, UNIT, will be entered at the entry point, UOPEN,
and its code will execute. In this case, a core resident
subroutine is needed, CGSMEM.

A "JSR" is done through a Page Zero variable, .GSMEM, into
the subroutine.

The subroutine GSMEM will do a "SAVE 5" which pushes a Return
Block and 5 temporaries on the stack. If we were to "hang"
in GSMEM, that is the way the stack would look at this point.

The above was just a general flow. If you can understand the

general linkages in the nested direction, it is easy to work back

up when a problem occurs at a "nested" level.
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(:) Process Table Analysis
This point would indicate that we were "hung" in the sched-

uler, or a Scheduler called subrcutine, while setting up but
prior to executing: '

a) the User Process

b) a Control Block for an outstanding System Call for that

User Process

Figure 4.22 illustrats a block diagram of this sequence or flow
with correlation to the "Numbers" used in Figure 4.12. Note
that this is an intermediate step between looping in the Scheduler
waiting for something to do and executing a Control Block for a
process or the Process itself.

From past history, I have never seen a hang while "scheduling
a Process". Because of this and the fact that the total Sched-
uler code is only approximately 1658 words in length, I will not
discuss this type problem any more. If we find in the future,
that we are "hanging" in this area, I will enlarge this section.
Note that even though the Scheduler is approx. 165¢ words in
length, only a subset of those words are used during "scheduling

a Process".
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IN INCHK =1

OR .
SCHEDULER .
@ CC = ADDRESS W O PSRUN =1

SCHEDULING CC = PROC. TABLE ADDRESS
A PROCESS PSRUN =1

@ SYSIN =1
! !

RUNNING . RUNNING
PROCESS CONTROL BLOCK

® ®

CC = PROC. TABLE ADDRESS CC = C.B. ADDRESS
PSRUN =1 PSRUN =1
SYSIN =0 SYSIN =1

FS-01n4

Figure 4.22 "Scheduling a Process" Block Diagram

exT | 10 s I USER USER
0 | wrT | DeF |siNG ~ | oen
.
FLT | €RR | ERR | €RR | REF FM RO WP O R [mooe M|8$E
| 8

FS-0105

Figure 4.23 (€339 Map Status (DIA) Breakdown
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(:) Interrupt Analysis
This point would indicate that the core dump was taken while

the system was servicing an interrupt. It Jdoes not immediately

follow that the system was "hung" at interrupt level because

there is a second case. The two cases are:

1) The system was actually "hung" at interrupt level.

2) The system was "hung" (or not responding) somewhere else but
we caught the system servicing an interrupt when the dump

was taken.

The following analysis will attempt to differentiate between the
two cases and then determine the next course of action.

We automatically know that INTLV # -1 since this came out of
our flow using Figure 4.12, "Where Was I?". The initial common
locations will be listed below in the order they should be checked.
At some point, you will have to branch out further on your own,
depending on the circumstances, since I will never be able to

cover all the wierd cases that can occur. To begin:

a) INTLV
- We know that this value is not -1, but we should also know

how many levels of nesting deep we are. This location is
"ISz2'd" for each level deep, ie: INTLV = 3 is four nested

interrupts.

b) SYSIN
The contents of this location will tell us where we were,

System or User, prior to the lst interrupt. A "g" indicates

User, a "1" indicates System.

c) Location 5 (CMSK)
The contents of this location will be the current interrupt
mask. It is put here by the Vector instruction. At the lst
level, it will be the actual device mask. At nested levels,
it will be the "OR" of the old contents of location 5 and

the actual device mask. Table 6.7.1 lists the various device

masks used by AOS.
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d) Location g
The contents of this location will be the PC at the time of

last interrupt. If there are nested levels of interrupts,
this will be the PC of the deepest nested level.

e) Location 4

The contents of this location will be the address of the lst
word of the Interrupt Stack, SS. This location is moved to
location 4g by the Vector instruction when a "stack change"
is indicated.

f) Location 4g (SP)
The contents of this location should point into the Interrupt

Stack at the last location that has been used. The layout

of the Interrupt Stack is shown in Figure 6.1.5 and will
differ slightly depending on whether the interrupt was caused
by a System or User Defined (?IDEF) device.

g) Location 41 (FP)
The contents of this location should point to the last "Return

Block" word within a Stack Frame. Figures 6.1.4 and 4.21 il-
lustrate the relationship of the SP and FP when using "SAVE"
instructions. The FP will usually appear as "g" until the
lst "SAVE" is done but the Programmer Reference states the
contents as "unpredictable" after the Vector instruction with

stack change is executed.

At this point, the stack should be "layed out" using Figure 6.1.5
with interrupt levels and SAVE blocks being marked off. Use the
"OFP" within the "SAVE" blocks to mark off the "SAVE" stack frames.
This is important because individual words may be "PUSH'd" on the
stack between the "SAVE" frames. Once this is done, other values
on the stack can be examined for any relevant values. Specific

values will be discussed below:

h) C+PC in the Interrupt Return Block

This location will indicate where within the User Process or

Operating System we were prior to the interrupt. Since Loc @
can be over-written by nested interrupts, this is a good value

to keep in mind.
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0ld Mask

This will be the System Interrupt mask that was in effect
prior to this interrupt happening. This can be useful in de-
termining the devices within nested interrupt levels. Agaln
Table 6.7.1 can be used to determine the device. Note that
this can be an "OR" of multiple devices at nested interrupt
levels. Refer to the Eclipse Programmer's Reference Manual
(g15-24) on the Vector Instruction (Page 4-7) for additional
information, if needed.

0ld Location 2
When no interrupts are being serviced, location 2 points to
"SYST" which handles System Calls from User Space via the SVC,

SCL instructions. At interrupt level locaticn 2 is set to the

address of "DISMIS" so that at the end of an interrupt sexrvice
the dismiss routine can be entered quickly and easily via
an "SVC" instruction. The old value is stored on the inter-

rupt stack so that it can be restored by the dismiss code.

0ld Map DIA
This is the map DIA which is taken immediately after the

interrupt occurred. It is used to properly restore the User/
System state after the interrupt is completed. Figure 4.23
illustrates the breakdown of this word for a C33¢ (MMPUl)

which might provide useful information.

CUR6F - CUR74

These are the current logical to physical translations for

their respective slots and are stored so they can be properly
restored at the end of the interrupt. Figure 6.7.1l. "AOS
Logical Address Space Lafout", graphically illustrates the
usage of those slots.

01d CRSEG

The contents of CRSEG, which contains information about over-
lay usage, is "PUSH'd" on the stack so that it can later be
restored. The possible contents of CRSEG are defined on Page
6-64 in the section dealing with AOS Panic 1¢'s.
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The main reason for "laying out" the Interrupt Stack is to deter-
mine where we were when the system was stcpped to take the ccre
dump and whether we should legitimately be there. The informa-
tion copied down by the operator when the system was stopped
should also be taken into account. Since each case is different,
for one reason or another, and it is hard to generalize past this
point, following are a couple examples which use the previously
mentioned locations. These should help you to think through a
couple of actual core dumps and formulate your own procedures

to troubleshoot this type problem.

Example #

Figure 4.24 illustrates the SYSDMP output from the analysis
of a core dump which was "hung" at Interrupt Level. Initially,
we can make the assumption that the hang at interrupt level is
valid until we can prove differently. The customer description
of the problem was "slow die situation, consoles would not re-
start after log-off, EXEC no longer processed messages".

We noted that INTLV # -1 during our analysis using Figure
4,12. I would also note the value of SYSIN, since this will tell
us where we were prior to the interrupt. In our case, we were
at the 1lst level of Interrupt and were in the User prior to the
interrupt. By checking the Current Mask which is contained in
Phys location 5 and using Table 6.7.1, we can determine that
the interrupt was from the Programable Interval Timer (PIT).
Location @ should be the PC at the time of interrupt which is
"g" (keep that in mind). Examining location 4, we find that the
Interrupt Stack, SS, begins at 156@g. The current Stack Pointer
(SP) and Frame Pointer (FP) are 1682 and @, respectively. An
FP of "g" is O.K. if no "SAVE's" have been done since it was
"initialized" to “ﬂ“.

Now we can "layout" the interrupt stack using the diagrams
in Figure 6.1.5. We can note the old stack values. The "Return
Block" is next. Note that the "C+PC" at the time of interrupt
is "g" (agrees with the contents of loc f). The SP is pointing
to location SS+22. The next frame contains a "SAVE" block but
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C &) X SYS0MPs3=ADLI. A3, 31.5T 18137711848 51 00
AQS SYSTEM DUMF ANALYZIER REV 1.1

+ IMTLU:-aaeaas + lst level of Interrupt
+ SYSIN:gaagng + In User at time of Interrupt
+ J:pd1aad + Current Interrupt Mask == PIT
+
+ goageeng + PC at time of Interrupt
+ 4081566 + Beginning of Intr Stack (SS)
+
+ 48:a8isas + SP Values Copied by Operator
+ 41:agaana + FP
+ 42:881778 + SL : ACg = 66192 CURG6
+ 43713458 + SO ACl = @g1g24 ERCDC
+ AC2 = @1@g15 PITDC
+ 155808080 + AC3 =164172 CUR64
SS+1 8321545 + SP PC = 14275
S5+2 871648 + FP User, ION =1
SS+3 @z2all1 + SL Carry = @
S8+d cAIZLER + SO
E8+5 cdwaaeg + ACH
S5+ capadiy o+ aACl
S8+7 - @aeaan + AC2 W W
So+1@ 14124 + AC3 ‘(//"dt Tme @
S5+1] cARAEeE 4+ C + PC
S5+l campnEan + 0ld Mask
SS+13 -@iasal + 0ld Loc 2
SS+ld cOEalFI + 0ld Map DIA
SS§+15 @sHZ88 + CUR6H
SS+1&8 @52114 + CURG62
S8+17 184172 + CURG6 4
SS+2E Eselas + CURG66
S5+21 174213 + CUR74
SS+22 - AAdsaE + 0ld CRSEG ««— SP
SS+2Z sgrepss + ACH
S+24 -aaagga + ACl SAVE §
S+25 paarel + AC2
S+26 gpEaga + OFP JSR @.MLB
S+27 114241 + AC3 @ IRTC+513
S+28 PERIZES +
S+21 @aZ2a3 +

14274:912222 +
PIT+l :183518 +

MODE M

B N R L L R R

+ 14274:152 @ RESC @ +
IFIT+L :5UC & @ +

- MODE F

365: 041200 +
41200+42 000083 +
41200+22 900025 +

Current Process Table Address
Process ID (PID)
# Primary Blocks

++ ++ + + ++

BYE
Figure 4.2%Y Example #2 Interrupt Level "Hang"
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this was done from RTC code at IRTC+513. Since this interrupt
was from the PIT, I would suspect that that "SAVE" block was
residual, and it is.

The values copied cdown by the operator when the dump was
taken are shown in the upper right hand corner of Figure 4.24.
Examining the PC of 14275, we find a "1§351g" which using Mode
N is an SVC g, #. Note that the interrupt service routine for
the PIT only consists of the two instructions shown in the figure.
The SVC automatically directs code execution to the DISMIS rou-
tine, the PC found in Loc g would not correspond to the'PC found
in the lst level Interrupt "Retun Block" (excluding nested inter-
rupts) and that the PC in locaticn § would probably be clecse to
the PC when the Operator stopped the systemv The PC in location
g probably would have been updated since we would have taken
another interrupt, especially with a mask of "1ggg", and should
point into the area where we are "hung".

The conclusions that can be drawn are:

1) There was no hang while at Interrupt level.

2) A "User" Process had done a "JMP@" which may have cauoed

the customers symptoms.

The question is to try to determine the "User" Process which had
a PC of "g". Location 365 (CC) should contain the Process Table
address of the last process that was running when the interrupt
occurred. I can make the assumption that it was a Process Table
since "SYSIN = g" (would be "1" for a C.B.). Offset 42 of the
Process Table is the PID which in our case is "3". This is usu-
ally the EXEC and would explain why the symptoms were "slow die
as consoles were logged off" - the EXEC had done a "JMPg".

You woula now have to examine the EXEC as a User Process
(discussed in sub-secticn 1) to determine why the EXEC dié the
JMPJ.

Example #2
Figure 4.25 illustrates the SYSDMP output from the analysis

of a core dump which was "hung" at interrupt level. Initially,
we can make the assumption that the hang at interrupt level is
valid until we can prove differently. The customer description
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XY N SYSDMP-3=R0L1. A3,

S1.5T 1884771838, 51.00

.H7S SYSTEM CUMP AMALYZER REU 1.1

INTLU - ggaaas +
SYSIN: 888881 +
S:gaarir o+

lst level of Interrupt
In System at time of Interrupt
Current Interrupt Mask == MHD

+
+
+
+
+ 804151 + PC at time of Interrupt
+ 4.p81358 + Beginning of Intr Stack (SS)
+ _
: j?;ggfgfg : Sg Values Copied by Operator
+ 42:0d1778 + SL -
+ 43:013458 + S0 » . gg?g;
+
+ 1560 GOA0EA + N
+ 1561:831278 + SP PC = g4151
Set2 saziave + FP User, ION = 1
§&8+3 :@3l6ls + SL - :
cord cG1345H + <0 Carry = not copied
S5+& 177481 + ACg
S5+8 CH2AZIZ 4+ ACl
S5+7 -@aazayv o+ AC2
SE+18 -@aa3as + AC3
EE+11 182854 + C + PC
SE+12 -pppaga + 0ld Mask
SE+13 uledal + 0ld Loc 2
SS+14 -gnpdI7 o+ 0ld Map DIA
SS+15 -ps@les + CUR6Gf
SS+16 -g&2a47 + CUR62
S5¥17 Ge4lrd + CURG4 Ist level
SS+28 -@55a24 4+ CUR6E
§8+21 174181 + CUR74
SE+ZE ARBGRA + 0ld CRSEG
So+2F chdzlan + MHD DIA status
SS+EY ARAAAE + ACH
SS+25 -an2lag + ACl
SS+E6 (832241 + AC2
S5+27 QaERea + OFP
§5+3A 103755 + ac3 _ <—SP,FP J
S8+31 -gagaas + ACg
SS+3L EBZlaa + AC1l
S8+33 aF2241 + AC2
S8+34 :@41148 + AC3
S§+35 184151 + C + PC
SS+36 @uacsls + 0l1d Mask
SS+37 814448 + 0l1d Loc 2 l
SS+d4A GHAHS, F Old Map DIA 2nd leve
S5+41 cBpalES 4 CURG6M
S9+d2 cpesuds 4+ CUR62
SE+43 cpedlrd + CUR64
S58+44 Q6824 + CURG66
S8+45 174181 + CUR74
SS+4n cpduang + 0ld CRSEG
S+ n

S8+47 @32313
+

+ 4151:000400 +
DPAST+20 - A080aa +

+ BYE

+

Location @last Interrupt
("gMpP .")
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of the problem was "consoles would not echo."”

We noted the INTLV # -1 during our analysis using Figure
4.12, I would also note the value of SYSIN, since this will tell
us where we were prior to the interrupt. In our case, we were
at the 1lst level of interrupt and we in the System (actually
the Scheduler) prior to the interrupt. By checking the Current
Mask which is contained in Physical location 5 and using Table
6.7.1 for a Pre-Rev 1.5 Operating System, we can determine that
the interrupt was from the Moving Head Disk (MHD). Location @
is the PC at the time of interrupt which is "4151". Note that
this does not agree with the 1lst level "Return Block" PC and is
actually the 2nd level "Return Block" PC. Examining location 4,
we find that the Interrupt Stack, SS, begins at 156g. The cur-
rent Stack Pointer (SP) and Frame Pointer (FP) are 161§ and 161¢
respectively. _

Now we can "layout" the interrupt stack using the diagrams
in Figure 6.1.5. We can note the old stack values. The "Return
Block" is next. Note that the "C+PC" at the time of interrupt
is "1@2g54"., Since SMON1 begins at 2881 and INCEK = 1, we were
in the System Scheduler Checksum loop prior to the interrupt.
After the "old CRSEG" location, the Moving Head Disk Interrupt
Service routine "PUSH'd" the disk DIA on the stack. Using Table
6.2.1 and since the disk is a CDC (3334), we note that there are
no errors and that the interrupt was due to a "SEEK DONE" on
Unit a.

The values copied down by the operator when the dump was
taken are shown in the upper right hand corner of Figure 4.25.
We can note the coincidentally:

1) The PC at the point that the operator stopped the system

to take a dump was "3l§l"'

2) Location f which is the PC at the time of the last inter-

rupt was "4151".

At this point, I examined location 4151 and found the value
to be a "JMP." (4g¢). The value 4151 equates to "DPAST+2g"
which is in the Moving Head Disk Startup routine.
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The conclusions that can be drawn are:

1) We were actually "hung" at Interrupt Level. B
. | .
2) The cause of the hang was a "OMP." at DPAST+2¢ in the

Moving Head Disk Startup routine,

In realitv, there was a "race" condition, when multiple disk

drives on the same controller
out handler" which wuld cause
entered and the "JMP.". Both
an illegal disk state and the
fixed in Update 1.g6.

were 1in use,
an "illegal"
the problems
"JMP." being
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SECTION 5
SYSTEM TRAPS
A "trap message" 1s the operating sysism ra2sponse 0 & aon-Iatzal
hardware failurs such as 2 map violation or a non-:Zazal sofiwars a1l
ure such as an invalid Task Control 3lock (TCB) addrsss. A non-Izatal
error may cause the process to abort, dut the operating systam will
still be functioning. A fatal error will se the ogerating svsten
to abort, ie: Panic. Note that the "non-fatal softwars failura" mav
have been caussad by a hardware failure which went undetectad bv any
exlisting nardware check cilircuitrvy.
The "trap messages" will be broken Zown into the Zcollowing cat-
egories Zor easier discussion:
Section Description Page
5.1 "?RETURN" System Call Trap 5-3
5.2 Hardware Trap 5-5
5.3 Software Trap 5-9
5.4 Ghost Trap 5-20
5.5 Special Cases 5-32
The last category, section 5.5, 11 document a couple of the more
obscure casaes which will probably never occur but should be listed
for completeness. All "Traps" will have the fcllowing gsneral Zormat
*ABORT*
‘Group—reason, Speciiic-r=2ason
Cx, PCxxx, ACOx, AClx, AC2x, AC3x
ERROR: FROM PROGRAM
The "Group-r=zason" and "Specific-reason" are filled in with certain

text strings.
whether a break file was
Re

this chapter to use.

bilities.

creatad - will determine

4

Table 5.1

-~

Lar to

the sub-section

which outlines

120

The values of these text strings in addition to

ot

the Dossi-



"GROUP-REASON"

"SPECIFIC-REASON "

SREAKFILE CREAT

{Normally

USER TRAP NO 51
None)
WRITE
USER TRAP VALIDITY YES 52
I/0 ACCESS
DEFER
USER TRAP DATA BASE YES 53
GHOST TRAP (Any) YES 54
© USER TRAP (None) - C300
{Obscure - Use YES 55

Section 5.2 Firsd

VALIDITY - C339

E5.0075

Table 5.1 "Trap" Differentiati




(IR e e SR TN

cApet gt

5.1 "?RETURN" Svstam Call Trao
The "?RETURN" 3Systam Call is documenzad 1n Zh2a AOS 2rogrammacrs
Manual (7J93-129) on Page 2-13 Zor a Revisicn 1L manual., It is usad
zo "Terminaie 2 Procass and Raturn a Massaga" o ths Iather procass,
This system call can be used both for a "good" raturn and Zor an
"error" return. The contsnts of the accumulators teing passed 2ack
indicats the type of return. If a "good" raturn is being taken and
AC2 is not set properly, the system will attempt to interpret AC2 as best
that it can using the following format:
?RETURN TERM PROCESS ID
FLAGS FIELD
J/ 4 5 7 8 15
Term Field
(octal wvalue) Meaning
g No message
1 "User Trap"
2 "Console Interrupt"
3 "Superior Process Terminated"
4 "Terminatad by A0S - Unknown Messags
Coce" .
(5)
(6)
(7)
Note that "Fisld Values" of 3, 6, or 7 only rscurn their numeric
equivalents. If a combination of bits in AC2 contain a Term Fisld
octal value of "1", the father process will think that & son proccess
had "trapped" when in fact, no trap had occurred. If the father
process happens to be the CLI, a "Trap" message will be printed on

the console such as:

*ABORT*

USER TRAP

cg, PCg, ACg 1, aCl g, Aacz
ERROR: FROM PRCGRAM
X,RETST

even though no actual trap occ

urred.

5-3
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map violation. On the Eclipgse seriss machinas, a hardwarz map ~i:z-
lation can be causad by el::é :
1. vVvalidity Vioiation - an attempi Lo access outsids of the
user's given logical address space (scmetimes reifarrad =0

as "context").

2. Write Protsct Violation - an a

ttempt to write into an ar=a
of core that is write protected. Core is write protectad
on a page basis (2X octal words).

3. Defer Violation .- The program has attsmptad to do nestad

"indirects" more than sixteen levals deep.

4, 1I/0 Violation - an attempt has been made to issue

a pr
grammed I/0 instruction to a dsvice code which is protac:zad
by the map.

Note that "Processes" which run under A0S will execute witnh LEF mede

dvertentl

on. The implication of this is that if a process in

[s0)

an I/0 instruction such as a "hal:" (63477) without first turning LE
mode off, the "Halt" will be interpreted by the map as an L s

tion. A trap will only occur 1if the effective addres

[0}
O
fu
-

i
is outsicde of the logical address space, and then as

fu

violation not as an "I/O" violation.

When a map violation is detsctad, the hardware disablses
mocde and executes a "JMPE3". The software then mocves the PC and tha
accuniulators which were storsd on the stack at the time oI trzp inzo
the aporopriate storage places. The ultimatse

s
depend on "who" was executing when the trap occurred.

The following possibilities exist?

Process Executing . Resulting Action
1. The Cperating System run- 1. Panic 7
ning mapped.
2. The Peripheral Manager 2. Panic 12
' handling byte device I/O.
3. A non-recoverable AOS 3. Panic 13
Process such as the Operator :
CLI.
4. A User Process. 4, Error message typed
on the respective
console.
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The various "Panics" ara discuszed in d2tail in 3eckion 5 which

discussed Panics. If 2 User Process wa3 in contrzl when a mac vio-
latinon occurs, a messags similar to the following will by tyved on
the resgective console:
*ABORT*
USER TRAP, VALIDITY
Cﬂ, PC 453, ACY 155555, ACL 144444, AC2 66666, AC3 77777

ERROR: FROM PROGRAM
XEQ, TESTILS
*)

or:
*ABORT*
USER TRAP, I/0 ACCESS
Cg, PC 456, ACP F, ACLl 44444, AC2 55555, AC3 656665
ERROR: FROM PROGRAM
XEQ, TEST1®
*)
Note that in the above "Trap", LET odEviadwaggﬁwtuvned off prior to
the trap occurring!!__In acddition to the.above messags,.a r’la is

creatad on the disc called a "break save" file which contains a
core image of the logical User Space at the me the map violation
occurred. (This is the counterpart to the file creatad under RDOS
called "BREAX.SV" OR "FBREAK.SV"). This £file will have a file rame
similar to:

2415.17_33_19.BRK
or:

?§94.99 54 _42.BRK o
The file name has the following format with each element having a
particular significance :

?PID.HOUR_MINUTE_SECOND.BRK
where PID is the Process Identification number. The £ils can =ithar
be accessed dynamically using 2 system utility called "DEDIT" with a

sequence such as:
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or it can be accessed by printing the Zile on the 1i
format similar to the RDOS "FPRINT" using the following CLI command:
)XEQ DISPLAY/L=8cdevice ?2JF4.79 54 42
Where device is:

LPA - standard Line Printer, primary device code

LPAl- standard Line Printer, secondary device code
If the system has a Data Channel line printsr, LPB or LPBl, either
the EXEC can be initiated via the UP macro and the LPT/LPT1 used or
the "/L" switch on the DISPLAY command can be changed to "/L=filena
and then the file printed after the DISPLAY is finished via:

) SUPER ON
*) PRTYPE/R 2 (assumes the console is OP CLI)
*)TYPE/L=2cdevice filename

*) PRTYPE/S 2
*) SUPER OFF

A process that accesses the Data Channel line printsr must Ze

"Resident" or the following arror will occur:

"ILLEGAL PROCESS TYPE, FILE:LP

The DISPLAY process cannot be made Resident via the EXECUTE (X) CLI
command, therefore the above method<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>