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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 responsibility for many program 

control, input/output, ?,nd 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 hard\oJare/soft\vare security system, providing file 

access protection, process integrity, and system security. 

4) A multi-tasking environment-------

5) A generalized code and data sharing facility 

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

ful and easy to use. 

7) Accounting procedures accessed by a descriptive REPORT Utility. 

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 AOS system is much more complex than an RDOS/ 

INFOS system. Under an RDOS system, the Operating System executes 

in an unmapped mode (" a bsolute") 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/fore-ground. Under both RDOS and nwos (",7i th 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 I~~OS mapping concepts yet another step further. 

]l.OS runs mapped always using the "B" User Map and the "Users" use 

the "A" User Hap. In addition, only the first l6K",r (approx.) executes 

in a fixec. area of core. The second l6Kw is grabbed in lKw pages 

on an "as-needed" basis for tables, overlay areas, buffer areas, 

etc. Because of this, AOS effectively executes, at one time or an­

other, from most memories in a given system. This causes much more 

activity on all the memories in a system not just the lower 32Kw. 

It is therefore not a valid comparison " .. hen troubleshooting a system 
. ..... - .. - .. -. .. - .. 

to state "that RDOS/INFOS executes without failure which· proves that 

the hardware is O.K." when AOS is failing. This makes troubleshoot­

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 Operating System functions that 

are not executed within the Operating System space. There are pro­

grams that use the "BII User .t-1ap, act like user progriUns yet perform 

interface features that would have previously been performed by the 

Operating System itself. These programs are: 

1) Peripheral Hanager (p}.·iGR.)':" This program (process) handles 

the I/O to all byte type devices including the .. ALM irrespec­

tive of whether a DCU-5.0' is involved. If .aDCU""S,G is invol­

ved, the PMGR loads the DCU-S.0 memory with the ALM han·dling 

code, then interfaces' with it on an lias-needed" basis. 
'ro, ; >. 

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

name) and handles the fol16wing facilities for tl1e 6:'~er: 
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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 PHGR will exist in all systems, even in a single User environ­

ment with only the Master console (device code 1%/111 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 also starts a program to handle spooling 

to a device such as a line printer. 

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

to AOS and basically has four functions: 

a) Log-op and Log-off 

b) Batch 

c) Spooling 

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 

ini tiated by the EXEC and handles spooling to the l;i.noe printer 

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

5) Plotter Spooling (XPLT) - This program (process)i~ ~~iti:ated 

by the EXEC and handles spooling to the plotter. 

6) Paper Tape Punch (XPTP) - Same as XPLT except it iS~9r the 

paper tape punch. 

The above discussion was intended to illustrate that a system~ailure 

can not automatically be isolated to a specific component in:t:the 

system either hardware or soft",are • For e:»:ample, if sudden'lYf1:.11 

the EXEC lines running off of a DCU-5.0/AU1 combination q-qit 'l;'~spond~ 

ing (raaster console is o. K. ), is the problem the DCU5.0 har~w~pei' 
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the program that the PHGR loaded into the DCU5~ 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 AOS. 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 systemj running on 

a console vs batchj running with the EXEC or Corom gear not 

active; etc. 

e) Every time you make a test run re-evaluate the information 

that ,,;as acquired. If the current theory is supported; con­

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 

hard",are or softvlare, then take appropriate action. I have recently 

seen a problem that was initially classed as a "disk sub-system,/l 

problem ,",'hen only both Uni t ~ and Unit # 1 were run. During: the t·rouble­

shooting of the probl~m, ,the hypothesis changed from the disl<. s:ub~ 
system to the EXEC/ALM area and fina,lly to a problem with a £ii~e 
on the disk pack. Looking at the initial problem description-froro. 

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 (DFrvITR) 

The Disk Formatter, DFMTR, is a stand-alone program that 

defines a "Logical Disk" (LD) and because of this 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 6;16~ 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 6~45 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 6~45 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, 

-not the -wholesystem.---------- -- -------- - --- - - ----- ---

c) Multiple single 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--~al disk in the L~ a high speed device because the 

IlBi t Map" resides on it. 

e) If a CDC controller a~d a 6~6~/6~6l controller, ~ 

two 6~6~/6~6l controllers are both to be used on a 

system, make the highest priority controller (closest 

to CPU) run the master logical disk. This will usual)y 

minimize "data late" activity. 

f) In an LD comprised of multiple physical disks, AQS, 

will determine on which physical disk information .:i,.s 

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 Hagnetic 

Tape and all the questions answered, it will: 

a) run any combination of five data patterns on the disk 
. -- - ---.. -----~ 

to check for additional bad disk blocks. 

b) define a Logical Disk and store this information in 

the Disk Information Block (DIB). Refer to Section 

12, "PARS/FS II for more information on the DIB. 

c) build a root directory or a system .root directory (:). 

d) reserve space for an AOS operating system if a IISystem 

Disk" • 

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

f) build a LD bit map 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 sampleDFMTR 

dialogue where two bad blocks were found. These bad block addres­

ses should be copied do~m 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) "Logical Disk Unigue I. D. II - 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 •• 

2) "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 r~f­

erenced as the Logical Disk Name. 
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Figure J.1 

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

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

again in the future. If you want all the U~er 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) "User Name or Template" 

4) 

"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 •••• " question. 

"Number of Physical Disks" This is the number of 

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

______ . _____ . ___ initialize.aD_L.D. '- all the physical disks in t,he 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) "Disk Unit Name" - This is the name that AOS refers 

to the disk. Table 3.1 contains the various disk names 

vs hardware types. 

6) "Device Code" - If this is the same device code as 

shown in Table 3.1 for tIi.e "Disk Unit Name", a "CR" 

can be typed. Otherwise, enter the device code. 

7) "Use Old Bad Block Table" - If disk has never been 

initialized before, answer "N". 

8) "Surface Analysis" - Should be answered "y" so bad 

blocks are checked for. 

9) "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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Figure 3.2 Sample DFNTR Dialogue \,li th "bad II blocks found. 
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lO) "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-l~~, 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) 

6~6~ 17 min 

6~6l 34 min 

6~3~ 2 min 

6~45 113 sec 
__________________ 423L ______________________________ ~ _____ 0 17 min 

-- ---------------- 6 ~ 63 ---------- -_-----0---_- --------.-- .--.--------.- ----.-------- .------

6~65 

Note that while DFMTR is executing, the "RUBOUT" Key can be 

used to delete a character; a "AU" will delete a line; and 

a "AC.\A" will restart the DFMTR program over again. Also the 

following "Page Zero" physical locations are used by DFMTR 

to store useful information: 

Location 

~ 
1-

3 

4 

2 

Meaning 

Disk Device Code 

Disk unit # 
Disk Error Retry Count 

Disk Status 

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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Model 

6045 
(Dual 
moving-head 
units--l tixed, 
I removable) 

6030 
(Moving-head: 
diskette) 

4231 
(Moving-head: 
top-loading) 

6060 
(Moving-head: 
top-loading 
pack) 

60b3 
( Fl)r.ed - h~a.d 

d,sK) 

Default 
Device Code 
or Controller 

33 

73 

33 

73 

33 

73 

27 

67 

Unit (Drive) 

first pair 
second pair 
third pair 
fourth pair 

first pair 
second pair 
third pair 
fourth pair 

first 
second 
third 
fourth 

first 
second 
third 
fourth 

first 
second 
third 
fourth 

first 
second 
third 
fourth 

first 
second 
third 
fourth 

first 
second 
third 
fourth 

fll-~t 
seeo,-.c:/ 
t)"rd 

folJrfh 

first 
seco;,J 

iJ-.'l'd 
fou.-ih 

Name of Name of 
Removable-Disk Fixed-Disk Unit 
Unit 

DPoa DPo4 
oPol DPo5 
oPo2 OP06 
DPo3 oPD7 

oPolO DPol4 
oPol1 oPol5 
oPol2 oPol6 
OPOU oPol7 

oPDa 
oPol 
OP02 
OP03 

oPolO 
oPol1 
DPol2 
oPDU 

oPEO 
OPEl 
DPE2 
oPE3 

oPEIO 
OPEII 
DPEl2 
DPElJ 

DPFO 
DPFI 
oPF2 
DPF3 

)KS2. 

j)~B3 

uKBI(h 
Dk81l 
"DiOlil. 

D~e13 

Note that the Model 6045 and 6030 (diskette) units share 
a common controller name. The Model 6045-type disk 
controller can suPPOrt both types of units. Remem ber that 
the Model 6045 disk units are pairs of unIts. If you have .1 

pair, and one of them is oPoO to hold your ,ystem disk 
for loading, the fixed disk unit of the pair will be DPo4. 
This leaves DPo 1. DPD2 lnd OPo] to be dialed on 
diskette units, if any are on this controller. 

Table 3.1 Hardware vs. AOS Disk Names 
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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 

6~45 

6~6~ 

6~6l 

44. 

3/platter 

46. 

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 !!2 lire-mapping" done to alternate areas such as ROOS does. 

This Bad Block table will only be used by FIXUP when re-con-
_________ s tructing the dis~ bitmap •. ______________ _ 

Note that there is a bug in DFMTR Rev. l.~~ when run on 

a 6~6l (192 ~~yte) 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. 1.~2 or can be 

"patched" in the Rev. l.~~ version. 
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Message 

Th7~"fO~milUon ~onrain~d In this uO\.:UI1lI!f1t lS proprt~tarv tol"klC:l Gent!r'l1 \ 'orpClr;u ion ;1I1IJ is co bt': Illllitcu lit Ji~rrtbutlon ,",olclv 
~~rel~a i~~~e~lrCf1lPIOV~e'i .for the Ilmtcl!d purp.')scs 'It trJUl1I11ol: :mu lHillmell.,IOI:!!. \~et{her the dt,)(,,'UIIICnr: nor lI1(orl11:HLon com:llllccJl 

eproOul;t!u an whOle or III p..1rt Wl[ltOU[ tlK' 1..'l(prCSfi prior WrHtcn lpprnV:'l1 by .lfl .1mhorueu OffiCial of I,(;C. 
---- ! 

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 ~~e5sage Meaning 

--DISK ERROR 
ST A TUS = ;(XXXXX 

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. 

--FATAL DISK ERROR 
ABORT' 
5T A TUS = ;(XXXXX 

The Disk Formatter h:lS 
encountered an 
unrecoverable error while 
attempting to read or write 
to a disk block. Possible 
hardware failure. 

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

Action: Retry. 

. --CAN'T FORMAT DISK 

--TOO MANY BAD DISK 
BLOCKS 

3.11 

xxxxxx the hardware device 
status num ber (octall. 
which is meaningful to your 
Data General represe:lIative 
as a diagnostic indicator. 

Acrion: Press the CONT 
switch on the front pane! 
and restart the Disk 
Formatter . 

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

Action: Format another disk. 

The Disk Formatter has 
found more than 20 bad 
blocks on this disk while 
performing surface anal~·sis. 
[t repeats the DISK UNIT 
NAME? query for this disk. 

rI won: Retry. [f the same 
message recurs during 3. 

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: 

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 bootstrap but will destroy 

the disk. 

b) install an Operating System that you specify into the 

area of the disk that was reserved by DFMTR when you 

answered "yn 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 

Qnit 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 characterJ a "AU" will delete a lineJ and a "AC 

"All will restart the INSTL program over again. Also the fol­

lowing "Page Zero ll physical locations are used by INSTL to 

store useful information: 

Location Meaning 

f1 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 ll 

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 MT0: 3} 

AOS INSTALLE~ PEV 02. 10 

DI SK UN I T NM1E ? DPD 10i} Refer to Table 3.1 
DEVI CE CODE ?l 

DISK BOO TSTR.~P INSTALED 
INSTALL A SYSTn ? ~ 
FROt'l MAG TAPE (11) OR DISKETTE <D) ? U 
SYSTB1 F~Ot-I ~r:A0 .. F'ILE fI ? II 

SY 5T8-1 IN STALL ED 

DONE! 

Figure 3.3 
Sample INSTL Dialogue on the Console 
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Message 

--DISK ERROR. 
STATUS = xxx xxx 

--DISK FORMAT 
REVISION NUMBER 
MISMATCH 

.. ---. 

Table 3,lb 

Installer Error Messages 
Any of the following messages may appe:u Of! (he sysrem 
console while you are running the installer. 

MeaniAg I Message Meaning 

The Installer has --MAG TAPE ERROR The Installer has 
encountered J magn~lIc 

tape block from", hich It 
cannot read or wme. It 
repeats the DISK LNIT 
NAME? query for this disk. 

encountered a disk block 
from which it cannot read or 
write. It repeats the DISK 
UNIT NAME? query for 
this disk. 

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 
Installer repeats the DIS K 
UNIT NAME? query. 

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. 

--FILE DOES NOT EXIST 

--READY MAG TAPE 
UNIT 0, STRIKE ANY 
KEY 

Acrion: 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 O. The Installer 
repeats the SYSTE~l FROM 
FILE? query. 

Acrion: Retry with correct 
tile number. 

You have typed Y after the 
INSTALL A SYSTE:>l·) 
query, but the magnetic tape 
drive is off line. 

Action:Turn the magnetic 
tape drive on line and ready 
it. Make sure a system t.:.pe 
is on unit O. Then strike any 
key on the system console. 

--SYSTEM DOES NOT FIT The system program tIle 
(file 4 on a system t:!pe. or 
system diskette *2) is too 
big for the area reserved for 
it by the Disk Formaner. 
This probably means that 
you loaded the wrong tlie. 
The Installer returns to the 
SYSTEM FROM FILE'? 
query. 

Acrron: Retry. If problem 
persists, contact your Data 
General representative . 
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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. ~he 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-section Page 

A. Installation Boot 3.17 
B. Normal Boot 

3.22 
To boot the disk (hard~..,are wise), you must: 

1. 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 "l~~~xx" in the console switches, where "XXII 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 dialo')"ue in sub-section 

A or B will transpire via the console on device code l~/ll. 

Your responses will be underlined in the respective figures. 

The above procedure will "boot" the operating system on disk 

drive unit *~. 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 not always be on unit #~. 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 Unitfr2. To co this the format that is put in the 

console switches is changed to: 

nln~~xx" 

where: "xx" is the device code (as before) 

"n" is the unit * of the disk with th~ Operating System 

installed. 
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In our case with the 0.5. on unit #2, we would put "12~~xx" 

in the switches. Note that the hardware program load will 

always load the bootstrap from Unit #.0. It is this bootstrap 

that checks for th~ unit number by reading the switches. 

Once the boot has been completed and all the questions 

--answered, the Operator CLI (OP CLI) be executing on the Master 

Console. This process is: 

a) SwaEEable - 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. 

-
! 
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A. Installation Boot 

Figure 3.4 illustrates a sample dialogue for an initial 

Boot on DPDl~ •. The_"installed ll 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 bootstrap has done its work, the loaded Operating 

__ System ~~ entered at the module IISINIT" and its code executed. 

SINIT will type out the AOS Revision message such as: 

"AOS REV ~1.~6" 

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 AOS Rev 1.~6 operating system will be: 

412:~~~4~6 

which will be in byte format, a "1" and a 116". Note that place 

within the specific AOS 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 questions are asked, a lot of disk and core ac­

tivity is involved. The u:PROC n and the II:PER II directories 

are deleted if they existed on the disk and then re-created. 

This is done with the II:PER" directory so that the proper peri­

pheral specifications for the Operating System being "booted" 

can be entered. 

The questions asked are: 

a) IIDATE?" - self-explanatory 

b) IITlME?" - self-explanatory 

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

"Y" whenever running the IIstarter ll operating system. 

The reason is that the disk type must be specified in 

the following question. 

d) IISpecify the Haster Logical Disk" - All the physical 

units that comprise the master logical disk must be 
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- -
AO S REV (() 1 ,(30 

DTE ? 5 15 77j 

TIME? 16 28~ 

OVERRIDE DEFAL~T SPECS? 1Jl 
SPECIFY THE ~lASTER LOGICAL DISK 
? DPD 10 J. 
?-1L 
GIL2 

SYSTEM PATHNAME ?~ 

9.1AP FILE DEFINITION? l... 
IN I T I AL LOAD ? II 
t.,'N ITNAME ? ~~TA0 * 

SINIT 

SHUT 

SINIT 

SINIT 

IN IT 

HLDUI 

SINIT 

SINIT 

SINIT 

CLIBT 

+ 141' 

+ 716' 

+742' 

<+ 1272' 

+ 1346'/1352- 1 

+ 1322' 

+ 1565' 

+ 2757' 

+ 3235' 

+ 447' 

AOS CLI 
) 

P.EV 00.37 15-~1AY-77 16:29:09 

Figure 3.4 
Sample Dialogue for an Initial Boot on DPD10 

AO S ? EV 0 1 • 00 

rATE? 5 15 77i 

TIME? 15 45;). 

OVER?IDE DEF-"mLT SPECS? .::J:. 
S?ECIF"! THE HASTER LOGICAL D1S1\ 
: D?D10~ 
?..L 
GIL2 

SYS;'EH PATHNA."1E ? l 
$T.JAP FILE DEFINITIO~J ?-L 
INITIAL LOAD?.1.. 

ADS CLI 
) 

REV 00.37 15-t-iAY-77 

Figure 3.5 

If "n" is answered, 

these questions are 

not asked. 

15:45:29 

Sample Dialogue for Subsp.ouent Boots on DPD10 
. ~ -' 
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specified. Figure 3.4 shows a master LD comprised of 

only "DPDI~". If it were comprised of DPF~ and DPFl, 

the question would be answered: 

? DPF~.~ 
? DPFI t 
?L 

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 AOS 

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

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

At this point, File l.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 (EIDmS) 

3) Peripheral Manager (PMGR) 

4) Disk Formatter (DFHTR) 

5) Installer (INSTL) 

6) Disk Fixer (FIXUP) 

7) Ghost program (GHOST) 

8) Debugger modules (DEBUG) 

9) Tape boot program (TBOOT) 

Also the directories ":UTIL", ":HELP", ":PROC n and ":PER" are 

created. Various entries dependirig on the Qperating.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). Th~ CLI types a 

message: 
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"AOS CLI REVl • .'l6 1.'l-JAN-78 .'l9:45:.'l1" 

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 

loaded from the magnetic tape. The CLI commands to do this 

are: 

}SUPER ON) 

*)LOAD/V/R @MTA.'l: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: 

__ u ____ • __ ._~} DIR : t 
*)LOAD/V/R 

-
@-MTA.'l·: ~n 1--- -_____ --~--~ ··.~=~-_~ _____ m __________ .. ___ • __ ._ 

• 

• 

• 
*) 

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.~l 

UPDATE • .'l2 

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.~6". The Update Notice will contain the infprmation and com-
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mands needed to continue 

from update to update, so 

Update Notice. 

building a system. 

the best procedure 
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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 AOS 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 

(DPE~) defined as the "Haster Logical Disk". In most configura­

tions, this will not be true, so the new "Master Logical Disk" 

must be specified to AOS. 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. Anyone 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 3.6 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, b~ing 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 though, 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 
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AO S REV 0 1 • 00 

mTE ? 5 15 77 t 
TH1E ? 17 9 * 
OVERRIDE .DEFAl~T S?ECS ? ~ 

SPECIFY THE r·iASTER LOGICAL DISK 

73:... 
GIL 1 

SYSTEt1 PATHNAME? :SYSGnJ:f.i.OS22H.Syj 

SYSTB-l SHUTDOT.JN 

AO S REV (3 1 • 00 

rATE? 5 15 77t 
TH1E 7 17 9J. 

DVERR I DE DEFAULT SF ECS ? II 
GIL 1 

ADS CL I 
) 

REV 01.00 15-MAY-77 

Figure 3.6 

17:139:12 

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 Head Disk, DKBxi or a section of 

the Master Logical Disk which is specified in disk blocks. The 

Swap File should never be made smaller than the default value 

of 2~~~ 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? !!.l. If 

"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·diskto-"l".·- 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-section 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. wnenever a file 

that already exists is found, a message: 

"Error 26 - File :xxx 

Delete Old Copy? .ll" 
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 liN" 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 Missing File on System Boot I 
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Figure 3.8 Re-load procedure 
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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 theAOS System Tape and File ~ 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 E£ Oper~ting System 

has been created. I would always recommend 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.ZOUTPUT.Tl1P" and check for error messages., A 

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

AOSGEN causes 2 MASMs and 1 BIND to be done in addition to other 

eLI 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" co.n 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 cre~te 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.~6 

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: 

) LOAD/V /R @MTA~: ~ t 
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 old specification (dialogue) file and use 

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

is executed, .the next messC!-ge on the console will be "SYSTEl1 

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

previous paragraphs should be done once the "build" 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 anyone question, Chapter 4, "How to 

Generate Your Tailored System", of the AOS Load and Generate 
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SE.~kCH [!SEARCH) :UITL 
SEAkCH 
XEJl ~ASM/\j=(?(}014.1RI'Ir,1.n1p,·!OOlt.IRMG?TrvIP}/HFM=20 (IRI"1Gl,IRMG2) 8. 
?U04.!:>PEC. HlP 
XEO RINO/N/d/h/~/MFM=~O/P=TLLU~T ?OOQ.S~r.TMP/C 

nElLTE. 1004.JKMGt.TMP.O\j,?004.IRM<.;2.TMP.OU,=TLLUST.SY 
R 01 A M tIL LI J ST. < P R S Y > 
REV ILLUS1.!:>Y 1.07 

RYE 

Figure 3.11 Sample "?,0',04.ZINPUT.TMP" File 

?004.1RMGl.1MP tXTlIR.Ld S7ERU 
STAbLE. SrtfE{) uEVLIR.Ld OUMPR LTd?LU DClLIR.Lb 
PANIC M~MAP SlNIT MLOUT CLTdT ?U n4.IRMG2.TMP 
SCALL CLTtN rLIb~.Lb) 

Figure 3.11 Sample "?~~4.SBC.TMB" File 
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User's Manual (~93-2l7) provides an indepth discussion about 

each question. 

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.l~ illustrates 

the sample "?~~4.ZINPUT.TMP" file. Note that it has CLI commands 

to set the SEARCH list, to assemble two modules, IRMGl and IRMG2 

using the parameters given in "?~~4.SPEC.TMP" (Figure 3.13), 

and will also BIND the operating system using the command line 

in the file "?~~4.SBC.TMP" (Figure 3.ll). After all of this 

is done, the AOSGEN internal temporary files are deleted, the 

system is renamed from a It.PR" to a ".SY" and the current re­

vision set. The "BYE" command terminates the eLI which returns 

control to AOSGEN which informs you on the console that the 

"SYSTEH BUILD IS COMPLETED", etc. Again note that the "? •• TMP" 

files will be deleted by FIXUP if not renamed. 

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

practice to type a "CR"_to a question 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 1st page of Figure 3.9, "Sample I\OS­

GEN Dialogue". 

The "Swap File" has a default size of 2J~~ blocks. It can 

be a number from l~~ to 7777~ (decimal) £!:. a "disk unit narne ll 

if an entire disk is allocated as the Swap Disk. Note that 

in the lattercase i ~ fast disk such as: the Fixed Head'Disk (6%65~ 

only) should be used. This Swap 'pile 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 illustration. If a swap disk is specified it cannot be 

a disk used as a Logical Disk and DFHTR 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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40S CLI R~V 01.07 ~1-JAN-7R 6:4R:15 
) SEI'IKCh l!SFAPCHj :IJTTL 
) St.I'lt<CH 
:PF:R,:UTIL,:,:UTTL 
) X E n ~ A S i-I / b = ( ? 0 0 4 • I :::> r.., G 1 • T ~1 P , ? ('! 0 Ll • t H M G 2 • T 1'1 P ) / j\; ~ fl.1 = 2 11 (I PM r, 1 , I P 1"1 r, 2) ~, 

~ ) ? u 0 4 • ::;, P E C • Hi P 
.TITL 

.TITL 

) XEQ gIN0/h/b/~lE/M~M=20/P=ILLUST?noa.~aC.TMD/C 
ILLUST.PP CREAT~n RY AOS ~TND~P q~v nl.O~ ON 1/31/7B AT ~:a9:4t 
SYM~OL UNDEFTNfD AT E~n OF pas~ UQLMP IN MUnUL~ LIc~.Lcl 

SyMbOL UNDEFINED AT €ND OF PASS 1 MCAC6 IN MODuL~ Llb3.Lb 
• • • • • • 
• • • • • • 

SyMt30L U ~I 0 E F I ,,, r:- 0 AT F:i\ir') n-.r PI'ISS 
<;yMtjOL U ~I () E F- I ,'oj E 0 AT E j'Jr) nF PASS 
SyMoOL U~ll.)EF T I~E0 AT ~I"n OF pOS~ 

Sy M8("1L U ~J 0 E f I I" E 0 AT E i'in f"JF pass 
I R~"'G 1 
.DPED 

• • • 
SYOVl 
synv;> 
synV3 

OOOU25 ~ORDS OF AeS0LUTE DATA 
Z ['oi A X: 0 0 0 3 b 1 
NMA},.: 0501Ll4 

• • • • • • 
1 ufo'lG P' MODULi: 
1 u F tj S v. I t\1 MonULt: 

I f) U ',1 F- P' ~IU[")lJlc. 

P\AjKFL PI "1UnULt: 

PARTITIO~ TYPE 
000004 ~ShP CO 

STAQT EN0 ;OF OVtPLAY AOEI'IS 

ARFA STAf.:T 
0000110 vO(;O(;O 

n004~7 u50143 ononu\ 

LFI\JGTH 
unll1(;0 

PARTITF'i\ 
nQOU04 

ttUF nV~KLAYS 

onO()tl 

RIN[) t:.RROR . 

• • 
Llb3.Lb 
LTD 3.1_ tj 
LIo3.Lo 
LIo".Ld 

) OELETt ?ooa.I~MG1.TMP.0t3,?ooa.rRMG2.TNP.OB,=ILLUST.SY 

) PE1''o'AME. lLLlIST. <PP SY> 
) PEV ILLUST.SY 1.07 
) 

) BYE 
AOS ClI TtQNTNATTNG 31-JAN-7 A 8:53:~O 

Figure 3.12 

Sample "?,0,04.Z0UTPUT.TMP" File 
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t:XT DPEOC 
EXT DPFO( 
~XT MTL'q)C 
ExT TTtuC 
t:XT TTOuC 
~XT TTTIDe 
EXT TTf")lDC 
EXT LPAOC 
tXT '_PR1DC 
EXT DCUDe 
EXT ~LMOC 

DCTAB 
DCT 33 OPE-DC 
nCT 27 OPFDC 
nCT 22 MTADC 
nCT 10 TTIDC 
nCT 11 TTuDe 
nCT C:;O TTIlUC 
!)CT S1 TTUIlJC 
nCT 17 LPADC 
OCT S7 LP610C 
DCT 64 OCUO( 
DeT SLM SLMDC 
DCEND: 
IJNTAR 
OISK 33 DPEac DP~O 0 DPE1 , OPF2 2 [jD~) 3 
DISK 27 DPFDC OPFO 0 uPFl 1 DPF2 2 DPF3 3 
TAPE 22 MTAUC MT40 ~TAI ~T62 NTA3 MT~4 MTAS MTA6 MTA7 
DCLP 57 LPRIDe LDbt 
SLIN SLM SLMOC SLN]6 16. Fnx OED CPC16 
SLIN SU"1 su .. mc SLN17 17. FI"\X OfD CQClb 
'JNEND: 
PETAR 
PEP 11 TTODC TTY CONn 
PER 10 TTIDe 
PEP 51 TTUI0C CRT2 cnNl 
PER Su TTIIDC 
PER 17 LPADC PLINE LDA 
PER A 4 0 CUD C Ll C S 1 '5. I"; I J X 
LI~ o. CPT3 CUN2",,24.*4on+~u., 
LI~ 1. CPT3 CON3",,24.*400tRO., 
LIN 2. CPT3 CUN4",,24.*400tAU., 
LIN 3. CRT3 CON5",,24.*400tRO.~ 
LIN 4. CPT3 CON6",,24.*UOOt PO., 
LIN 5. CRT3 CON7",,24.*40ntRO., 
PEEND: 
Sv~AP 4000. 
vLnu uPFO 
FREQ 10. 
ENACC 
• E "! l) 

Figure 3.13 

Sample "?~~4.!'!l~EC.'l'HPIl File 
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The algorithm for calculating a good swapfile/disk size is: 

SWAP = n * ({b*4)+1~) 

where: SWAP = # of 5l2-byte blocks needed 

n = maximum number of processes that will run concurrently 

_______ b = maximum number of lK/~byte pages of main memory that 

the largest process included in "n" will need (good 

figure is 4~) 

4 = factor changing lK byte memory pages to 256 word 

disk blocks 

l~ = 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: 

)TYFE/L=@LPA : SYSGEN: <operating-system-name> ~ 

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 
\ 

configurations. Some of our peripherals will only execute using 
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CLI 

--

AOSGEN 

CLI 

I 

f- - - - --, 

6 EJ 
Figure 3.14 Sample AOSGEN Process Tree 
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the "A" DCH Map on the MHPUl board. Since theis map only con­

tains 32 slots, only devices can be AOSGEN's whose total slot 
~ .. - . .. --

usage is less than or equal to 32. The slot usage for the de-

vices that can only use the A DCHMap is: 

Device 

CDC (333~) 

6.045 
MTA 

DCH LPT 

DCU-5,0 

i Slots Used (per controller) 

5 

5 

5 

2 

17 

For example, a CDC, a 6~45, a MTA, a DCU-5~, and a OCR LPT is 

an illegal AOSGEN configuration since 34 slots are used. Note 

that AOSGEN will ~ 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-5~ is the last 

device to be assigned map slots. This request for the DCU-5~ 

is done by the PMGR and when the DCU-5,0 does net fit, an error 
. __ ... __ ... _-_ .. _ .. _-....... _--_ .. _.... . .. -~ ... --.-. _._--_. __ ..• -----_._-----

{code 15 ).is r~.turned whi_ch_causes . the PMGR to Panic .12. 

While executing AOSGEN, a "AC .... A" at any point will cause 

the process-to abort and the eLI prompt will appear on the con­

sole. 
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******************************************************************************** 

T LL U~·I ~ P t:: elF 1 rAT 1 n f\j 

***********************************************************************~******** 

- - - - 0 E:. V 1 ( t:. - - - - - - - - - - - C n III T K n L L E R - - - - - -LJ F V T C F C (J 0 t. - - - - - - - C Ii A RAe r E k T S TIC S - - - - - - - - - -

DI~K U DPF 7,3 
DISK 1 f) ~J F 21 

MAGTAPE 0 MIA 22 

w CUN~OLf 0 TTT 1 0 STAiliDARlJ 6040 
A TTO 1 1 0 

CCJN.SOLF 1 T TTl 50 SfANf)AP() 6012 
T10l 51 

LINt: PRIN1E"k 0 UJ/\ 11 S T Af~nAR() 
LlNt. pRINlfK 1 LPRl Sl DATA CHANNEL PRINTER 

Figure 3.15 Sample II Dialogue" File Output 
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w 
~ .... 

* * * * * * * * * * * "I< * * * * * 11 * * * * A g Y 1\1 C H K 0 N 0 U S ruM ~i II N TeA 1 I UN S S Y S T t M * * * * * * * * * * * * * * '" * * * * * * * 

!)ell/50: YtS 

LINtS: U 1 2 3 4 5 

DEVICE I YPF: 605, 
WOK[) 0: STANI)Ak[) 
~'jOK[) 1: STANOI\R[) 
wOHD ?: 24 LIN~S/PAG£, RO CHARS/LINE 

LINE INIT: STANuARI) 

********************* SYNCHRONOUS COMMlJNTCATJUNS SYSTEM ************************ 

LINtS: 16 17 

DUPLEX: FI)X ' 
S Vi T r C H: [) t. [) 

CHC TYPt: CRC16 

~*************************** SYSTEM PARAMETERS ********************************* 

s ~ A P F I Lt.. () R S V~ A POI S K , J N T T N A ;"1 F: 4 0 0 0 

~~ A S r F R LOG I CAL D T S K 1I NIT N A IV1 F ( S ): [) P F 0 

qtAL-TTrIE CLOCK FRF\,lIJtNCY: 10 

FNftdLtn ACCtSS CONT~nL. 

Figure 3.15 (cont.) Sample "Dialogue" File Output 
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VI. Disk Fixer (FlXUP) 

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) a System Panic (FATAL AOS ERROR) 

2) a System Hang or Deadlock 

3) a Fatal Hardware Error 

4) an Abnormal System Shutdown 

5) when submitting an STR. 

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

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 cannot re­

solve, it may delete the whole file, a portion of the 

file, or possibly a Directory. Critical files should 
-- _._. __ ._--- .. _--.-_.- .. _-------_ .... -------- ._--_ .. _-. ---- .----_._"- .... - ._. 

b~ __ :ba~~~C! __ uP'~ ___ 0:t:l __ a __ :regu_lCl:J:: bas is. 

2) If FIXUP is run, as \<lill be discussed later, and any 

error messages result, it should be 

until no error messages are typed. 

that any problem areas on the disk 

corrected. 

run again, etc, 

This will guarantee 

have been totally 

Table 3.3 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 DPE~ 

with Verbosity 1 and with output to the line printer (LPA). 

The questions asked by FIXUP -are: 

1) "Disk Unit Name?" - This is the name that AOS refers 

to the disk. Table 3.1 contains the various disk names 

vs hardware types. 

2) "Device Code" - If this is the same device code as shown 

in Table 3.1 for the "Disk Unit Name", a nCR" can be 

typed. Otherwise, enter the device code. 
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ERROR 
ERQOR 
E~qOR 

ERROk 
ERROR 
ERROR 
ERROR 
ERRC'R 
eRROR 
ERROR 
EFH~OR 

ERROR 
F:q~OR 

ERROR 
ERROR 
ERROR 
ERROR 
E:RROR 
ERROR 
E~ROR 

ERROR 
ERROR 
ERROR 
ER~OR 
ERQQP 
ERROR 

FROM MT0:~ 

AOS DISK FIXER., REV 31.00 

SPECIFY EACH DISK UNIT I~J THE LOGICAL DISK 

DISK UNIT' NA."1E? DPE0 1} Refer to Table 3.1 
DEVICE CODE?~ 

VERBOSITY (0 - 2)? il· 
:rnRO~ LOG FILE? LPA.}. 
SHOULD I RE..°ORT CLOSING FILES? rt( (usally "Nfl) 
f1AY I FIX IT?..Y..L 

DONE! 

Figure 3.23 
Sample responses for the FIXUP Utility on 

DPE0 with Verbosity 1 Output to LPA 

IN OIRECTORY -- FILE IS O?Et-· CFILE PtR) 
IN OlRF.CTORY FILE IS OPE~j (FIL:: PROC) 
IN f)IRECTr}~V .. - FILE IS OPHl (FILE S'HP • .s~AP) 
HI O!RF.;CTORY FILE IS opel (FILE GHOSi.Gl) 
IN {'lI~ECTiJPY :PF.;R -- TQ~NSI(NT F'IL~ (!:"IlE CO~J$QLE) 

IN DIRECTOQY :PE:? .... TR,ANSIE\lT fILE (FILE DPE~) 

IN OIRECTOQV 'P;:'I:I •. l_ . TRA"iSIEt-iT Frl~ (FILE ClPf.l) 
IN OI~ECTORY :PER -- Tt:;IA~SIE:NT FILF. (FILe DPE2) 
IN nIPr::CTO~Y :PER -- TRANS!;;:~IT FIL;:' (FII..e: IJPE:3) 
IN DIRECTORY :Pf.o 

_ .. 
TPHISIF.NT F"iLI:' (F'IL?: QPD1'!') 

Fi DlqECiO'H :PER -- Tt~ANSIE"IT f!LE (FTL~ r)Pf"I1U 

I ~i DI~ECT:,)~v =p~p -. T~A~jSTE,'lT FTLE (FILE ilP!)l?) 
p~ DP~t:CTO~Y :PE~ r::t.\lSIENT FTLr: C F I l.. E OPOP1 
I t~ I)T~ECTO~V :PF:H -.. Tq:'NSIENT FILE: (f I 1_ E DPf)14) 
Hi DIRF.:CTO~Y :PER -- TRANSI~NT F'tl_t (FILE r')P015) 
IN DIRf;:CTORV :PER -- TRANSIENT FILE (FILE r;pn16) 
p~ O'(RE:CTORY :PE~ -- .TRAI>.'SIENT FILE (F!L~ I')Pt)l7) 
IN OI~Er:Tn~y :PEP. TPAt-lSIENT FILE (FILE [lPFVl) 

Ii'! DIioiECTORV :PE~ -- TR4NSIENT FtL~ (FILE DPF'l) 
IN D!O(t:CTO~Y :PEI) --' TO.A"IStEt-..rT F!LE Cr:ILE OPF,-~ 

IN r)!Rr:CTORY :PEc;. TPANSI::p.JT F1L;;: (FIL;:: tlPF3) 
IN OI~~CTOqV :PER -- TR HIS t niT FILE (FILr: ;.4TA'I1) 

IN DIRECTORV :oEP -- T q .A ~l S r ;;: ~J T ~!LE (fILE ;"IT.A 11 
p! DIRECTOqv :Pf-R -.. TPANSIEt-iT FILE (FTLf. MTA2) 
I"l DI~ECTOQV :PER -- T~A~SIr:"JT FTI~~ (FILE -..rA3) 
IN DIPECiORY :PER -- TR A NS I E '.IT FILE (FILE ~ T ~ 4) 

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

information that you wish to know about errors that are 

-- found. The codes mean: 

, No report 

1 Brief report - Refer to Figure 3.24 

2 - Detailed report - Refer to Figure 3.26 

This should ,always be run with Verbosity = 2. 

4) "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) CON~ (if hard copy) 

b) LPA, LPAI 

c) LPB, LPBl 

5) _ "Should I Report Closing Files?" - My anSvlerto this 

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. 

6) "May I Fix It" - If the answer is llyn, 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 nyn is answered to the question "May I Fix It?", FIXUP 
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FROi'l MT0: 2.l. 

AO S DIS K F I X E.:-C:... R E: IJ 0 1 0 0 

SPECl FY EACH Dr SK UN I T 1:"1 THE LOG I CAL Dr SK 

DI SK UN I T NAt1E? DP!) 1 'J~ 
DEVICE CODE? ~ 

VERBOSITY <0 - 2)? ~ 
ERROR LOG FILE? LPA~ 

} Refer to Table 3.1 

SHOULD I REPORT CLOSING fILE? ~ (Usually "N") 
r."AY I FIX IT? ~ 

CONE! 

Figure 3.25 
Sample Responses for" the FIXUP Utility on DPD10 

with Verbosity 2 Output to LPA 

ERROR I~ OIRECT~qy : .- FILE IS CP~~ (FILE PER) 
FILE ADDRESS = 7, I~DEX LEVEL = 1, 0EVICE GC~10 
LOGICAL ADD~ESS = 6, PHYSICAL ~~OP.ESS : 714 

ERROR IN OIPECTORY -- FILE IS CPE~ (FILE ?ROCl 
FILE ADDRESS = 7, !~OEX LEvEL ~ 1. nEvICE DPD1~ 
LOGICAL ADOqEsS :: 6, PHYSICAL AOOO€SS :: 714 

ERRO~ IN DIRECTORY -- FILE IS OPEN (FILE S~AP.SWAP' 
FIL~ ADDRESS ~ 7, I~CEX LEVEL = 1, rEv ICE ~pn\~ 
LOGICAL ADORES~ :: 0, PhYStCAL ADOPESS = 714 

ERROR IN OIR~CTQ~V -- FIL~ IS 0PEN (~ILE GHO~T.OL) 
FILE ~OORESS : 7, IN~EX LEvFL :: 1, rEvICE OP~10 
LCGIC4l A;)fJ~ESS:: 0, PHYSICAL 4!"'IJPES5 :: 7t4 

ERROR IN O!RECT0QY :P~~ -- T~A~SIENT FILE (FILE CONSOLE) 
FILE Anop~sS :: 7, INDEX ~EVEL :: 1, "€VICE DPO\~ 
LOGICAL ADDRESS = 12, PHYSICAL AonRES$ :: 720 

EPROR IN OIR~CTOqy :PEP -- TRANSIENT FILE (FILE ~PO~] 
FILE AonRESS :: 7, IN8Ex LEv~L :: 1, ~EvICE DP01~ 
LnGICAL ~rQRESS :: 1?, PrlYSIC~L ~Dn~FSS :: 72~ 

EQROP IN OIRECTO~Y :PEP -- TRANSIENT FIL~ (FIL~ nPD1] 
FILE ADORES! = 7, INDEx LEV~L = 1, O~VIC~ DPD10 
LOGIClL AOO~E~S = 12, PHYSICAL AO~~ES5 = 720 

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) deletes all but the 1st use of the blocks 

b) if 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) ~1ag 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. 

Figure 6.14.1 illustrates the disk structure for a two phy­

sical unit LDU. The logical 'disk block addresses on DPD1~ be­

gin with block 7~6 physical which is block ~ logical. Note in 

Figure 3.26, that the difference behleen the "Physical Address" 

and the "Logical Address" is 7~6. 
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Message 

CAN'T DELETE ROOT 
DIRECTORY 

DIRECTOR Y BLOCK TOO 
HIGHTO BE 
ADDRESSED 

DIRECTOR Y WITH 
ELEMENT SIZE NOT= 
TO 1 

DIRECTORIES NESTED 
TOO DEEPLY 

DISK ERROR READING 
DIRECTOR Y BLOCK 

FATAL DISK ERROR 

Table 3.3 

FIXUP Console .V\essages 
The following error messages can result from funning 
the FIXUP dia"nostic utility. The majority appt!ar only 
if you typed t) or 2) in response to VERBOSITY? 
during the FIXUP dialog. If you typed Y in response to 
MA Y I FIX IT? FIXUP displays :l message and tries to 
correct the error. The remainder Jre :lbort mt!ssages. 
These can appear at any time, regardless of your 
responses. 

NOTE: FIXUP error messages are intended to provide 
diagnostic information to Data Go!neral personnel. 
They are not intended for user correction of disk 
errors. 

Description 

This is an abort message. 
Reload FIXUP and run it 
from the beginning. if 
trouble persists, call your 
Data General 
representati ve. 

Directory format error. 
Directory iniormation may 
be deleted if you typed Y in 
response to the MA Y I FIX 
IT? query in the FIXUP 
dialog. 

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

ThiS is an aborr message. No 
FIXUP action IS possible. 
Restructure [0 reduce 
directory nesting levels. 

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

ThiS is an aborr message. No 
FIXUP action is possible. 
Reload FIXUP lnd iun it 
again from the beginning. If 
trouble persists . .:all ~'our 
Data General 
representati ve. 

Message 

FILE IS OPEN 

INCORRECT FOR~IA T 
FOR DEVICE 
INFORMATION BLOCK 

INCORRECT FOR:-VIAT 
FOR DIRECTOR Y BLOCK 

INCORRECT LENGTH 
FOR FIB 

INSUFFICIENT ~IEMORY 
FOR BIT MAPS 

INVALID FAC POINTER 
IN FIB 

. 3.65 

Description 

This iniormational message 
appears only if you t:/pe Y 
in response to the SHOL'LD 
I REPORT CLOSI0G 
FILES: query during 
FIXUP dialog. This message 
appears for every tile that 
was open at sy.stem 
shutdown. 

FIXUP closes the tile only if 
you typed Y in response to 
the MA Y I FIX IT? query in 
the FIXUP dialog. 

ThiS is an abo,r message. 
Directory format error. No 
FIXLiP action IS possible. 
Call your Data General 
representative. 

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

Directory format error. 
Directory information may 
be deleted if you typed Y in 
response to the MA Y I FIX 
IT? query in the FIX UP 
dialog. 

FIXe? does not have 
enough memory to build 
new bit maps. AcqUire 
more. 

Directory iormat error. 
Directory information may 
be deleted if you typed Y in 
response to the MA Y I FIX 
IT? query in the FIXUP 
dialog . 
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Message 

INV AUD FIB POINTER 
FOR FAC 

INV ALlD FlB POINTER 
FOR FLB 

INVALID FIB POINTER 
FOR FNB 

lNV ALiD FIB PO!NTER 
FOR LINK 

INVALID INDEX DEPTH 
SPECIFIED IN FIB 

INV ALiD FIRST 
LOGICAL ADDRESS 

INVALID FNB CHAIN 
FOR FlB 

Table 3.3 

FIXUP Console I\~essages (Continued) 

Description 

Directory format error. 
Directory iniormation may 
be deleted If you typed Y In 
response to the ,\1 A Y [ FIX 
IT? query in the FIXUP 
dialog. 

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

Directory format error. 
Directory inform:.lllon may 
be deleted if you typed Y in 
response to the .\\.-\ Y I FIX 
IT' query in the FlXL:P 
dialog. 

Directory format error. 
Directory inform:ltion may 
be deleted if you typed Y lI1 

response to the MA Y I FIX 
IT? query in the FIXUP 
dialog. 

Directory formal error. 
Directory information may 
be deleted if you typed Yin 
response to the MA Y I FIX 
IT? query in the FIXUP 
dialog. 

Directory format error. 
Directory information may 
be altered if you typed Y in 
response to the MA Y I FIX 
IT? query in the FIX UP 
dialog. 

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

Message 

[NV AUD POINTER [1'1 
INDEX BLOCK 

MUL TIPL Y -ALLOCA TED 
FILE ELEMENT 

MUL TIPL Y -ALLOCATED 
INDEX BLOCK 

NON-CONTIGUOUS FILE 
WITH DOUBLE 
PRECISION ELE~!ENT 
SIZE 

TRANSIENT FILE 

3.66 

Description 

File error. File iniorm:llIon 
may be deleted If you tVDed 
Y in response! to the \,1.-\ Y I 
FIX IT? query in the FIX U P 
dialog. 

File error. File information 
may be deleted If you typed 
Y in response to the \,1 A Y I 
FIX IT? query in the FIXUP 
dialog. 

File error. File information 
may be deleted if you typed 
Y in response to the ,,1.-\ Y I 
FIX IT') query in the FIXUP 
dialog. 

Directory format error. 
Directory information may 
be deleted If you typd Yin 
response to the ,,1A Y I FIX 
IT? query in the FIX LP 
dialog. 

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

FIXUP closes and dektes 
the file only if you typed Y 
in response to the ,,1 A Y I 
FIX IT? query in the FIXLiP 
dialog. 
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IV 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,(2), "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 "JMP~", 

or a "tight code loop". We can use the writeup in Section 4, III, 

(D, "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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I. Introduction 

SECTION 4 

SYSTEM HANGS 

, 
" ~v 

-1) Vi 

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) The problem only applies to a single console. Specific causes 

would be: 

1) The console is in Page Mode, the screen has been filled 

up, and the system is waiting for a ""Q" to continue. 

2) A "~S" was accidentally typed on the console and the sys­

tem is presently waiting on a "I\Q" to continue. 

3} The process executing on the console has done a "JMP~", 

"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". 

b) 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 bya resource deadlock or 

the non-responce of the 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 If -time with a 

"b)l" 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 

, 4-1 
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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 "JMP~" or a 

"JMP." due to either a s6ftltJare or hardware failure. 

3) The EXEC Utility has "crashed" doing a "JMP.0", "JHP.", 

or has trapped out cau~ing all the EXEC terminals to 

cease responding. 

4) The code within the DCU5~ has "bombed" or the DCU5,0' hard­

ware has stopped, causing all consoles running off of 

the DCU5~ 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 be observed. 

Figure 4.1 illustrates a block diagram of the troubleshooting 

procedure that will be outlined in this section. The block dia­

gram attempts to isolate the problem to a section of the system 

so 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 follo\,led 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 to be taken, additional 

sections are provided which discuss areas to examine in order 

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

Number 

II 

III 

IV 

Description 

AOS Core Dump Analyzer 

Core Dump Analysis 

Break File Analysis 

4-2 

Page 

4-17 
4-39 
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Figure 4.1 

Troubleshooting Functional Block Diagram 

Is the computer and 

disks operational? 

~ 
Is the master con-
sole operational? 

~ 
Is the EXEC re-
sponding? 

.!, 
Does an individual 

console have a 

problem? 
... .. 

f+AN~ 

,])fACQ: Aerl> 
D (>f4.C J ACt 
])fAC, : AC ~ 

7)pflt.C 3: p~3 
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WHA T IS BEING 
CHECKED FOR 

1. Computer \I Running"? 

2. Will it handle interrupts? 

3. Is the Disk Drive (S)opera­
tional? 

F.",/.'''HA 

Figure 4.2 Trouble shooting flow 

CHECK COMPUTER 
CONSOLE FOR 
ROM ADDRESS 

NO 

CHECK COMPUTER 
CONSOLE FOR 
ION 

YES 

CHECK WHETHER 
THERE IS A\\FAUL Til 
OR"CHECK"L1GHT 
ON ANY OF THE 
DISK DRIVES 

YES 

NO 

YES 

COMPUTER IS 
HALTED 

COMPUTER WILL 
NOT RESPOND TO 
CONSOLE INTER­
RupTs 

r - - -NOTE - - ---, 
I This should be observed now 

since doing additional oper- I 
I ations may cause a Panic which I 
Lw~\\~r"th:..!:~ __ .-J 

ATTEMPT TO 
CLEAR FAULT OR 
DETERMINE REASON 

4-4 

TAKE CORE DUMP 
USING PROCEDURES 
ON PAGE 6-5 OF 
SECTION 6. 

T 
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4 Will AOS respond to a 
master console echo tes t 1 

TYPE "I\C I\C" 
ON THE MASTER 

CONSOLE 

INTERRUPTS ARE 
>-'N_O::..-__ ........., ... I NOT BEING HANDLED I---... f;;\ 

OR DEVICE IS V 

5. Are we in the CLI) 
TYPE A "NEW LINE" 
OR"CR" 

CHECK THE MASTER 
CONSOLE FOR 
A \I)" OR" oj" 

NO 

ON THE COMPUTER CONSOLE. 
PRESS "STOP/CONTINUE" A 
FEW TIMES AND RECORD THE 
ADDRESSES TO INCLUDE WITH 
THE CORE DUMP. DO NOT PRESS 

"RESET"OR )~.INST STEp". 
THESE ADDRESSES WILL GIVE 
AN IDEA OF WHERE WE WERE 
LOOPING 

4-5 

"MASKED"OUT '1-1/ 

COMPUTER MA Y BE 
EXECUTING A JOB; 
MUST STOP JOB 
FIRST 
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6. Is the Op CLI operationaP 

7. Is the EXEC operational? 

8. A single console problem? 

FS·IK)IIHC 

TYPE THE "DIR;" 
CLI COMMAND 

~N~O----l~'0 

'1-/2. 

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

properly. 

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

NO t::'\ '>-----:------"(!J 
EXEC or DCU-50/ ALM 
appears to have a 
problem. 

YES 

DETERMINE IF MORE 
THAN ONE EXEC 
CONSOLE IS HAVING 
A PROBLEM 

(See Note 1) 

o '1-10 

4-6 
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NOTES 
1. The problem may only Occur 

after a user logs off,i.e.:he 
runs fine until log off, 
then he ~ log back on. 
A symptom of this is only 
the "AOS ClI TERMINATING .. ." 
message on log off-no other 
text messages appear 



... 

! Int..'tlUOrln,l[lt)Il~IlI1[.!llll'U\l1lIH"'\.orJ\".UIIIt.-!l~ 1~!Jl"t"L~l"" "_""~"""""_., "~"~I"~ ~ .... 

j ~n !l:Ua,I:r.,·"Ct'.11 .. ,'Inl'hl\t""'. !llf tilt' illll\('.'d pllrl''II'''r.' , 1!'rJIIII:I": l(lll :111\llf 'r.UII' ", """11"f, 'hr.' ~lt __ IIl\\I'I,r 'hIt' \111'_.nllltlr.H~ ,:-'llIH,ltllt.'t1J 

~t.'111 I"; (0 he r~p::()dU\'·L'J III whok or In pan without tire L',"(pn;"s~ pr~~~~~~~tlon/L'u~~i! ~)t j (,\ • i 

CHECK TO SEE IF 
THERE ARE ANY 
EXEC CONSOLES 
THAT ARE NOT 
ATTACHED TO AN 
ALM LINE SUCH AS 
CON1 ON DEVICE 
CODE 50/51 

TYPE A "NEW LINE" 
OR "CR" 

1 EXEC may have a problem 

2. ALM DCU-50 may not be 
responding. 

CHECK FOR ANY CON­
SOLES ATTACHED 

>-N:..:..O""----__ .j TO ALM WHICH ARE 

NO 

NOT"ENABLED"IN 
UP MACRO 

Y 

TRY TO "LOG ON" 
THE CONSOLE 

YES ~ 
~V 

4-8 

o Assume EXEC faded. 

~-/~ 

CHECK THE CON­
SOLE FOR A \I)" 
OR"')" 

">--N_O_-..0 EXEC problem 

TYPE THE"BYE V' 
ClI COMMAND 
TO" LOG OFF" 

Try to log back on 
to check EXEC. 

THE PROBLEM IS 
THE DCU-50! ALM 
HARDWARE 

Y-IS 
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F"S·fI//IJ 

DETERMINE THE 
CONSOLE #OF 
THE CONSOLE 

ON THE MASTER 
CONSOLE TYPE: 
"PRo.c/DEFiIGC = 
@lCGNnCLlI" 
WHERE n IS THE 
CGNSGLE NUMBER 

IF NO ERRGR 
MESSAGE WAS 
RETURNED, CHECK 
TO. SEE WHETHER 
THE CLI MESSAGE: 
"AOS CLI REV 1.06 ... /1 

WAS TYPED GUT 

NO 

THE PRGBLEM 
APPEARS TO. BE 
WITH THE DCU-5Ql/ 
ALM HARDWARE . 

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

YES 0 EXEC has died. The 
>--~ J ALM line appears to 

be working o.k. 
If-IS" 

NGTE: make sure the ALM 
chassis power switch 
(Local/Remote) was not 
turned off - middle 
switch position. 
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TYPE "AC I\E" AND 
\lAC AEo WAIT 
A FEW MINUTES 

CHECK THIS 
CONSOLE FOR A 
")" OR "0)" 

YES 

TYPE THt "BYE ~" 
ClI COMMAND 
TO "LOG OFF" 

------------" 

Appears to be an 
EXEC problem 

-- ---- ---- - ---

o 
FS·fI//:: '1-7 

Try to log on to 
check EXEC. 

4-9 



-------------"- --, --,,-_._-, .. ---------<.- ----.---- ,---_._---_._-- -~.~~--- --,-"-.---.~--- ... __ ._----, 
1'1,: 1Il11)t-lll.Lntlll ,·.lII(,I\1\('d \II lill, 111\.lItll' :l( I, ;)f'lj1rll'f In' "I' ! ';\t,1 ,',",1'.': II \ -"r','oI'r Hl!'ll I'ld I' 1<1 ~", 1IIIIIr,'.j It! '\1',1 r 11111(\(111 ~oh'!v I 

to r);l[~\ 1..;t!l1er,11 ,.'lllplovt:t: .. tnr rile llllll(t; I puq)l)·,t' .... "f irlilltlh.:. Ind 1\l.llIIh'll.IlIl'I.'. \ •• 'ltllIT rIll.' ,llll'llIlIl'1\{ IHlt' 1111()r~II,1!lnll .. onr.ll11l-'dl 
lIerem hi {Ij :'e rL'prndlh"-<..'U lit whole nr III (HI"! WlttlOtH {i\l: .... ""pn .. ·~ .... prtor Wr\t(L'rl Inpl"Ov'llllV III ,lu{llflrLl.C't.il)ff1(I.llllf 1'1(;('. I 

GO TO THE CON­
SOLE WITH THE 
PROBLEM 

9. Will the console echo) TYPE"I\C "C" ON 
THE CONSOLE 

10. Is the console m CLi? 

11. Is the console CLI 
operationa I) 

CHECK THE 
CONSOLE FOR 
A ")" OR "<)" 

0~--"" ,. 
TYPE THE "DIR ~" 
CLI COMMAND 
AND OR LOG ON 
IF NECESSARY 

--- --- --- -- - --
WHAT IS THE 
PROBLEM OR 
FINISHED 

4-l0 

INDIVIDUAL EXEC CONSOLE 
HAS A PROBLEM 

NO ~ .>-----0 
1./-11 

NO {;\ 
~-~ 

'1-12 

NO {;\ :>-----0 
'1-12. 

At thiS pomt. the problem 
has either: 

Been corrected by one 
of the prevIous procedures 

2. Not been seen before 
and you should call me 
at N.T S for additional 
assistance. 
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CHECK WHETHER 
THE TERMINAL HAD 
ACCIDENTLY BEEN 
PUT IN"LOCAL" MODE 

YES RESET TO "ON-LINE" 

CONSOLE DOES NOT ECHO. 
MA Y BE HUNG IN PAGE MODE 

>--_., MODE I---'-I~I 

RETURN TO 
WHERE YOU WERE 
IN FLOW 

NO 

TYPE"I\S I\Q" ON 
THE FAILING 
CONSOLE 

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

CONSOLE IS EITHER 
IN "PAGE MODE"OR 
"I\S"OR \lI\Otl HAD 

YES 
">---"1 ACCIDENTL Y TYPED. 

USE\lI\Q's", AS 
NECESSARY, UNTIL 
OUTPUT IS FINISHED. 

YES r:::'\ 
>-------_~ Take a core dump for analysis. 

'1-~ 

o Take a core dump for analysIs. 

Lf-S 

4-11 



I rh~.ln(nrmaC10n L'r,nc~llnt'J in tlu" ·jOCUI11f-.'Il{ t· .• prnprldltV rr,ll:u;J l;t·llL'r:11l".Jrpnru·um un..! t.~'n JR,' 1lIllltl.'d Ul ,jl,lnhlH1PIl .. "leI", 

j luil;lta (~t.·I1f .. ·r·ll ,_'mpll)\.t:t'<'; (I)r tilt.,' !illll['_'U 1'1..11"1,., ........ ,1 f: 11I11Ih! Ilhl .ILlln{L'I1.I!I-:':. '.l'H!u:l II1\..' '~OL1illlt'lI[ ,\I,r .1I11.nll-trIOU ,:our,lll1l'd 

herein lS to ~ reornw\,'co in whole nr 111 part Wltth.lt [ilt.' l::<pTC";' I,rior WrtU~'I" .IPIHov.11 11 ..... lIt ntrllnrllCU ,)tftl..' 1.1 I or 1)(;(:, 

TYPE "I\C I\E" 
AND "I\C I\E" 
WAIT A FEW 

= 
MINUTES 

CHECK THIS 
CONSOLE FOR A 
")" OR "")" 

EXECUTE PEO ON 
ONE OF THE OPERA­
TIONAL TERMINALS 

o 
&1-13 

CONSOLE MA Y BE 

1 ACTIVE DOING A JOB 
2. "BLOCK'O" 
3 NON-RESPONSIVE BECAUSE 

A HIGH PRIORITY JOB 
IS LOCKING IT OUT 

NOTE: 
"I\Ci\E" will terminate the console's 

current process and create a "Break File". 
This can be useful if the process had "hung". 

4-10 

~~0 Y-s 
Take a core dump 
for analysis. 

HIGH PRIORITY 
RESIDENT JOB 
MA Y BE LOCKING 
UP THE SYSTEM 
OR HUNG AT 
INTERRUPT LEVEL 

ON ANOTI:!ER CON-
YES SOLE WITH 

>--------.j "SUPER ON" TYPE 
WITH THE PROPER 
PIO: "UNBLOCK PIO j" 

4-12 
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FS·II(}//ItG 

ON ANOTHER 
CONSOLE WITH 
\\SUPER ON" TYPE 
WITH THE PROPER 
PID: "TERM·S PID V' 

~ 
WAIT A FEW 
MINUTES 

~ 

NO 

USING PED WITH A 
SPLIT SCREEN 

. (IF NECESSARY) 
DETERMINE THE NUM­
SER OF PROCESSES 
IN THE SYSTEM 

YES {;;\ 
r~--""0 Try again. 

q-,2. 

>"Y...;;E;.;;S~-... 0 Take a core dump for analysis. 

L/-S 

May be a problem with the EXEC. 

4-13 
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I ro ililt.1 l~t.·llI . .:r:ll C'IHpt(Wl.·':·~ f,)r (lie tlllllevd pUt pn·;~", 'f 1!":1\1I11h.:. Illd llLIIIl(('II.\tn . ',,'j,[!WI tilt' j'1\ !!I!\t'llr ,II" lilt(lr"j·!{p)1\ ,:OIH.llncd) 

hen!ln 1:-' to tk" r".·pTolilh:eu U1 whol...: l)f HI \'\lrf wl[hnur thl..' ',·'<rrl..·~~ prior wrur, II IPjll'JV,~~~~:~~~_lfIC\'ll'JI 11(;(', : 

ON THE ECLIPSE 
CONSOLE 
1 PUT 01N THE 

SWITCHES 
2. PUT THE ROTARY 

SWITCH IN 
"MONITOR" 

OBSERVE THE 
ADDRESS IN THE 
"DATA" LIGHTS FOR 
A COUPLE MINUTES 

ON THE ECLIPSE 
CONSOLE: 

1. PUT 332 
(lNTL V) IN THE 
SWITCHES 
2. LEAVE THE 
ROTARY SWITCH 
IN "MONITOR" 

3. PRESS "EX­
AMINE''rO DO A 
RUNNING EXAMINE 

OBSERVE THE 
ADDRESS IN 
THE "DATA" 
LIGHTS 

SUSPECT SOME 
HIGH PRIORITY 
RESIDENT PROCESS 
IS LOCKING UP 
SYSTEM. FIND 
OUT WHICH ONE 
AND TERM INA TE IT 

YES 

NO 

HIGH PRIORITY RESIOEN T JOB 
MAY BE LOCKING UP THE 3YSTEM 

2. SYSTEM HUNG AT INTERRUPT 
LEVEL 

SYSTEM APPEARS 
TO BE" LOOPING" 
IN THE SCHED­
ULER 

l-----.. fs'\ Take a core dump 
V for analysis. 

,-/-s 

SYSTEM APPEARS 
TO BE HUNG AT 
INTERRUPT LEVEL 

NOTE. 
1. The system BIAS factor could 

cause too many" core bound" 
processes to reside H1 core. 
therefore degrading system 
performance. 

2. INTLV for AOS system between 
Rev's 1.0Vl and at least 1.06 
is address 332. 

4-14 

B 
Take a core dump 
for analysis. 
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RUN PED ON 
THE MASTER 
CONSOLE 

EXEC HAS A PROBLEM 

EXEC PROBABLY 
"TRAPPED" AND 
CREA TED BREAK 
FILE 

AT THE MASTER 
CONSOLE TYPE 
"CHECKTERMS" 
AND RECORD THE 
MESSAGE. (Note 2) 

1--.... 0 

AT THE MASTER 
CONSOLE TYPE 
"UNBLOCK OP:EXEci 

NO 

YES 

EXEC IS NOT 
BEING "RESCHED­
ULED" 

EXEC WAS ACCI­
DENTL Y "BLOCK'D" 
CONTINUE SYSTEM 
USAGE 

EXEC IS HUNG 
YES IN A TIGHT 

LOOP OR DOING 
A "JMP." 

I~----------------------------------------------------------~ 

HAVE ALL USERS 
"LOG OFF" 
(IF POSSIBLE) 

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

(0 
,'<;.INIHH/ 1.(-/6 
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NOTE 2 
Submit the "Break File" of the 
EXEC for further analysis. 
Section 5.2 discusses"Break File" 
names. 
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F'S·I){)I/IiJ 

ALSO TYPE 
"TERM'B OP:EXEC j" 
TO TERMINATE 
THE EXEC (Note 2) 

WAIT A COUPLE 
MINUTES THEN 
RUN PED AGAIN 

YES 

RESTART THE 
EXEC VIA THE 
UP MACRO 

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

Take a core 
dump for 
analysis 

NO ~ 
-r---~ 

4-S 
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NOTE 2 
Submit the "Break File" of the 
EXEC for further analysis. 
Section 5.2 discusses "Break File" 
names. 
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II. AOS Core Dump Analvzer - .. 
Having to scan each queue and then check the Status word or 

Flag words of each Process Table or Control Block can get to be 

very time consuming, to say the least. Systemo Programming has 

developed an nAOS Dump Analyzer" w'hich will output certain sys­

tem status information, scan all the queues and then output in­

formation about each Control Block or Process Table on the queue. 

Figure 4.11 shows the procedure for inVOking the analyzer. The 

eLI generic list file, "LIST", must be set to a filename or line 

printer name. This can be @LPT or @LPTI if the EXEC is active or 

@LPA or @LPAI 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><sYITJJol-table-file-name> ~ 

As it analyzes each data base, a message as shown in Figure 4.11 

will be typed out on the console. vmen it is finished, the generic 

"LIST" file should be changed back to 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 Infor.mation (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: link 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 d~~p 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 orily for a 

Panic 7 or l~, 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: 

a) 

b) 

c) 

d) 

e) 

In User 

1) In Primary 

2) In Ghost 

In Checksum Loop 

In Interrupt World 

In System 

Scheduling a User 

Figure 4.12 case 

(1) 
Q) 

CD 
(5) 

Q) G> 
G) @ 

If the system was "In Interrupt World" when the core dump was 

taken, in addition to that message some supplementary values are 

given. 

a) 

b) 

These are: 

INTLV - "-1" is base level 

CMSK - This is the contents of physical location 5 and 

is the Current Interrupt Mask. 
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Figure 4.3 Initial ADA Dump Informaticn 

A J S' :1 U ~i P A iH L Y Z E ~ 

F'rLE::G::U:"\P10~DumP file name 

( ALL ill U 1'<' 6 E R S ARE r ~ U C T ~ L • ) 
SYSrf.i~, RtV: 1.14} '.. of AOS' 

Rev~s~on PATCH REII: 0.0 

FATAL AOS E~~0~ 0U0002 
ACQ: 000000 
.:.4C1: 037220 

Information at: 
1) Panic 

,,.J. I 
A C 2: 0 C I) 0 0 0 
~C3: OiS2.31 

2) Hang 

: ..... 
,.' : ,-- 'i ,,~ 

.) PC: 0 

CLJRRENTL l E.:XECJ lIt\G: } Control Block or Process Table 
CONTROL dLOCr< AT 112~ . (the contents of "CC It ) 

SYSTE~ Sr~rE: IN SYSTE~ } Present state. 
other states. 

:-.11 S C ELL A f~ E iJ \J S : 

L f) CAT I 0 !\j 1: r ,\1 T S 

See Ttlri teup for 

LO~ATIO~t:'2: ~::3T. I" • ~Free memory pages 
1\j\J,.lnt.~ o. FR .... c. ?~~ES: ~tl £Memory pages on the 

Should be ~ ~j\J"!.jER. G~. ~~:;ES Oi'l SM~~EI) L~U: 7 Shared L7ast Recently 
or 1· ~ijlAS F •• CIUI't. U Used Cha~n 

dU)CI'CEJ P~OCC:3SE5 (~3L,,(Cf): 14 
QESIDE~T A·~0 SLOC~ED P~O~~~5FS (S~rlLC]! Q 
RESIDENT ?~aCESSiS (S~C~Tl: 2 
ELIGIBLE INTE~ACTI~E ~~O[ESS~S lELINT1: ~ 
ELIGldLE NONINTERACTjvE PRaCESS~S CELNJ~l: 
S ~J L\ P P E J I "I e: L I G I 8L E PRO C E SSE.5 (T t: L S ,; ): :; 
S~APPED ~ESIDENT P~OCfSSFS [IFL~S): 0 
NU·,,1BER OF F'ROC€SSES' IN PT,)tH: 27~Total # Process in 
LEN£; rH JF GSJltIE'.1 FREE C-lI\ TNS; System 

FCB: 2 
FCle: 5 
FC32: 3 
FCb.': 0 
FC128: u 
FC25o: 1 

.. 

Counts of the number of 
available sub-sections of 
memory 
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c) SS+ll - 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+ll" applies to. 

Next are listed the contents of Location 1 and Location 2. Laca­

tion 2 changes from "SYST" to "UINTR+2,0" 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 ,0 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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Pushes 

Top of 
stack. 
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Figure 4.4 Core Manager and Control Block Information 

---------------------
sr .. rus: ()uUl.ilJ~PSTAT (4) 

.RUN~~\jG (PC@ last stack "SAVE 
pc: 13j~7c ~using FP in CSTK . 
o ~ROC~SS T~~LES ENQ~EJE~ TJ CORE 
CU~Rr:NT Ovt::RL;.\Y: ;:<L)HUR~CCRSG(l21 

STA.CK TRACE: 

Any Process Tables 
,~.~~iting on Swap IN! 

"'I .... \j i.\ -" '=- -(. OUT. 

RETUK'~5 TO C"iMOI\J+ 14 } Stack 
AC2: 047000 Stack 
AC1: Oou271 . (work 
ACO: 04/I)Ut) 

CONT;([)L '::LJCr-; il.T 3'.10'33 

-----------------------
S Ta TUS; 11) Ij 0 (1 I) "".(;.---- PSTAT (4J' 

frames from Core Manager 
(CMTSK) 
from bottom up) 

,\,jOT KE':'.)Y TO !-<U;\j (process Table whose TCB 
ClJ><riEH P~OCE:3S rAF3LE: .. 7300 -<-issued the System Call 
C_~RRENT Ted: 07oq}3 TCB addreSS}Not given if C.B. js 
S Y S T E;"l C AL C:~\7 0 i.I , .. ' System Call a "Daemon" 
ClJ~REI\lT OVC:RL~-{:' OVE~LAY DHdT<I(I-CCRSG(12) 

STACK T~ACC: {OL = 74~~~ 
RETU~NS TO BLKIN+13b OH = 75~~~ 
A.C2: 042300 

V"'-'/'{ '1 A C 1: 1 7 'I 7 7 7 
ACO: Qon000 

RETUf·U~5 TO On 
AC2: O!.l2~OC 

AC1: 001645 
1.\ CO: I) 0 0 0 1 b 

RETU~i\l3 TO TRTN 
AC2: U15021 
AC1: 113431 
ACO: OOOOCiO 

+57i.l 

SvSTE,'v\ CALL: ?PSTAT~­
ACO: OCi0022 
ACl: u0UOQO 
AC2: OvOllo 

} 

4 ... 21 

i' , 

Stack frames from the 
Control Blocks stack 
(work from bottom up} 

TCB information about 
System CAll 



rh~ m(Ofl1\.Hll)fl "':t)IlLHIWd tn (jlis '!O(!UI1\t'!lt I"; pr~l[lrif'urv rn j'U('1 r;l'IIf'r.ll (~f1rpor.HHJll Ilid [',.01 l)(.: lillilred III ,Ii .fnh4JtIIlII ,oll!IV 

[0 [))U (;c::"ner.lIl!'lI1plo¥ct.'s fOr the IimL[~U purp()<;t.· ... or {r3111l1\'I.l. .Hll11l1.1111[CIl.IIIL'C'o -';el[IH .. or Ult.' dO\.'Ulllt.'''C. Iltlr IlHO(IlI.I.rIOl1 ~O"Wlll~UI 
Ilercln is (0 be repnMn:c,J ifl whole or III port Wttl1OU( rile t.'1<.press prior wrt[(r.:n .1pprov;11 by .11l .\utllOrll.t:u !)ftk-lal (It 1)(;(:. I 

Figure 4.5 Process Table Information 

:-=><x ... * .... ;Ir*rx 

* ?~QCE~S T~dLES O~ ELIGT~Li ;uFJi 
...... * * *"* 'Ie'" .,."* " J' 

• 
• .V r ~ 
• /y 
• .,\.' 

[/ 
t 

PROCESS TA6LE AT 57000. PTO = I. FATHE~ AT 1167 
---------------------------------------------.----
STATUS: lOOOOG<~~------PSTAT(4) 

~OT REAJY T0 R~N 

?FL .IlG: v 0 f~ 0 0;) ~<:....----- PFLAG (12 J 
PROCESS I~ ELIGIBLE (TN COREl 

PFLG2: 0000 12411ij;<.------ PFLG2 (13) 
Srl~RED M~EA ChA~G~D 

SUPt:kUSC:~ \iIOOt 

PFLG3: 004020~ PFLG3(14) 
CCBS MERE REFERE~CE0 I~ L~ST SLICE 
HAS CREATE0 ~N roc TYPE ~~r~Y 

EXPONE;.T: O~Time Slice Exponent, PSLEXl47l 
PRIl;lARY_S~ZE: 11,fTotal # of lKmemory pages in User Process 
GHOST S.l.Zt.: u "f'(_ Unshared, J;l.B..L.KS.(22} i plus shared, PSHSZ (23) 

TCti AT u23 ~STotal # of" lK memory pages in Ghost - Un­
STATUS: 100000 ~hared, PGBLS{32), plus Shared, PGSHZ(33) 

T "A S ~, ? E N u E» 
SYSTE~ CALL: 177777 
PRIORITY: 0 

TC:1 AT 343 
STATUS: 100000 

TAS!"' PE,40C:C 
SVSTEM C~LL: ?IS~ND 

PRIORITY: 1 

TCS AT 473 
STATUS~ lOuOuO 

T A 5 !'\ P E f'j 0 E 0 
SYSTEM CALL: ?IREC 
PRIORITY: 1 

• 
• • 

*1C******1f* 

Task Control Blocks lTCBs L 
on the Actiye TCE chain 
C.See. f .i<;fur e 4.1 71 

"* PROCESS TAdlES ON 8LOC.<Fi) QUEUE 

*******"*:~"JIf 

4-22 



I rill.- tnit.,:,,,.1t Il)11 \.'flnr,III1,·t! 111 r Ill ... Jn~ .. ·UI1I' .. nr I" j'I""1,r h,'t.ll"\ tn , 1;1(.1 \ , ... ·It/.: r.l; \ 'It'I'''H- 1['I,lll ) 11< I ; , : I} ;J': 'II" H':U ,I! '" .\ I un,"" l' '" .. v,', .. 

! r('I i 'at.1 I :t.'I1, • .'r I J "111:,111\ """ ;"1" 11'1' 10111(.:01 \'ltl r: ~ ... : ~ •• f I r 11I1111I! ,lid :lI.llIlf', 11 "1.',,. ',,' ,I Ii,' r . !l" . t'lI"llIll':I1[ ,or ,11f' '11\1 111011 ,,'~ .tlL! tll'_'11 

I Ilt:rt.-In I':; tv t)(.~ r p pr""iu\"',:d Ul whole llf In i,\lt"r. wlct!' .... U (IlL' ',.·\pr~ ..... ., prior '.IJ~'lft..:.:' IPPfl)V¥~~,:~(IH)rl"'l.,'tJ 'Irf":I,ll,.1 1,(; ... 

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 Control Blocks on the ELQUE, they are now 

listed. These are 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 IISys tem 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) Ineligible 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 Table~ 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 
CONTROL BLOCK 

PROCESS 
TABLE 

CMOWD (3) 51400 PFLG2 (13) 100 BIT 9= 1 --- SWAP OUT 
BIT 9=0 --- SWAP IN 

NOTE: Other bits may be set also. 

PCMLK (46) - 1 

(51400) 

(1124) 

FS·(){)1!9 

Figure 4.6 Core Manager Swap Linkage 

SMFLG ROUTINE 
MEANING 

BIT WORD MNEMONIC 

0 100000 CHNM Got Memory; Unpend Waiters 

1 40000 CMBUF Grow System Buffer Pool 

2 20000 COVGR Grow System Overlay Pool 

3 10000 CBOSC Scan" Block" Queue 

4 4000 CTOUT. Look for Timeout (TOUE) 

5 2000 CUERR Unit Error 

FS·(IIJ9IJ 

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 

PSTAT 

PFLAG 

PFLG2 

PFLG3 

PFLG4 

Table 

4.1 

4.2 

4.3 

4.4 

4.5 

Next the "exponent" is given for the Process. This is the Time 

Slice Exponent, PSLEX(47) , and only applies 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 "~". 

The sizes for both the User Primary and Ghost address spaces 

are given. These are the total of both the Shared and Un shared 

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 printouts is not correct and can . --
definitely be misleading. Refering to Figure 4.8, the first ex-

ample has the TCB "Pendt! 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/?MITW 

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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#3 
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Figure 4.8 Sample TCB Printouts 

T C S .:. T 4 /.1 7 
3TilTU3: 10 fl QOu 

TASK Pt:N0EO 
S Y S T E ,.1 C L\ L L: ? I N T j'~ T 
PRIORITY: v 

System Call word is valid because 
?TSTAT bit ~ = 1 and not of the 
form x76xxx, x77xxx, or -1. 

T C a ,d T 473 1 System Call word is in-
STATUS: 040000 valid since ?TSTAT bit 

~AITING FOR OVERLAY AREA OR .XMT~/.R~C 1=1. Contents of ?TSYS 
SYSTEM CALL: ?S~f'J is probably ?REC/?XMTH 
p~rO~ITY: 0 mailbox adqress 

TCa AT 423 } System Call word is the Ghost Syste~ Call 
STATUS: ~ ,~?4000 The User had originally issued a ?PROC 

!t'J GrlO::,f CO''lTtxT which caused the Ghost to issue the ?GPROC. 
SYSft:M CALL: ?GPKCC Info on the User System C2.11 is contained 
P~IO~lTY: 0 in the Ghost TCB Extension. 

# 4 T C a A T 4+ 2 3 System Call word has been overwritten. 
By checking further we can find that the 
System Call was a ?DELAY and ?TSYS con­
tains the TCB delay chain link. 

STATUS: 100QOO 
TASK PENDED 

SYSTEM CALL: 177777 
PRIORITY: 0 

#5 Tca AT 473 
ST~TUS: 100000 

TASK PE,\JuED 
SYSTEM CALL: ?1~EC 
PRIORITY: 1 

#6 TCB AT 543 
STATUS: 000000 
SYSTEM CALL: ?ISEND 
PRIORITv: 1 

System Call word is valid. 

System Call word mayor may not be valid. 
Since bits are no longer set in ?TSTAT, 
we do not know whether the call was a 
valic ?TSE~m or the mailbox due to a 
?REC/?XMTW. 
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"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 *4 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 TeE 

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 "g" and the last System 

Call is indicated as a ?ISE~ID. This mayor may not be valid 

since at this point we do not know whether the status at the 

time of "System Call" was a "IJgg~g" or "g4gggg". 
From scanning the Process's TCBs bearing in mind the above 

exceptional cases, we can get an idea of what the User Process 

was doing when the "crash" occurred. 
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17 

?PR oc{ 

17 

® 

?GPR be{ 

FS·IHI!I, 

USER 
CONTEXT 

SCALL ADDRESS 

TCB 

6017 
100033 

SCALL 

GHOST 
CONTEXT 

CALL H'NDL'R ADDR. 

TCB 
EXTENSION 

· · · · · · · 6017 
000013 

CALL HANDLER 

'--

0 

.~ 

-

® 

I~ 

Figure 4.9 

@ 

AOS 

,...--

@ 

(j) 

Simplified User/Ghost System Call Interface 
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BIT POSITION NAME BIT POINTER 

1<'1 100000 PSRDY 
BPSRY 
(1~0) 

BPSEN 
1 040000 PSETR 

(1011 

2 ~201<'100 PSPND 
BPSPN 
(102) 

8 g. 3 010000 PSEW' 
BPSEW 
(103) 

I-' 
III OPSBB 

4 004000 PS8RK 11 <:44) 
0&:>. 

I-' 
002000 

8PSPU 
5 PSUNP (105) 

t"d 
Ul 
8 - ~ 

BPSBG 
6 001000 PSOAGI 

(1~6) 

I-' 8 

~ Ul 
rt 

0&:>. PJ 
J rt 
tv I-' ~ 
\.0 I-' en 

000400 
OPSBL 

7 PSBLK (1(il7 ) 

8 000200 PSDP 
BPSDP 
(110) 

0&:>. 
tJ' 
1-'-

8PSMW 
9 000100 PSMWT (11 11 

rt 
en 

BPS1U 

..-.. 10 0(60(640 PSTSU ( 1121 
0 
H\ 
H\ 
en 1 1 000~20 PSPOP 

BPSPOP 
(113) 

CD 
rt 

+ \60\'>010 
BPSHN 

12 PSnUN (114) 

"'" 
13 000004 PSSLN 

14 000002 

15 000001 

J ~, 1111 • 

"RENAME" NOTES MEANING (.Blt I~ nut u~ed) 
--, 

"NOT READY TO RUN"· this can be 101 VilrlOUS reilsun~ as described II) NOI" 1 
PSRDB 1 

I 

"DON'T ENTER"· Indicates i.l condltlun where the Process's rCBs ,lfe 1101 irll'''',,,d I\J t,t: ""Lilt,dul"d / PSBOE 1B the Proces~ hilS olitsta!ldlll<J SY51erll C.rlb,i.llld the current I CB IS !lol Hedliy I .. 11111 I 1", • ..,I"rt: dd lIul i 
PSENO "Block"but do nOl elller the Process tu run the TCB 

I 
J 

, .. 
J 

"SCHEDULER ACTION"· Ihls bit IS used to IIILiICdle to the schedule. Illdt dll",H.I'"'' " t..H ttll::' Pru(.t.:!::.~ , 
PSEWB 2 IS alreildy in operatlull "nd nUllO louk further 

I 
"Of'ERAT on INTERRUP f" . Will ile selda "I\C I\A" (when bit PFNlN'= (II), a "I\C I\B" .,1 d "I\L: 1\\ " 

PSORO hil~ occurred ill .t d Hhi.Hdwi.HCIl or "Datil Base" Trup hilS (Jcculfed 

.. 
"SWAP 1 HIS pnOCESS" . wril be set 01 Ihe Proce~s ha~ been StIliI' for d "0,"',11' Uul" <I,,,, I" d 

PSBGB plt~·elllption lor core 

PSBLO 
"OLOCKED"· will be sel wlrell the Process Is"[llocked"alld 011 the Olucked UU<.!Ul! 

PSDPO 3,4 
"DAEMON flEOUES1 UP"· Will l)e slH oIlhe Proce~s requrres iJ DcrClIlUII CUIIII,,1 el'".:~ IInl"I1",1 

"WAIT FOR MEMORY KEY 10 CHANGE"· the Process lIeells IlIOle lllell\lJl, t",1 ,:ulIld ""I Ut:I 'I I 16 ThiS call be eIther i.l PhYSical Pa(Je or AOS LUVlciJt Address SlJilC" (S"e htt PI A~lJI I 
I 

"liME SLICE IS UP"· wrllhe sel rf \I", Proc~ss's Syst"ll1 Cdll Will use 1I1l)l" "11111" :,I.e,," lit"" <:, l,'11 lit ! 
uffsel PSLCN 

0+. 

"BUNNING"· Will Il" sel to IlIdlc"te thul Ihls Prucess T dbl" ur COlltl ul Blo,,~ I', l"c·"'"lIy """"t'"~j I PSRNO 
I 
I 

* i 

I 

.. 
I 

* 

~-; 
'oJ ;:' 

22 
2 ~ 

-; ~- ~ ,.... ,..~ :: 
:; ~ ;-' 
• '1. ~ 

l£~§i 

liH: 
I ~ ~ ~ I 
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; ~; , 
1§.~71 

I ~ =- ~ 
""I -::: C 

II ~; 1. 
""I .:: -
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lI!! 
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BIT POSITION NAME BIT POINTER 

BPFNI 
0 1013000 PFNIN (24('1)) 

1 1340000 PFPRE 
SPFPR 
(241) 

BPmS 
2 0200fl0 PFDEB (2421 

8 g. 
I-' 

010000 
BPFIR 

3 PfflR 
(2431 

(l) 

""" 
BPFEL 

4 004000 PFELG (244) 
N 

to 
SPFlR 

5 002000 PFlRP (245) 
I'rj 
tt 
)=' 
G) 

BPflN 
6 0131000 PFINT (246) -NUl 

~rt 

,c:.. ~1lJ 
I ,a-
w 
0 

(J) 

N 

000400 
BPFBR 

7 PFBRB (247) 

BPFTM 
B (6(60200 PFTRM (250) 

lJ10' 
--J ..... 
....... rt 

(J) 

BPFMB 
9 000100 PFMBL (251) 

0 
H\ 

000040 
BPFUB 

10 PFUBL (252) 
H\ 
(J) 
(1) 

rt 
11 0013020 PFRSH 

BrFRS 
(253) 

+ 
I-' 
N 

BPFFP 
12 (60001¢ rfFPR (254) 

000004 PFSfT 
BPFSf 

13 (255) 

BPFSW 
14 000002 PFSWP (256) 

1& 0f1\lbtli01 PFEBL 
BP~EU 
(257) 

-
"RENAME" NOTES MEANING 

5 
"NO OPERA TOR INTERRUPTS" - II thi~ Illtl~ set "I\C /\A" illterrupt:, dill Iylltll "d 

6 
"PRE-EMPTIVE RESIDENT" - the Process type IS .\ Pre-emptive" 

"DEBUG ENTRY" - the Process WilS enltned Vlil the Deuug(Jel LJIIlJer the 01 1I11~ wuuld I,,: "D~ \jUG 
xu" The bit will stilV set lor the lotill Pro(;e~s executioll 

"FIRST EXECUTION AND LOAn" - Will sut 011 Ihe lir~t 10dd ul iJ PfU.:e~~ ,"lu CUlt! ill UII a .. 11 .. ,,1 hI 
4 prevelltthe Prucess rilllie EXlellslolllrulIl bUllIg released 

"PflOCESS IS ELIGIBLE UN CORE)"-
PEELB 

"lRAP BI r" - WIll be set II ellher a "llilIdwJlu" or il "Data SJse" trap occurs 
PFTRB 

"CONTROL A FLAG "., WIll be ~el Oil a "I\C I\A" 

"BflEAK BEOUfS r" - WIll be sel 011 il "I\C I\E" 

"TERMINATE PROCESS" - WIll be ~el II Ihe Process is belllg lerllllllilled, p'b~,"lv dut! lu ,I:. 1.llloel's 
denllse 

"PROCESS CAN ONLY BE EXPLICITL Y UNBLOCKED" - WIll lie sel II Ih" p""",,,, ,~ I",,"y "I,,," .. :d II 
7,8 due 10 a lellnlllalioll bee lIule 7)1!!.illl explicll IBLKPR ~vsl"l01 ';<011 

"HEOUEST TO UNULOCK rROCfSS" - WIll IlIdlC(J1IJ to the COle Mdlhlye, .1,.01 lilt' ,,, • .,,,,,, I .. , It,.., 
Process' Ue'lI!] "Blocked" h(Js Uel:" compleled such as a deli'y tlxPlllllg 

PFRSB 14 
"RESCI-IE:DULE HAG"- w,lI btl sellO IlIdu;allilhal a TCB has l,eculIl,,"lh: .. dy" 11,., III'" I"'"ded 
S"IC~ Ihe"colllplcIoOIl"IIIilV hdVC occllI",d ilfl~r the inllial schcduler (;hec~ . 
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" 
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2 

3 
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7 

B 

9 

10 

11 

12 

13 

14 

15 

I "i '~"Ii 

POSITION NAME 

10~000 PFSP 

1640000 PFSU 

0200~~ PFCMO 

0116000 PFDUP 

16164000 PFIPL 

0162000 PFIP2 

001000 PFWfO 

01604160 PFBLE 

000200 PFWSl 

16016100 PFSWO 

1600040 PfBWT 

0011\02 III PFATl 

(60110111 PfSUP 

00001114 PFASG 

0000162 PfSHC 

011l00il11 PFOSC 

BIT POINTER "RENAME" NOTES 

BPFSP 
(260) PFSPB 4 

BPFSU 
(2611 

PFSUB 

BPFCM 
(262) PFCMB 

BPFDU 
(:163) 

BPFIL 
(264) * 

. 
BPFI2 

* (2651 

BPFIO 
(266) PfTOB 9 

BPfBE 
(267) 

BPFWS 
(2701 

BPfSO 
1271 ) f'FSOB 

BPfBW 
(272) PFBWB 

BPFTl 
(273) 

BPSUP 
(274) 

BPfAS 
(275) 

BPFSC 
PFSCB 10 (276) 

BPFOS 
(271) PFOSB 

-MEANING (*B,I,S nOI USlld) 

"SWAP IN/OUT IN PROGRESS" - reler to PFSWO lor Ihe III or OUI 

'UNPEND SOMEONE WAITING FOR SWAP" - will be sel ,I willllllU 101 ,,"ulher p")C""~ hi I'l! 
pre-emplild 10 release core so ,I call uel 1Il0re memory Q! il w",III'U lu, ~W"P III .:""'p'"Il! SU If'C 
Inessa~)e can be t'iJnsfl!rred to cOle Of ~w(.tp hie 

"PIlOCESS IS ENOUEUED 10 CORE MANAGER" - w,lI be sel whel\ 'he I'll";"',', I, dll.,.:h,,11 Iu 11Il! 
Core Milll<luer Ou""e 101 SWiljl Ill. Out. 

"UNPEND TeB AT HEAD OF DEl.AY CHAIN"· Ihe rCB II.HlLb 10 he ""p"'hkd "",el! ,b '"'''' dei-,y 
exp,red Could ,ullbe dUll" dlle!:lIy SII'C" Ihe Prucess Is"Blocked"OI"Nol EIl~lltJ'"'' 

"Bl.OCK TIME OU I ". rele. 10 NOle 9 

"BLOCK ENABlEO" - will be scI illhe Pro!:es~ call be "Blocked" Always 11\ Iu. ,," Il"~,,"',,, ",,'"L""" 

"WAITING ON .StiNL" - Ihe PfU!:ess 's willllllU lor Ihe PMGR 10 (;OlllplIlIU all Up"'.I .... II "" 'h 1>"",,11 

evell,! parI 01 a I"rmilla"on. 

I 
"PROCESS IS BI:ING SWAPPEO OU T "- Ihll PfUcess is be Illy swapped "Ou, "\1 .,d to I "III' ',I ill and 

I PSFP is set. I 

"WAIT FOri "lIMI:OUT" - Ihll Proc"ss ha~ be,," twqueueo 10 the Bluck IlIlle'",' ll"","' (I OlJl'1 .Ii,d", 
wall"IU lor a lill\tJoul 10 occur or a SySltlfll Cilll 10 complulu 

"FAfAl PriOCESS TErlMINATlON"· Ihe Procuss's Conlrol Block """ I""", ,,,,",,, .. 11,,<1 tllIt: 'd ,III 
error TllIl ellO! code is letllpol<Hlly >i"ved III oll~el PSl (11) 01 'he I-'ruce~, 1,,11',' 1'''''':,''111 

"SUPER US~Il"· Prucess hCls Ihe "Super Uscr"pllvilege 

"MEM WAn BIT"· P/O(;"SS rs waillilB 101 "AOS Address Space" I 

! 

"SHJ}RED AHEA CHANGED"· w,lI be sel If Ihe PlOces:;'s Shdrlld ilr"" ha~ clh'''~I"d 

I 
I 

"INHIBIT SCAN Of BACKFD UP reB BEOUESTS" . w,lI IJe sel .t II,,, 1',." '''>~ "., \.1"'"'.1 I" I", 
i "SwaflIH.,.1 Oul "ofBluckeo" BeCilUS" 01 ,t\l~. do 1101 sl,1I1 allY w"'''''\.1 I CIl'bll""'" 
I ----

io:; ., - ~ 

;" 5'~. 
:;." c. ;; 
... It 3-
:) ~ :; 
i~: 
~; ~ 

IiI 
~~:-
:: 'Z.:: 

m 
" 2;; I 2 :- ~ , " -
; ~ 21 ;:;, : I 
~~;t 
; ': :: I, - ~ ~ t: .;. .~ 

I, r. " • 

~ ~ ~! 
~ ;; ;: I 
I ~ ~ ~'I "" :: ~ 

~ ;; ~ 

'n~i .;; :: I ~ .( ... 
~ ~ ~ . 
~ := ~ I 
:: ~ ;- i 
~E: 
::: ;.- :: ! 

H~I 
~:5 ~ I 
?:>! 
H~! 
- -= :=. 
~=-:; .. ,:: 

~~ 2- ~. 



BIT POSITION NAME 

0 1Q!Q)V100 PFTSE 

1 040000 PFUBD 

2 0200130 PFPTM 

t-3 g. 3 01017100 PFPCN 

..... 
CD 

tI:>o 4 01714000 PFCIE 

01:>0 

"0 5 002000 PFIWC 
t"Ij 
t"i 
C'l 

-w 6 001M!3 PFIRS 

w 
~(Jl 
~rt 

PI 7 Vl~04010 PFRSl 

tI:>o Irt , P 
w wen 

'" ..... 8 000200 PFSTM 

....Jtr - ..... 
rt 
en 9 000100 PFDIN 

...... 
0 
Hl 10 01300413 PFCR 

Hl 
en 
CD 
rt 11 000020 PFCUS 

+ ..... 
01:>0 12 0130010 PFCLD -

13 000004 PFPCH 

14 000M'l2 PFRBI 

15 000001 PFIDF 

" .... ,; 1111'1'. 

BIT POINTER RENAME NOTES 

BPFTE 
PHEB 15 (30(J) 

BPFUD 
17 

(3011 

BPFFT 
(302) 7 

BPFPC 
(303) 

BPFCI 
(304) 

BPFIW 
(305) 

BPFIS 
(306) PFIRB 

BPFSL 
(307) 

BPFST 
• (3110) 

BPFDI 
(311) 

BPFCF 
(312) 

BPFCU 
(313) 11 

BPFCL 
(314) 

BPFPH 
(315) PFPHB 12 

BPFRI 
* (316) 

BPFID 
(3171 

-
MEANING (OBit is not usedl 

"AT lEAST 1 TIME SLICE ENDED" - will he sP.t for "Swappable" Proce~~ps only ,md IIldicates that 
the Process has compte ted at lea~t one time stice. 

"UNBLOCK DAD ON RETURN"- will hp. s~t if the Process is"Blocked"until thr completion of a Son 
procp.ss. 

"PROCESSING A TERM" - will he set if the Process is heing lermillalpd T h,o; h,t allow, only thl! f,r~1 
termination 10 h(1Vp. any effect. all ~equelltial ones are ignored 

"PROCESSING A CHAIN" - the ?CHAIN "ystem call has heen issued 

"HAS CREATED AN IPC TYPE ENTRY " - will hp. sel if Ihe Process h·i1S JeRi: ATE· rl an IPC entry III .ts 
initial working direclory 

"INTERRUPT WITHOUT USER CONTROt" - will he Silt if a" I\CI\B" or a " I\C 1\1"''' hil~ occlltrl!d 
indicating that the Process will be tpronillilted 

"INTERRUPT WORLD INTERRUPTED TASK" - will he sel if an intprrul"ll occurrpr! whitl' thl' P'OCl'5S·5 
t(lsk was executing. A reschedllip. was done hp.callse of the inlerrupt 

"FIRST SLICE HAS NOT OCCURRED" 

"SELF -TERMINATION OCCURRED" - the Process hilS lerminated itself via thp. ?TERM syslem call 

"DELAYED OPERATOR INTERRUPT FLAG" - wit! be sel if a "I\C I\A" has occurred while Ihe PFNIN 
bil equaled 1 indicating to ignore" I\C 1\ A". 

"CCBs ARE FAULTED OU T" - will he set if th!! CCBs have not been loarled into corp from the Swap 
File on disk hecause they had nOI heen referenced in the last lime slice. 

"CCBs WERE REfERENCED IN LAST SLICE" - will he sel if a System Call is issllP(\ thnt n('ed~ il cen 

"LOAD IN CCBs (DAEMON m n" - th!! ccns were nol loaded when Ihe Process was Swapped In but 
are now needed due 10 a Syslem Call. 

"HOLD ON >1 PARALLEL CALLS" - will he set when a Syslem Call thaI musl h(' expcutf'd hy ,tself is 
heing executed. 

"IDEF OR USER POWER FAIL DONE "-. will he Silt iflhe Process has defined an ]IDEF deVIce 
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POSITION NAME BIT POINTER RENAME 

100000 PFSLJIj 
BPSLN 
(320) 

040000 PFDIS 
BPFDS 
(32 t) 

020000 

010000 

004000 

002000 

0010016 

000400 

000200 

000100 

000040 

000020 

000010 

000004 

000002 

000001 
._. 

---
NOTES MEANING I. [l,t IS IIOt u~"d) 

will be set it the Process lIeeds iJ Daemoll C.B. to process a Sync III,,: lliJIISlllIt or Ht.:Lt.:IVt) 
completIon 
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Notes 

1. The PSRDY bit will be set: 

a) if 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) if a Process is on the blocked timeout queue (TQGE) wait­

ing for a System Call or "timeout" completion. 

c) if a Control Block is pended on an AOS event. Refer 

to offset "CKEY". 

d) if the Core Manager ~s 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 load is being done 

d) a ""CM" is being process~d 

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) ""CAB" 

d) "I\CAA" 

e) Initial Process Load 

f) Load the Channel Control 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 "GSMfu'1" 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 ?ODIS system call which dis­

ables "ACAA". 

b) a "ACAA" has occurred and the Process has defined a Con­

sole Interrupt Service Task via the ?INT1i'iT system call. 

Once the first "ftC~A" has occurred, this bit is used 

temporarily to ignore any sequential "ACAA" interrupts. 

If a ""CM" occurs \vhile this bit is set, it is ignored but 
" I I.' li.-

the PFINT bit is set. ;,.._s soon as this bi t/ireverts to "~", 

a previously ignored "ACAA" will be serviced. 

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

any "ACAA 11 interrupts are ignored, although they will echo. 

6. If neither PFPRE nor PFSh1' 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 

fatal term 

(BPFTL) 

Self-term 

?Term 

(BPFST) 

First 

Termination 

(BPFFT) 

Trap Console Interrupt 

[jPFIN - ACAG 
BPFBR - A. C"E 

BPF IW - A CI\B 

(BPFTR) 

Even though only the 1st termination request for a Process 

will be honored, multiple single term request bits cart 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 PFvITO bit will be set if: 

a) the Process which has been put on the "TQUE" has "timed 

out". It will now be moved to the "Block" queue. 

b) an explic{t ?BLKPR system call has been executed against 

this process. This will cause the Process to be moved 

directly from the ELQUE to the Block Queue. 

10. The Shared Area for a Process can change due to: 

11. 

a) the release of a shared slot 

b) the reading of a shared block 

c) the initial Process load 

d) If a block of the Primary Context is remapped to the 

Ghost Context, such as TCB area, etc. , the Ghost slot 
.w ,,> 

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 to the Swap File. 

The following System Calls will reference a CCB: 

a) ?RDB k) ?FSTAT 

b) ?WRB L) ?GNAHE 

c) ?SPAGE rn) ?GTERM 

d) ?GOPEN n) ?MEMI 

e) ?GCLOSE o} ?SSND 

f) ?SOPEN p) ?SRCV 

g) ?GNFN q) ?SPOL 

h) ?GCHAIN r) ?SEPL 

i) ?ABTC S) ?SDPL 

j) ?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 nmV'. 
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12. The following System Calls must be executed by themselves: 

a) ?PROC d) ?RPi'.GE g) ?SOPE0J 

b) ?HEHI 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 w'hile 

no other System Calls are being executed. 

13. The general "swapping" flow is as follows 

PFSP=l 

Swap In Progress 

PFS\'jO=l 

Swap Out 

PFSHO=,0 

Swap In 

PFFIR=l 

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") 

b) A Process Table has been "Readied" to run because 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 DCUS,0 needs service. 
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15. 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 factor 

must be takeri into consideration. 

16. Bits PSH\\I""T and PFASG can be used to determine the type of 

core "wait". 

a) If PSMw""T and PFASG, or just PFASG, the AOS dynamic Slots 

for logical addresses between 34~~~ and 57777 are all 

in use, therefore additional physical core cannot be 

integrated into the system logical address space. 

b) If only PSMl~, the system needs additional physical core 

and none is 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 is released. 

If the scheduler finds MKEY not equal to PMKEY, an atteRpt 

is made to get more core. 

17. 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 "yvai ting for Son termination" 

.If' 

Son PFUBD Set: 

Process "Unblock DAD on Return" 

18. TCB rescheduling can be inhibited by setting specific bits 

in the User Status Table (UST) flagword, USTFL (offset 7). 

These bits are: 

a) ?UFDR (bit 2) - Inhibit Rescheduling 

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

c) ?UFPH (bit 5) - Primary Task Runtime hold on Rescheduling 
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ZII. Core Dump Analysis 

Using the flow illustrated in Figure 4.2, there are only 

eight paths that ~"ill request that a core dump be taken. The 

procedures for ta~ing the core dump are described in Section 

6 between Pages 6-2 to 6-6. The running of FIXUP after taking 

the core dump is also described in those pages. The operating 

system is then re-booted and the core dump loaded as shown in 

Figure 4.1,0. (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 "SYSDHP" Dtil­

ity to determine the value of some specific locations as illus­

trated in Figure 4.1,0. 

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 c.ase, since INTLV=-l, we were not servicing an interrupt. 

Since SYSIN=l, we were in the system somewhere. We also note 

that INCHK=~ and the PC at the time of stop was 2~56. The con­

tents of CC (365) is 4ll~,0, the address of either a Control Block 

or Process Table. Next we can examine the contents of 411,0,0 

which is found to be 4ll,0~. For a CB, it will be either ~ or 

76xxx. For a Process Table, it will be the address of the Proc­

ess Table. Since it was a Process Table and PSRUN=l (not shown) I 

we will go to CD. 
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 

User Process Analysis 

System Activity Analysis 

System Call/Daemon Analysis 

Process Table Analysis 

Interrupt Analysis 

4-39 ,. 

4-44 

4-53 

4-65 

4-74 
4-76 



< •• "" _____ - __ ._. ______ •• ~_" _._, ___ ~__ ~ _<e' __ "_ ~ • __ •• ___ • __ , _____ "". _. ____ ' ____ , 

T'!R' :!lfIJI'!11,H ;(111 ,:nnr" I(]I',I Itl '1~1 ~ h .... ,·'.l'llt:llr 1 ~ .H"'lpr w~ 1 n ,"l\ j \:H.\ ,;~!\t'r I j \ ,'r;''Inr_1f Hill II I-.J 1-~ . I \ ~)t' 1 (!l1lh"'J III ,I\-,r I dllJt ,Illl .uk 11 

! ~;~~,::~', ~;~';~'I:'" !r~:::i,"l.~~:~'.; .':''':VII'~;':~ "1:~~""::':; :~:,~."u;r ,:.',.' ~:~'l"'~~'~ ':",,, :.~~"::r'""_,, 1 P':~~~~1_0~~~~~L::; ~ll"'~~;" ,;' ,I,'", :"" ,", I 

Figure 4.l~ Core Dump Load and Initial Analysis 

)DIR :UTIL ~ 

)COPY DUNP1,011 @MTA~:,CJ t 
)X SYSDMP/S=:SYSGEN:AOS.ST DUMP1011 ~ 

AOS SYSTEH DUHP ANALYZER REV 1.1 

+INTLV: -1 + 1. 
+SYSIN: 1 +.l.. 

+INCHK: ~ + -L 
+ 

+,0: 2,052+ 1. (PC@STOP=/, 2,056) 

+ 

+365: 411,0,0+ 1 
+ 

+ 

+BYE I 

Figure 4.11 Example AOS ~ump Analyzer (ADA) Startup 

) DIR :UTIL ~ 

) LIST @LPA t 
)X ADA DUMPl~ll :SYSGEN:AOS.ST i 

ADA 

IN COREM 

IN CBLK 

IN CBLK 

IN PTBL 

IN PTBL 

IN PTBL 

IN PTBL 

) LIST @LIST ~ 
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Figure 4.12 Where Was I? 

INTLV = -1 

YES NO 

~ 
SYSIN = 1 SERVICING 

AN 
YES NO INTERRUPT 

INCHK = 1 I BIT 0 OF 

I 
@CMAP = «) 

YES NO 
NO l YES 

~ 
CC(365) = IN IN 

SCHEDULER CMTSK GHOST USER 

CD (1 124 for AOS Rev. 1 ) CONTEXT CONTEXT 

* 
YES I I NO 

t 
PSTAT (+4) CC (365) = 

BIT 12 (PSRUN) ADDRESS CONTROL 

=0 BLOCK 

YESI NO YES I NO 

t 
EXECUTING PSTAT (+4) CC (365) = 

CORE BIT 12 (PSRUN) ADDRESS PROCESS 
MANAGER =0 TABLE 

YES I NO r ~ 
I CATCB (+0) PSTAT (+4) 

=0 BIT 1 2 (PSRUN) OTHE 

NO I I YES =0 

YES I NO 

+ 
EXECUTING EXECUTING EXECUTING 

SYSTEM CALL DAEMON A PROCESS 
CONTROL BLOCK CONTROL BLOCK TABLE 

® G) @) 

• The contents of CC are residuaL 

FS·I)O!l; 
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If mUltiple core dumps need to be analyzed, ex~ining eac~ 

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 "SYSDMp fI 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 cornrnand file, COH. 

It is just a string of "SYSDHP" commands. Also in Figure 4.13, 

a macro is created so that "SYSD~1P" can be executed each time 

with the minimal number of arguements being typed. Since I use 

Console #~ (master console) when using SYSDMP, I set the "/L=" 

switch to "@CON~". It could be set to any console or disk file. 

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

By typing in the macro name, the dump syrobol 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 deternine that AOS 

was "Executing System Call Control Block" when the dump vias taken. 
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Figure 4.13 Command File to get Initial Parameters 

*) CREATE/I 

*) ) INTLV: t 
*»SYSIN: ~ 

*) ) ~CHAP : ~ 
*) ) INCHK: ~ 

*»365:~ 
*»@365: ~ 
*»@365+4: 

*»366:~ 
*»BYE j, 
*) )ll.. 
*) 

CON } 

'-

*) CREATE/I DED.CLI ~ 

.~ 

:' -'t:, 

*) )X SYSDNP/I=COH/L=@CON,0'/S=%l% %2% ~ 

*»U 
*) ... 

Figure 4.14 Example of "DED" Output 

*)DED :SYSGEN:AOS1.,0'4.ST DUMPl111 ~ 
AOS SYSTEM DUMP ANALYZER REV 1.1 

+INTLV:177777+ 

+SYSIN:~,0',0',0',0'l+ 

+@CMAP :,0' 467,0',0' + 

+INCHK:.0.0.0,0'.0,0'+ 

+365:.034653+ 

+@365:¥J76423+ 

+@365+4:.0,0'.0,0'1.0+ 

+366:,0'.0,0'613+ 

+BYE 

*) 
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(j) 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 "JHP}J" I a "JHP.", 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 

}J=l of the contents of the address contained in C~ffiP, 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 PIO of this Process 

by examining: 

(CC) + 42 : pid 

Some of the more universal PIO assignments are: 

PlO 

1 

2 

3 

4 

5 

, 

Process 

PMGR (Peripheral Manager) 

Operator CLI 

Usually EXEC 

Usually XLPT 

Usually CLI 

Note that PIO's 1 and 2 will always be the same but PIO'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 SYSOMP, 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 *11, and will usually vary from Process to Process. For 

the cornmon System Utili ties: . 

S~stem Utilities USTTC (413 ) USTST (421 ) 

PMGR.PR 6 ~ 

EXEC.PR 21 ~ 

PED.PR 3 ~ 

CON. PR 4~ ~ 

MPROC.PR 1 ~ 

CLl.PR 3 2~ 

XLPT.PR 3 ~ 

A_AA 
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The actual analysis of the logical address space for a User 

process can be a real "pain" since its contiguous logical ad­

dress space can be "mapped" to totally uncontiguous physical ~em­

ory pages. A technique can be used to very much facilitate this 

ordeal. A few more lo~ations 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 "SYSDHP" to "DEDIT" is that "SYSDHP" 

does not allo~ the reodification of any locations. If I were tc 

attempt to change a location using "SYSDMP", I would get an error 

message: 

"ILLEGAL COHNADiTI FOR UTILITY" 

I use DEDIT to map the AOS 6~~~~ slot to the physical page that 

contains the User Process logical to physical core translation 

table. ~'1hen I enter "SYSDHP" the second time, I issue the "HAP" 

corrunand with the address of that table. I am now "ma"pped" 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 Utili ties. We can determine ... ,hy 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 "Happing" a User Logical .l\ddress Space 

)X SYSDMP/S=:SYSGEN:AOS.ST DUMPl~11~ 
AOS SYSTEM DUMP i"-.NALYZER REV 1.1 

+365: 411.0'.0'+-1 

+ 

+411.0'.0'+42: 3+JL 

+ 

+411.0'.0'+75: 

+ 
+BYE ~ 

) X DEDIT DUMP 1.0'11 }. 

AOS FILE 
<:ti d ···+1t73+3.0': 

+ 
+BYE} 

)X SYSDMP/S=:SYSGEN:AOS.ST DUMP1.0'11} 

AOS SYSTEH DUMP ANALYZER REV 1.1 

+.0': 2.0'52+.1 -

+ 

+MAP 617.0'.0'} 
+ 

+413: XXX 1. 

. . 

+BYE t 

All the addresses given are trans­

lated using the User logical map. 

This is now just as easy as exam­

ining a "BREAK" file. 
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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 Programs". 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 TCE 

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

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

4) Location 1 - Indioates 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 TCE 

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 "JHP.0" 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 case, 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. 

I} PC at Stop - Examine this value 

a) Was it 11~11? if so the Process had done a "JMP~". 

Overlay areas under FORTRAN 5 are initialized to ~'s. 

If a User does not check his "ERR" variable, he can 
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get an error on an overlay load then jump into the 

overlay area ar:.d voila a "Jr1P.0". This can also be 

caused in FORTP~N 5 if a User does not provide an 

"ERR" variable in FORT?AN 5 calls that reQuire it. 

This can cause a "I" to be randomly deposited in the 

Process space depending on a stack address. Note 

that a "I" is the "no error" condition passed back 

to the User. 

b) Examine the contents of this address. Was it a "4.0.0". 

This indicates that a "JHP." was coded in the User 

Process. This is usually done in the following se­

quence: 

?READ 

Jr.lP. 

iany system call 

ierror return 

inormal return 

Determine what the system call was. Note AC.0 at this 

point will contain the error code. A better way to 

code the error returr:.s is by defining a variable 

called "ER" in ZREL as: 

ER: @. 

Then coding the error returns as: 

JMP @ER 

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) ?TPC - This location will contain the PC at the time of 

the last significant interrupt. It will probably be ".0" 

if the task had been doing a "JHP.0" because of RTC inter­

rupts since the "JHP~" 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 

· · SAVEW · yyy. · · · · · · JSR~xxx · · SYSTEM{ 60'17 · · CALL 3 · 
SVC 

SUBROUTINE 
FORTRAN YYY SCALL 
PROGRAM 

Figure 4.17 Stack/Sub-routine Call Linkage 

--. XXX:YY'l 

START: -

- JSR@xxx ..- ~ FP 

· · · · JSR@www 

FORTRAN 
SP -.-

PROGRAM 

SAVEW 
FP -.-

YYY: · · 
~ 

· · · · · RETURN - '---. SP 

SUBROUTINE 
YYY 
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TASK 
STACK 

AC0 
AC1 
AC2 
OFP 

C+AC3 

· · · · 
ACe 
AC1 
AC2 
OFP 

C+AC3 

· · · · 

-
.-:;;;::: 

,/ 

....... 

w 

L 

-

STACK FRAME USED 
WHILE IN MAIN 
FORTRAN PROGRAM 

STACK FRAME USED 
WHILE IN 
SUBROUTINE YYY 

TO 
AOS 
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assumed is: 
?TPC - address ''lhere the JSR to the FORTRAN subrou­

tine took place. 

?TAC3'- address where the actual system call took 

place. 

Figure 4.16 illustrates this linkage. 

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

map and see if the address is significant. 

4) ?TAC3 or AC3, at Stop - determine whether the value 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 IIJHP 1,3", "JMP fj,3", etc. 

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

area of code prior to a "JMP,011 being done. 

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

set. If any areiet, their meanirigs should be carefully 

evaluated. 

6) ?TSYS - will contain information about the last User 

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

contain: 

a) If System Call - the numeric value of the call. Note 

that if B~=l, 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". 

b) 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 -1. 

c) If a ?REC!?XHTW - 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 TCE, 

the synchronous line# is stored in this offset during 

a Sync System Call. 

C) Examine the Active TCB Chain 

The key thing that we wish to determine is "what eac!1 of 

the TCB's on the active chain was doing" . An analysis simi-

lar to steps 1-6 for the current TCE should be done for each 

TCB on the active chain. 

D) Examine the Stack for the Current TCE 

This is especially helpful if the Process has done a 

"JHP,0" or has jumped off to code where it should not be. 

Refer to Figure 4 .17 \olhich illustrates a FORTRAN Hain 

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 11 from 

the Subroutine YYY frame, subtract one from it, and examine 

that core location, we will find an instruction of the form 

"JSR @xxx". Since "xxx" is usually a "global" and a Page 

zero value by examing the 1l1oad map", we can probably deter­

mine the subroutine. 

If the Process had done a "JHP,011 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,0". If \ole had 

left the subroutine orderly, the "RETURN If would have IIpop'd" 

a frame. 

If the Process had done a IIJMP,0" 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 II was done 

from. In our case it would have been a IIJSR @xxx". This 

tells us that we have at least passed this point in the main 

program prior to doing the "JMP,0". 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 "JHP,0" \"as done in 

the Main Program somewhere bet\-leen the "JSR@xxx" and "JSR@ww-w" 

subroutine calls. 

Although most failures are not as simple as I make then 

sound, using the above observations, tools, and techniques, 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 "J's", 

a word wi t..'1 only a "1", etc i comparing the AC' s at the time of 

JMP~ for a key constant, finding where in the routine it was 

loaded and further sub-dividing the problem. 
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G) "In Scheduler" ]\nalysis 

This point generally indicates that the system is either T,vait­

ing for an event to complete prior 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; other 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) - \vill 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 yTill be a 

location in core which will point to the first table on the queue. 

The Process Tables are linked on their respective queue 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 be "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 

4-53 



r---------·-·--·----··--- ----.-.-- .----.-----.-----
i rht.· Ir1fonn:Hlnn 1.:nnt:lttlL'd 111 (!I\ .... dO(,ll1l1,,'1!f I"> proprlt'CII'Y r,) 1'.1(.1 \,t'fWr 11 \"IIT\ll/ Hplll Ifld!~ r(! 1'1' :!1I1HL'tlllt 1\-·ll"llu/[ll,l1 .flie-IY I 

ro 1),I(...l \;t:llt,.'r:l! \".'1I1plt)VL'f'.: :or rl1t..' Itnll{t'd :)II1-r"l'-o'-, ,It ~rllll\ll,,,:, \1101 !1,1\llrt::1.ln,·'· .o-ttlll" Ihl' Ip,"lIllO'nf :101 1I\f;llllldll0li "I!H:ll"L~dl 
hen_'w h ro bl.' n .. ·produl.:t..'u til whole or III part Wl(ll()ur the ·.· ... prl' ... ::-. rnnr '.VnrrCll Ipprov \1 \)v III ,1lH JII Jr\/L'U HtI\\·I.III~~~.:..~ 

BLKO 
(1162) 

F'S·() toll 

TOUE 

~ 

PLNK (5) 

PBLNK (6) 

Figure 4_18 BmQ Li.nking Example 

PID=5 PID= 10 PID=23 

~ ~ 42400 45700 -1 

101155- 42000 .+2400 (6) (61 

(42000) (42400) (45700) 

'Note that 1155+5= 1162 

Figure 4.19 TQUE Linking Example 

PID=3 PID=24 PID=6 
(1164) ----~~~r---------. 

PTFLK (44) 

PTBLK (45) 

FS·()tol 

44600 42100 

1120- (45) 
1-------1 

41200 

(41200) (44600) 

'Note that 11 20+44= 1 1 64 
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back. Process Tables are linked on the TQUE using offsets 

PTFLK (44) and PTBLK (45). Refer to Figure 4.19. These are the 

forward and back links, respectively. Offset FTICK (34) in the 

Process Table Extension contains the count which is counted do\-;r. 

at each RTC interrupt. Since this count is set initially to 2 

and with the RTC at 10HZ, the TQUE wait is around 200ms. 

In addition to he Process Table data bases, there are stand­

ard Control Blocks and the Core Manager Control 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 management 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 II • 

Control Blocks will be created on an lias 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 anyone time in 

the system. There are two types of Control Blocks: 

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

in response to a Process's System Call and are used to co~­

plete that System Call. The first word of the C.B., offset 

CATCB (~), will contain the TCB address of the TCB that is 

making the System Call. The format will be x76xxx or x77xxx. 

Offset CPT~~ (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) "ACI\A" 

5) Initial Process load 
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ELQUE 
(1157) 

PL 

PB 
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NK (5) 

LNK (6) 
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Bigure 4.21 Order of the data bases on the ELQUE 

;I 
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31617 xx 41500 
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\ 
101152· 1124 ww 

(1124) 

CORE 
MANAGER 

(31617) (362413) 

\ I • 
CONTROL 
BLOCKS 

The dotted lines indicate that there can be 
more data bases in the respective grouping 
than the two shown above. 

·Note that 1152+5= 1157 
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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 CATCB(~), 

is set to "~". Note that a couple of System Calls set CA7CB 

to ~ near the end of the call to prevent bit ~ 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 ELQUE 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 

1st Flag PFLAG 

2nd Flag PFLG2 Process 

3rd Flag PFLG3 Tables 

4th Flag PFLG4 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(1~) bits of 

information. 

Since the Operating System is scanning the Control Blocks 

and Process Tables looking for something to do, 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 made on the Core Dump: 

a) Scan the Eligible Queue (ELQUE) 

1) Check the Status of the Core !1anager. 

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 

MU ST BE THERE HIGHT BE THERE 

PSBAG - Swap this process 

PSRDY - Not Ready to run 

PSEW - Scheduler Action 

PSRUN - Running 

*$PSBRK - Operator Interrupt 

*PSDP - Daemon Request Up 

*PSMWT - ~vai t for Memory Key to Change 

PFLAG PFELG - Process is. tPFPRE - Pre-emptive Resident 

Eligible (In Core) tPFS~W - Swapping Process 

PFLG2 

*PFNIN - No Operator Interrupts 

*PFDEB - Debug Entry 

*PFTRP - Trap bit 

*PFINT - Control A flag (ACAA) 

*PFBRB - Break Request (ACAE) 

*PFTRM - Terminate Process 

*PFMBL - Process can only be explicitly 

Unblocked 

¢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 - ~\Tai t for timeout 

*PFATL - Fatal Process Termination 

*PFASG - Mem Wait bit 
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Table 4.6 (Con't) Process Table Common ELQUE Bits 

HUST BE THERE HIGHT 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 

*PFSTH - Self-termination occurred 

*PFDIN - Delayed Operator Interrupt Flag 

*PFPCH - Hold on> I Parallel Calls 

*PFIDF - IDEF or User Power Fail Done 

PFLG4 *PFSLN - Daemon bit 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 problem. 

if neither PFPRE nor PFS~VP are set I the Process is nResident" 

should never be set for a "Resident" Process 
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Following is a Table of the Proc~ss ternination conditions. 

will always be set: 

Condition Additional Messace 

FSBRK 

"C"B Interrupt World without User Control 

Break Request 

Interrupt World without User Control 

Control A Flag 

Trap Trap Bit 

?TERM Self Termination occurred 
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B) Has his stack been pushed? (CSTK = CSTKC) 

2) Check the Status of each Control Block. 

A) Is it waiting on some specific event such as an over-

lay load? (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? 

3) Check the status of each Process Table. 

A) Is 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 COWlnen bits. An "*" in the table 

indicates that these bits might indicate a failure 

mode and need further examination. Not all bits have 

been covered and other corr~inations 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 TCB chain to deter­

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

b) Scan the Blocked Queue (BLKQ) 

1) Use the same procedure as outlined for each Process Table 

in Step 3) above for each Process Table on the Blocked 

Queue. It 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 Precess Tables 

on the Blocked Queue. 

Note that some Process Tables on the BLKQ may still have 

core assigned to them ("Eligible"). In 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 CorrIDon BLKQ Bits 

WORD MUST BE THERE MIGHT BE THERE 

PSTAT PSBLK - Blocked PSRDB - Not Ready to run 

*$PSBRK - Operator Interrupt 

PFLAG 

i 

4=PFPRE - Pre-emptive Resident 

PFELG - Process is Eligible (In Core) 

PFUBL - Request to Unblock Process 

PFRSH - Reschedule Flag 

:fPFSWP - 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 

PFLG3 

PFQSC - Inhibit Scan 
i 

of backed up; 

TCB Requests: 

PFSP - Swap In/Out in Progress 

PFCMQ - Process in Enqueued to Core Man­

ager 

(only if PFSWO - Process is being Swapped Out : 
PFLEG not 

set) 

, 
PFSUP - Super User 

*PFWSL - Waiting on .SGNL 

*PFATL - Fatal Process Terreination 

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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WORD 

PFLG3 

(con' 

PFLG4 

Notes: 

Table 4.7 (Con't) Process Table CommonBLKQ Bits 

MUST BE THERE NIGHT BE THERE 

*PFIWC - Interrupt without User Control 

*PFDIN - Delayed Operator Interrupt Flag 

*PFIDF - IDEF or User Power Fail Done 

(none) 

$ Refer to same note in Table 4.6 

t Either PFPRE or PFSw~ must be present 

* Refer to same note in Table 4.6 
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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 (IESv-iP) 

1) 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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(3) System Call/Daemon Analysis 

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

a Daemon or User System Call Control Block. Note that some Sys­

tem Calls such as the ?CPJ..IN put a "WI in CATCB (offset ,0) to 

fake a Daemon so that the TCB status Vlord "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 history, I would expect 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. vIe already know 

the Control Block address which was used with the flow in Figure 

4.12. There are two key questions to which we are looking for 

answers: 

a) ~fuere are we hung and should we be there? 

b) ~fuy 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: 

1) 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 4,0 (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. 2l. 

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 place in core and 

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

3) Examine location 366 (CRSEG) to determine whether t~e Cen­

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) IB~ + RDHDR - Overlay being accessed is a core res­

ident overlay. The overlay # is contained in loca­

tion RDh~R+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 overlays 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 SLpIDC = 177777, it indicates that the SLM was 

not AOSGENfd. 

At this point, it is "digging" wi thin the routine in \vhich 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 SYSD~W as described in Section 

7.5 and 7.6, resp~ctively, "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 32I<w increments. 

2) Addresses ar~ relative to the beginning of each 32Kw block 

3) Will search a complete core dump fairly quickly 

4) Any "hits" will have to be converted manually to a 

Physical Page/Offset for use in SYSDMP. Table 4.9 on 

the follmving 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 translation 

table or lK page. 

3) The searching is very slow because of translations and 

can take on the order of 5-10 min. just for the sr1AP area 

4) Will stop searching with the 1st "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 s~mp, 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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Overlay # 
w/SLM 

~ 

1 

2 

3 

4 

5 

6 

7 

1,g 

11 

12 

13 

14 

15 

16 

17 

2~ 

21 

22 

23 

24 

25 

26 

27 

3~ 

31 

32 

33 

34 

35 

36 

37 

Table 4.8 

(Current as of AOS 1.~6) 

Overlay # 
~.,/o SLH 

~ 

1 

2 

3 

4 

5 

6 

7 

1,0 

11 

12 

13 

14 

15 

16 

17 

2,0 

21 

22 

23 

24 

25 

26 

27 

39 
31 

32 

33 

34 

35 

Title 

SSOV1 

UNIT 

CHOV1 

SCHOD 

IOOV 

SWAP I 

SWAP 0 

SWAPM 

SYNLP 

SYNCH 

" RESLV 

RESL2 

OPEN 

CLOSE 

DE 

CREAT 

DRLSE 

BOOT 

PROC 

PROC2 

PROC3 

PRCNG 

SSOV3 

SSOV4 

SSOV5 

DHUT 

XINIT 

NAMES 

CHAIN 

SSOV2 

SSOV6 

DIRST 
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2 

2 

16371~ 

1~247,0 

16371~ 

16371,0 

16371,0 

1,0247,0 

35,05~ 

17711~ 

2,0 

5 

1 

16 

15 

22 

24 

36 

32,0 

3,0 

3,0 

24 

,0 

3 

,0 

45 

45 

12 

1.0'247,0 

,0 

19 
1 

Word 1 

1,0247~ 

1,0247,0' 

~ 
654 

11 

37 

37 

37,0' 
13311,0 

35,046 

1,02,0.0',0 

1,0247,0 

2.0'~31 

1,0247,0 

126.0',0.0' 

31771 

1.0'2.0'~,0 

1,0247,0 

1,077 

34.0'41 

3.0'365 

1.0'247,0 

1.0'247,0 

1264,0~ 

10247.0' 

122.0'7~ 

1,0247,0 

1~247,0 

346 

1,0247~ 

1,0247,0 

32365 

52,0' 

615 

1,0247,0 

1,0'247,0 

514,0'7 

514~1 

514.0'1 

32234 

314.0',0 

21,04,0 

41,0 

414 

414,01 

447 

4541,0 

15324,0 

4142,0 

7 

3~ 

21412 

31,016 

3,06 

46~ 

445 

613 

535 

6,0'2 

34 

21 

571 

215 

21~~6 
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Table 4.8 (Con It) 

)verlay # Overlay # 
w/SLM w/o SLH Title Word fJ Word 1 Word 2 

4~ 36 ACLST 14 1~247,0' 42 

41 37 PNA11E 2 1,0'247,0' 631 

42 4~ SYSER 5,0' 1~24~~ 414;J3 

43 4l. NAHE2 5 1,0'247~ 32 

44 42 SSOV7 7 1~247,0' 744 

45 43 SSOV8 11 1,0'247,0' 4,0' 3-

46 44 SSOV9 11 1,0'247,0' 516 

47 45 INFOS 5 1,0'247,0' 7 

5,0' 46 lREC 15 6137 12344!J 

51 47 ISEND 25 17777,0' 1 

52 5,0' ISEN2 6265 57 25 

53 51 CLNUP 3,0' 1264,0',0' 1,0',0',0'15 

54 52 SOVll 3 1,0'247,0' 564 

55 53 SOVl,0' 4 1,0'247,0' 7 

56 54 SYOV1 1 1,0'247,0' 416 

57 55 SYOV2 15 1,0'24,0',0' 1,0'152,0' 

6,0' 56 SYOV3 7 172,0'7fJ (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) 4~ (SP) = 'Spv 

c) 41 (FP) = Fpv 

d) 366 (CRSEG) = 6~1 (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 (PS~ID), 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 PS~~ 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 "1~5l35" for GOPEN 

2) a "_1" since this is the initial concurrent overlay being 

used by this Control Block 

3) the return address up<?n completion which is "TRTN" 

In addition the overlay is loaded, if necessary, and a SAVE 

block is pushed on the st'ack with the number of "temporaries" 

needed by the overlay. GOPEN uses 2~8 temporaries. 

3. The overlay, OPEN, will be entered at the entry point, GOPEN, 

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 n~~ers are octal) 

#H value vie1ding physical pa g e I Logi'Cal I 

Segment YJ 1 2 3 4 5 6 7 Address Ranoe 

YJ ~ 4,0 1~~ 14~ 2,0,0 24,0 391YJ 34,0 91 - 1777 

1 1 41 1.0'1 141 2.0'1 241 3.0'1 341 2~.0'~ - 3777 

2 2 42 1~2 142 2.0'2 242 3.0'2 342 4~~~ - 5777 

3 3 43 1.0'3 143 2,0 3 243 3~3 343 691~,0 - 7777 

4 4 44 1~4 144 2.0'4 244 3~4 344 1~~.0',0 - 11777 

5 5 45 1.0'5 145 2915 245 3,0'5 345 12,0~~ - 13777 
6 6 46 1,0'6 146 2,0'6 246 3,0'6 346 14,0',0,0' - 15777 
7 7 47 1,07 147 2,0'7 247 3.0'7 347 16,0.0'.0' - 17777 

1.0' 1~ 5~ 11~ 15~ I 21.0' 25,0' 31,0' 35.0' 2.0',0'.0',0' - 21777 

11 11 51 III 151 ·211 251 311 351 22.0',0',0' - 23777 

12 12 52 112 152 212 252 312 352 249f~~ - 25777 

13 13 53 113 153 213 253 313 353 269f~,0' - 27777 

14 14 54 114 154 214 254 314 354 3,0'f1~9f - 31777 

15 15 55 115 155 215 255 415 355 32,0'.0'.0' - 33777 

16 16 56 116 156 216 256 316 356 34.0'.0'~ - 35777 

17 17 57 117 157 217 257 317 357 36~,0~ - 37777 

2~ 2,0 6.0' 12~ 16.0' 22,0' 26~ 32,0' 36,0' 4~~~~ - 41777 

21 21 61 121 161 221 261 321 361 42f1f1~ - 43777 

22 22 62 122 162 222 262 322 362 44~~,0 - 45777 

23 23 63 123 163 223 263 323 363 46,0~f1 - 47777 

24 24 64 124 164 224 264 324 364 5,0',0'~~ - 51777 

25 25 65 125 165 225 265 325 365 52~,0'.0' - 53777 

26 26 66 126 166 226 266 326 366 54~,0,0 - 55777 

27 27 67 127 167 227 267 327 367 56.0'.0',0' - 57777 

3;1 3;J 7,0' 13.0' 17~ 23.0' 27~ 33.0' 37~ 6~.0'.0'.0' - 61777 

31 31 71 131 171 231 271 331 371 62.0'.0';J - 63777 

32 32 72 132 172 232 272 332 372 64.0'.0'.0' - 65777 

33 33 73 133 173 233 273 333 373 66.0'~~ - 67777 

34 34 74 134 174 234 274 334 374 7,0',0~;J - 71777 

35 35 75 135 175 235 275 335 375 72.0',0'.0' - 73777 

36 36 76 136 176 236 276 336 376 74~.0'.0' - 75777 

37 37 77 137 177 237 277 337 377 76.0'~;J - 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 of. 

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 nt::mber of "temporaries" needed 

by the overlay. UOPEN uses 48 temporaries. 

5. 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, GS~mM. 

6. A" JSR It is done through a Page Zero variable, • GSMEJ."1, into 

the subroutine. 

7· The subroutine GSHEN will do a "SAVE 5" which pushes a Return 

Block and 5 temporaries on the stack. If we were to "hang" 

in GSNEr-l, that is the vlaY 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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(i) 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 l65~ 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. l65~ words in 

length, only a subset of those words are used during IIscheduling 

a Process". 
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IN I NCHK = , 
OR SCHEDULER 

CC = ADDR (3) ESS W 0 PSRUN = , 

SCHEDULING 
A PROCESS 

+ 
RUNNING 
PROCESS 

CD 
CC = PROC. TABLE ADDRESS 
PSRUN ='1 

SYSIN = 0 

FS·I) I 1J4 

CC = PROC . TABLE ADDRESS 
PSRUN = 1 

0 SYSIN = 1 

+ 
RUNNING 

CONTROL BLOCK 

CC = C.s. ADDRESS 
PSRUN = 1 
SYSIN = 1 

o 

Figure 4.22 "Scheduling a Process" Block Diagram 

X 
I I USER 

EXT 1,0 WRT DEF SING FMT LEF 10 WP DEF A DCH 
FLT ERR ERR ERR REF OR MODE 

1 J B 

o 2 3 4 5 6 7 8 9 10 11 12 13 14 

FS·I/I/).~ 

Figure 4.23 C33~ 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 does 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 syste~ was "hung" (or not responding) somewhere else but 

we caught the system servicing an interrupt ""hen 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 t -1 since this came out of 

our flow using Figure 4.12, "wnere 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 

"ISZ'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 1st interrupt. A "~" 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 1st 

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. 

4-76 



lh,--'ultilnH,Hll1tl,'Pl1flI11.'d 111 r'l\.,:tk"iill",11 1"1,<11111"'11\ ;\\I~n,ll.t·II"r!I' lfi~'. ,,":" '''''I' 

rr, P:If.1 (;,,'tlc'rli '1111'1,\\,','" Inl' -11" '11111r"-1 11IIrt"Nh,", "I tr I HI III I':' 111\1 tll;ILnt"~L!lh:' ' •• Irt 11' I' ;ll!' ,1114'\]I1I,'1I[ ;1'11' UlrOIIIl,1fHHI"Ollf,ILllt.."11 

1)(.'1"':111 1:-' [0 llt,,· [L'prnlfll,-',<-'d HI ..... ,\\,JI.... 'If' UI )'.1I'f Wlr!IPIL( rill: '-"pit' ........ 1'1 111r '.\' III (', II I;lOI,.1i I! (I'v 111 1I1tli'li I,' "\ • '1111. \.1' ',f ; ":t '. ---

d) Location~ 

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 1st 

word of the Interrupt Stack, SSe This location is moved to 

location 4~ by the Vector instruction when a "stack change" 

is indicated. 

f) Location 4~ (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 IIReturn 

Block" word wi thin a Stack Frame. Figures 6.1. 4 and 4.21 il­

lustrate the relationship of the SP and FP when using IISAVE" 

instructions. The FP will usually appear as "~" until the 

1st IISAVE" is done but the Progranuner 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 l1 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 Lac ~ 

can be over-written by nested interrupts, this is a good value 

to keep in mind. 
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i) Old Mask 

This will be the System Interrupt mask that was in effect 

prior to this interrupt happening. This can be useful in C2-

termining the devices wi thin nested interrupt levels. .i'>_sain 

Table 6.7.1 can be used to determine the device. Note that 

this can be an "OR" of multiple devices at nested inte.!"rupt 

levels. Refer to the Eclipse Programmer's Reference Hanual 

(915-24) on the Vector Instruction (Page 4-7) for additional 

information, if needed. 

j) Old 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 location 2 is set to the 

addresS of "OISMIS" so that at the end of an interrupt service 

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. 

k} Old Map OIA 

This is the map OIA which is taken i~mediately 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$ (~~PUI) 

which might provide useful information. 

1) CUR6~ - 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 6.7.1. "AOS 

Logical Address Space Layout", graphically illustrates the 

usage of those slots. 

m) Old 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 l~'s. 
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The main reason for "laying out" the Interrupt Stack is to deter­

mine where ~le were ~7hen the system was stopped to take the core 

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 #1 

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 1st 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 

"~" (keep that in mind). Examining location 4, we find that the 

Interrupt Stack, SS, begins at 156~. The current Stack Pointer 

(SP) and Frame Pointer (FP) are 16~2 and ~,respectively. An 

FP of "IJ" is O.K. if no "SAVE's" have been done since it was 

"initialized" to "~". 

Now we can "layoutll 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 "IJ" (agrees with the contents of loc ~). The SP is pointing 

to location SS+22. The next frame contains a "SAVE" block but 
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~) H SYSDNP/S=ADL1.03.S1.ST 1018771100.51.CD 
ADS STSTEN DUMP RNAL )"ZEF? .~·EV 1.1 
+ INTLV:OOOOOO + 1st level of Interrupt 
+ SYSIN:OOOOOO + In User at time of Interrupt 
+ 5:001000 + Current Interrupt Mask == PIT 
+ 
+ O:OOftftOO + 
+ 4:001560 + 
+ 

PC at time of Interrupt 
Beginning of Intr Stack (SS) 

+ 40:001602 + 
+ 41:000000 + 
+ 42:001776 + 
+- 43:013450 + 

SP 
FP 
SL 
SO 

Values Copied by 

+ 
+ 1560: Ofn.1000 +-
55+-1 :031645 + 
S5+2 :031645 + 
SS+3 : ft:320 11 + 

SP 
FP 
SL 

$$+4 :013450 + so 
SS+5 :000000 + AC~ 
55+6 :000417 + ACI 

AC11 = 661112 
ACI = 1111124 
AC2 = 1111115 
AC3 =164172 

PC = 14275 
User, ION = 
Carry = 11 

SST 7' : 000808 + AC2 /' 1'0.1.. 'l:;jM P ¢ " 
SS+10 :014124 + AC3 ~ I~ 
~$~$~+~1~1 __ :~0~O~0~0~8~9~+ ______ ~C~+~PC 
55+12 :060000 + Old Mask 
S5+13 :010581 + Old Loc 2 
.$~5~+-~1~4 __ :~8~O~0~1~7~3~+ ______ ~O~1~d~Map DIA 
S5+1~ :068285 + CUR6j 
5S+16 :062114 + CUR62 
55+17,:164172 + CUR64 
55+20 :066102 + CUR66 
5S+21 :174213 + CUR74 
"'::.:..~' ... ::.:..S; +,;.,,: .... ::,;:: ..... ::::,.::. _: 1;..3 t;,.J J::".] J:;..J t::".11:;...] _+ ______ ..:::O-=l..:::;d-=..CR.SEG ~ S P 
$5+23 :076062 + AC~ 
55+24 :000000 + ACI SAVE ~ 
SS+25 :000761 + AC2 
SS+26 :008008 + OFP JSR @.MLB 
~5~S_+~2~7 __ :~1~1~4~2~4~1 __ + ______ ~A~C~3~ @IRTC+513 
55+30 : t160205 + 
SS+J 1 : 0£122t15 + 

+ 14274: t112222 + 
IPIT+1 :lB3510 + 
+ 
+ nODE N 
+ 
+ 14274:1SZ @.RESC B + 
1PIT+l :SUC 0 0 + 
+- . 
+ NODE F 
+ 

1 

+ 365:B41200 + 
+ 41200+42:0B0003 + 
+ 41200+22:000025 + 
+ 

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

+ B~/E 

Operator 

CUR66 
ERCDC 
PITDC 
CUR64 

Figure 4.2, Example *2 Interrupt Level "Hang" 
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this was done from RTC code at IRTC+5l3. Since this interrupt 

was from the PIT, I would suspect that that "SAVE" block was 

residual, and it is. 

The values copied Gown 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 "1~35l~" which using Mode 

N is an SVC ~,~. 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 ~ would not correspond to the PC found 

in the 1st level Interrupt "Retun Block" (excluding nested inter­

rupts) and that the PC in location ~ would probably be close to 

the PC when the Operator stopped the systemv The PC in location 

~ probably would have been updated since we would have taken 

another interrupt, especially with a mask of "l~~~", and should 

point into the area where we are "hung". 

The conclusions that can be drawn are: 

1) There was ~ 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 "~". 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 =~" (would be "I" 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 "JMP~tt. 

You would now have to examine the EXEC as a User Process 

(discussed in sub-section 1) to determine why the EXEC did the 

JMP~. 

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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t) X 5Y50MP/5=AOL1,03.51.5T 1004771630.51.CO 
. ROS S)"STEN OUNP ANAL'r'ZEP F:EV 1. 1 

+ INTLU:000000 + 1st level of Interrupt 
+ 8i'5IN: 000001 + In System at time of Interrupt 
+ 5:000717 + Current Interrupt Mask == MHD 
+ 
+ 0:004151 + 
+ 4: 0015::70 + 

PC at time of Interrupt 
Beginning of Intr Stack (55) 

+ 
+ 40:001610 + 
+- 41 :001610 + 
+- 42:001776 + 
+- 43: f113450 + 
+ 
+ 1560:000000 + 

SP 
FP 
SL 
SO 

+ 1561:031276 + SP 
SS+2 :031276 + FP 

Values Copied 

AC~ = ~~~~5 
ACI = ~21~~ 
AC2 = 32241 
AC3 = 4114~ 

PC = ~4151 
User, ION = 

bv 
* 

1 

Operator 

85+3 :031616 + SL 
55+-4 :013450 + SO 

Carry = not copied 

SS+-5 :111461 + AC~ 
SS+6 :020313 + ACI 
SS+7 :000257 + AC2 
SS+10 :000306 + AC3 
55+ 11 : 162054 + C + PC 
SS+-12 :000000 + Old Mask 
88+13 :010jOl + Old Lac 2 
S8+14 :600437 + Old Map DIA 
~~~~~~~------~~~ 
S8+15 :06016j + CUR6~ 
SS+16 :062047 + CUR62 1st level 55+17 :064174 + CUR64 
SS+28 :066024 + CUR66 
$ S + 21 : 1 74 1 01 + CUR 7 4 
88+22 :000000 + Old CRSEG 
~$~S~+~2~3~:~0~4~2~1~O~0~+ ______ ~M~H~D~DIA status 
55+24 :008000 + AC~ 
$$+25 :002100 + ACl 
$S+26 :032241 + AC2 
8S+27 :000000 + OFP 
$$+30 : 103765 + AC3 4-- SP) F P 
SS+31 :000005 + AC~ 
5S+32 :002100 + ACl 
S$+33 :032241 + AC2 
S5+34 :041140 + AC3 
5S+35 :164151 + C + PC 
SS+36 :000717 +- Old Mask 
~S~8~+~3~7 __ :~0~1~4~4~4~0~+ ______ ~0~1~d~LOC 2 
~S~S~+~4~8 __ :~0~0~0~0~3~7~+ ______ ~0~1~d~Map DIA 
SS+41 :060165 + CUR6~ 

2nd level 

$5+42 :062047 + CUR62 
$8+-4J :064174 + CUR64 
SS+44 :066024 + CUR66 
88+45 :174101 + CUR74 
55+46 :600000 + Old CRSEG 
5S+47 :032313 + 
+ 
+ 4151:000400 + 
DPAST+20 :000000 + 
+ 

Location @last Interrupt 
( 11 JMP .") 

+ B~JE 
4-89-



, I"" • .,'Pl .... U "'11 ... ' .. ,' ...... , .... '" '" ..... ' ... ~ .. ·· ... n •• l' , .• " •.•• . ..-" . - , 

; ~,) 1\1r;II~t'n,--~rl' '.·IIIPI"\f't.'~ 1,)1" ~!ll' :tfU\{"d !lfUTIP-.• :. ,.r 'r.1l111Ih!.lIh.lll\.llIlfL'tt.lth·,'. ':,'11111" '1H' oIlIt'Ulllr'lI( dill III't'II I1 ,I.nt lll ,,:I\II(,IIIII'';! 

~"'P'"1 l~ If) :1',' r 'prDdu,··" 10 wltol-.' <lr \!I pan \\'irt,PHr '!h .. ' ,.'(p1"'.' .... r'lrlfl{- '.\-Tl!f"11 lp!.r"~_tl :'\ III Iqrtl"rI.·"-: ·'''h·l.d ot I_C_'"" __ 

of the problem was "consoles would nrit 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 1st 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 (MHO). Location ~ 

is the PC at the time of interrupt \vhich is "4151". Note that 

this does not agree with the 1st 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 l56~. The cur­

rent Stack Pointer (SP) and Frame Pointer (FP) are l6l~ and l6l~ 

respectively. 

Now w~ can "layout" the interrupt stack using the diagrams 

in Figure 6.1.5. "t-!e can note the old stack values. The" Return 

Block" is next. Note that the "C+PC" at the time of interrupt 

is "1~2~54". Since SMONI begins at 2~~1 and INCHK = I, we were 

in the System Scheduler Checksum loop prior to the interrupt. 

After the "old CRSEG" location, the Hoving 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 (333~), we note that there are 

no errors and that the interrupt was due to a "SEEK DONE" on 

Unit 91. 
The values copied down by the operator when the dump vIas 

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 "4151". 

2) Location ~ 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 "Jl\o1P." (4yJ91). The value 4151 equates to "DPAST+2yJ" 

which is in the Moving Head Disk Startup routine. 
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The conclusions that can be drawn are: 

1) 1t!e were actually "hung" at Interrupt Level. } 
( 

2 ) The cause of the hang was a "JHP." at DPAST+21 in the 

Moving Head Disk Startup routine. 

In reality, there was a "race" condition, when mUltiple disk 

drives on the same controller were in use, with the disk "tir.le 

out handler" which wuld cause an "illegal" disk state to be 

entered and the "JMP.". Both the problems of being able to enter 

an illegal disk state and the "JMP." being in the code have been 

fixed in Update 1.~6. 
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SEC'r'ION S 

SYSTE':'1 TR...1..?S 

A "traS' message" :.s t~e operati.:1g ~:::-3':sm :(e520['..52 '::J a :10.:1-::;:':'2':' 

hardware fai~ure suc~ as a map violation or a non-fa:al softNare :a~':'-

ure such as an invalid Task Control Slock (TeS) acdress. 

error may cause the process to abort, ~ut the o?era~~ng system wi:~ 

still be functioning. A fatal error will cause the o?erating sys~em 

to abort, ie: Panic. Note that the "non-fatal softrNare failure" ma.y 

have been caused by a hardware failure which went undetected ~y any 

existing hardware check-circuitry. 

The "trap messages" will be broken down into the :ollowing cat­

egories for easier discussion: 

Section 

5.1 

5.2 

5.3 

5.4 

5.5 

Description 

"?RETURN" System Call Trap 

Hardware Trap 

Software Trap 

Ghost Trap 

Special Cases 

Page 

5-3 

5-5 

5-9 

5-20 

5-32 

The last category, section 5.5, will doc~uent a couple of the more 

obscure cases which will probably never occur but should be listed 

for completeness. All "Traps" will have the fcll:::>wi!1g general ::Jrmat: 

*ABORT* 

Group-reason, Specific-reason 

Cx, ?Cxxx, .\q1x, .::l,.Clx, .\C 2:<: , ;"C3x 

ERROR: FRON PROGR.Du"l 

The "Group-reason" and "Specific-Feason" are filled in with certain 

text strings. The values of these text strings in addition to 

whether a break file was created-will determine the sub-section of 

this chapter to use. 

bilities. 

Refer to Table 5.: which outlines the possi-
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"GROUP-REASON" "SPECFIC-REASON" BRE,L\KFILE CREA TED ) SECTION 

USER TRAP (Normally NO 51 
None) 

WRITE 

USER TRA? VALIDITY YES 52 
I/O ACCESS 
DEi=ER 

USER TRA? DATA BASE yr::~ 
-;) I 5.3 

GHOST TRAP (Any) 
I YES I 5.4 

USER TRAP (None) - C300 
(Obscure - Use VALIDITY - C330 

YES 5.5 

Section 5.2 Firs;) 

Table 5.1 "Trap" Differentiati:lg Table 
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" j r ~, ,'I ." 
, -,'If'l '";"',; 

5.1 "?RETU2:i" 5"s':e:::1 C3.11 ::'r::!.? 

~anual (393-12~) on Page 2-13 ~o= a Re~i3ion 1 ~anual. 

This sys'cem call can be used ~ot~ Eor a "good" return. anc. for 2.n. 

"error" r2tur:1. 

indicate t~e type of return. If a "good" return is ~eing taken enc. 

AC2 is not set properly, the system will attempt to interpret AC2 as best 

that it can using the following format: 

?RETU?S 
FLAGS FIELD 

5 

Term Field 
(octal value) 

o 
1 

2 

3 

4 

5 

6 

7 

I 
8 

PROCESS IiJ 

~leaninc:-
" 

No message 

"User Trap" 

i 
15 I 

"Console In ter:::-'::.pt" 

"Superior Process Terminated" 

"Terminatec. by .;OS - UnknO'.·m ~!ess2.ge 
Code" 

(5 ) 

(6 ) 

(7 ) 

Note that "Field \j2.1ues" of 5, 6, or 7 only re':.'::.::-n -:'::'21.r nU:.-:1erl:: 

equivalents. If a combination bits in AC2 con-:.ain. a Term ?ieli 

octal value of "1", the father process 'dill think that a son precess 

had "trapped" when in fact, no trap ~ad occurred. If the father 

process happens to be the CLI, a "Trap" message '."ill be printed on 

the console such as: 

*ABORT* 

USER TR;P 

C0, PC~, AC~ 1, ACl 0, AC2 ~, AC3 ~ 

ERROR: FRO~l PROGR.;"'1 

X,RETST 

even though no actual trap occurred. 
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( ',.) ( 1 ~ 

The contents a~ the messa;e that ~s t!?e~ an ~he c0~301e ~ill 

che message will be close abol/e. - .''''''; 

~s created beca~se ~he 
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A "hardware tra? ~essage" is the sof~ware res?o~se to ~ har~~ac~ 

rna? '1 i 0 1 a :. ion. On the Ecli2se series machi~2s, a hardware ma~ 

lation can be caused by either: 

1. Validity Violation - a~ attempt to access outside of the 

user's given logical address S?3.ce (sometimes referred ~o 

as "context"). 

2. Write Protect Violation - an attem~t to write into an area 

of core that is write protected. 

on a page basis (2K octal words) . 

Core is write ~rotected 

3. Defer Violation.- The program has attempted to do ~ested 

"indirects" more than sixteen levels deep. 

4. I/O Violation - an attempt has been made to issue a pro­

grarn.rned I/O instruction to a device code which is protecte':' 

by the map. 

Note that "Processes" which run under AOS will execute with LEF mode 

on. The implication of this is that if a process inadvertently issues 

an I/O instruction such as a "halt" (63~77) without first turning LEF 

mode off I the "Halt" Hill be interpreted by the map as an LEF i!1s':r'J.c-

tion. A trap will only occur if the effect.ive address calculated 

is outside of the logical address space, and then as a "validity" 

violation not as an "I/O" violation. 

When a map violation is detected, the hardHare disables the map 

mode and executes a "J~lP@3". The softftlare then moves the ?C and the 

accumulators ' . .;hich ',.lere stored on the stack a t the ti::le 0 = tra? .:...::. to 

the appropriate storage places. The ultimate software action w':"ll 

depend on "who" was executing Hhen the trap occurred. 

The following possibilities exist: 

Process Executing 

1. The 0gerating System run­
ning rnap~ed. 

2. The Peripheral ~anager 
handling byte device I/O. 

3. A non-recoverable AOS 
Process such as the Operator 
CLIo 

4. A User Process. 

·5-5 

Resulting Action 

1. 

2. 

3. 

4. 

.. 

Panic 7 

Panic 12 

Panic 1.0 

Error message typed 
on thS respective 
console. 
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The various "Panics" are discussed in detail in Sect~on 6 which 

discussed Panics. 

lation occurs, a message si~ilar to the following will by typed on 

the respective console: 

*ABORT* 

__ ._ USEE .. T;t.~P, VALID ITY 

or: 

C~, PC 453, AC~ 155555, ACI 144444, AC2 66666, AC3 77777 

ERROR: FROM PROGRk~ 

XEQ, TESTIS 

*) 

*ABORT* 

USER T;t.~P, I/O ACCESS 

C~, PC 456, AC~ ~, ACI 44444, AC2 55555, AC3 66666 

ERROR: FROM PROG~~ 

XEQ, TEST16 

*) 

Note that in the above "Trao"t LEF mode had been tur~ed off prior to . ----_._------------------=---- --.... -.--.-.- .. ---.--- .. -.. . .... " ._., .. 
the trap occurring! ! __ Ia. .. addition .. to .. the_ above message, _ a file is 

created on the disc called a "break save" file which contains a 

core image of the logical User Space at the time the map violation 

occurred. (This is the counterpart to the file created under RDOS 

called "BREAK. SV" OR "FBREAK. SV"). This file '.viII have a file l"'.ar:1e 

similar to: 

?~15.17 33 19.BRK 

or: 

?~~4.~9_54_42.BRK 

The file name has the following format with each element having a 

particular significance 

?PID.HOUR MINUTE SECOND.BRX 

where PID is the Process Identification number. The file can ~ither 

be accessed dynamically usi:1g a system utility called "DEDIT" w::"':;;' a 

sequence such as: 

_ ..... _--_ .. _. __ . -- ._. __ .. _._----
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)XEQ DEDIT ?~~4.i9_5~_~2.BRK 

AOS FILE EDITOR REV l.~ 

+34426: 

+34427: 

+BYE~ 
) 

1;12111 + t 
14,iJ00,'Z + l 

or it can be accessed by ?rinting the file on the line printer i~ a 

format similar to the ROOS "F?RINT" using the following CLI COI7l.I:1a.nc.: 

)XEQ DISPLAY/L=@device ?~~4.~9_54_42.3RX 

Where device is: 

LPA - standard Line-Printer, primary device code 

LPA1- standard Line Printer, secondary device code 

If the system has a Data Channel line ?r~nter, LPB or LPB1, either 

the EXEC can be initiated via the UP macro and the LPT/LPTI used or 

the "/L" switch on the DISi?LAY command can be changed to ."/L=filename" 

and then the file printed after the DISPLAY is finished via: 

) SUPER ON 

*)PRTYPE/R 2 (assumes the console is O? CLI) 

*)TYPE/L=@device filename 

*)PRTYPE/S 2 

*)SUPER OFF 

A process t~at accesses t~e Data C~a~nel line pri~ter ~ust be 

"Resident" or the following error will occur: 

"ILLEGAL PROCESS TYPE, FILE:LPB" 

The DISPLAY process cannot be made Resident via the EXECUTE (X) CLI 

command, therefore the above method is needed. 
The printout can no'ti be examined while the syst.om is being '...:sed 

to run other AOS jobs or diagnostics. 

We have looked at the t~ap mechanism from a hardwa~e nap stand­

point, now let's eX2J.11ine it f:::-om a possible cause standpoint. ':'0 

.adequately troubleshoot a "t~ap" we must take into account the fol­

lowing four possibilities: 
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is one 

tra~. 

the instruction+l address thac caused t~e trap. It ·::oes 

not point to t~e area ~here the actual hardware 

occurred. 

3. a software problem caused the trap and the "PC" points to 

the area where the actual "mistake" occurred. 

4. a software problem caused the t~a? ~ut the system code 

execution ping-pong'd around prior.to sensing a tra? 

The "PC" points to the area r",here the actual trap occur­

red but not to the area where the initial "mistake" oc-

currec.. 

There are no real rules that can be given to dif~erentiate between 

cases 1 and 2, and cases 3 and 4. You should assu.:.-ne that your proo-

lem is either a case 1 or case 3 until you either run out of possi­

bilities or find evidence pointing to case 2 or 4. My only objec­

tive in mentioning the other cases is to make you aware that t~ev 

can exist and should always be kept in the back of your mind but 

do not jump on them as an explanation too quickly, at least not prior 

to exhausting other possibilities. 

Be aware also that the above cases become ~ore complex on an 

interleaved machine than on a non-interleaved machine. On a ncr.ir.t.er-

leaved machine there is a margin for error since each module ~s 

8K, or 16K words, or 32K words. On an interleaved machine, si~ce 

instructions are put in sequential modules up to Sway interleaving, 

you almost have to know the instruction that failed. If-you are 

off by one instruction either way, you are in a different module. 

If it appears to be a hardware problem, troubleshoot it on an un-inter­

leaved machine. 
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----_ .. _-----_._-----------_._---_.- ----.------------.-~-

acdress usually in a Task Control Block ('!'C3) • S UJ".Inary ,-, -

r2.=:.sons ::J::: 

system call, '>Jhicn delays che task :c= x nt":I!lbe:c 8: rnilliSecanc.s, ;+~~ 

task's Tca is placed on a delay chain which is linked ~rcm ~he Precess 

Table Extension. Refer to the figure S.l. The Process Table resiees 

in System Space and the TCE's are accessed using the window ma2pi~g 

facility with adcresses 76~~~-77777. 

",je are: 

a) putting a Tca on the eelay chain, the nurrber of ex~st~ng ~C3's 

can not be greater than 321~ and the Tca address must ~e be­

tween 76423 and 77623. 

b) removing a Tca from the delav chain because it has timed out, 

the delay chain must be re-l~nked around the Tca which was 

c) 

removed. The TCa link address must be of the format x76xxx, 

x77xxx,or 177777. 

searching the delay to remO\le a Tca because it has 

~aborted~, all the Tca addresses linked on the chain must be 

between 76423 and 77623 'tlith the exception of the last link 

which is a ~177777". 

If anyone of the above conditions is not true, an error in the :orm 

of a trap is caused. 

2. System Call - The task which issued the system call has ~~s 

Tca address 'i ~. \ -_. 423,612, etc) passed to the "Call Processor". 

in the Call Processor this address is verified by aeding 760~~ to 

the TCB address and checking for either Carry or bit ~ being set to 

a ~llt. If either is set, the TCB address is invalid. The TCa ad-

dress is used by the system to deter:nine the type of system call2.:i.G. 

the acctll"nulator values when the call ttlas made. 

3. Ghost - As mentioned be:ore, either the User or Ghost c~~ 

issue system calls. A c~eck is made to see ",hether the system call 

was issued by the USer or Ghost. If it wa the User, a second check 

is made to verify that the ~In Ghost Context Bit" in the TCE is re-

set (bit4=~ of ?TSTAT). If it is not, an error (ie: trap) is caused. 
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4. TCE Scheduling - User ~asks (':'C3' .3) ,.:) ?~r-ll ';"'" .=.(~ _.,,--'- -_ ...... 

order for a task to be executed, various S2arc~es and t~eir reS=20-

tive chec!<s are ::lade ·(rerer t·:J fi;ure S. 2) • 

a) Searcn the active TCE c~ain pointed to by USTAC to find ~~2 

b) 

c) 

d) 

highest ?riority task ready to execute. During tnis S2ar=~ 

two checks are ~ade: 

1) the nu~~er of TCB's on the active chain is ~ 45 8 
2) that the TeB link (?TLNK), if it is not -1, is between 

423 and 1777. 

Reorder TCB? A chec!< lS made whecher the Ready TCB that 

was found by the search needs to be re-ordered within a 

priority level. 

made. 

If so, the same checks as in (a) above 

Floating Point save area needs to be marred. Any task t~a.t 

uses the Floating Point Unit must reserve an 18 word area .~ 

which to save the Floating Point state when that tas~ or 

rrocess is rescheduled. This area is reserved via the ?IF?U 

Point Unit must be reloaded if offset ?T=PSF~. If an error 

occurs on the reload because the address in ?T?PS is invalid, 

a soft"dare "trap" "dill occur. 

Extended Variable save area needs to be remapped. This tec::-

nique is explained i!l. t::'e ,;'OS Progra..'1lI7ter' s ~lla:1ual U:f9 3-12:J) 

on Page D-4 for a 2ev 1 version. 3asically this allows each 

Task to utilize a "common" area of the 2.st memor:/ ?age 

(~-l777) for its own specific info~ation. This area is re-

stored from the task's storage area when the task gets con­

trol and copied into tha~ storage area when the task loses 

control. The offset ?TELN contains the address of the tas~'s 

storage area. The GST offset, OSTES, contains the address 

of the "common" area in the 1st memory ?age and OSTEZ con-

tains the number of words in this "common" area. If offse+: 

?TELN¥~ for the c~rrent TCB, this area is being used. 

reload, two checks are made: 

, . 
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lL that the address in ?~EI..N is '/al..L:i and e:.:i3ts 1:1 1.Jg::":3.1 

address space. 

21 t~at t~e address in SSTES is bet~ee~ J ar.d 1777. 

Either of the above ",viII 

e 1 E.xecute the C'..lrren t TCE. Pr lor to executi:1g r :-2-'/e':::- if! 

that USTCT l414L still c::mta':'ns a vali:i '1'C3 add.:::-ess. It :1'1'-1S-:' 

be between 423 and 1777. 

An¥ of the above errors will cause a trap to occur. 

5. Process Table - TCB's can be linked onto t~e Process Table ex-

tension if the systelu call they have issued cannot be i~.'1 .. ediately ex­

ecuted. Checks are made when putting them cn and taking them off. 

Lqefer to figure 5.31. 

a1 Linking on - When a TCB is being linked on, two checks are 

made; 

l} the n~~er of TCB's presently attached must be less than 

45 8 , 

21 the TCE address must be between 76422 and 77754. 

bl Linking off - when a TCB is being removed, the TCB link ad­

dresses contained in o~~set 7TSLKl211 for each linked TCB are 

checked to be between 76423 and 77754. 

If either of the above occurs, an error lie; trap} is indicated. 

6. Synchronous I/O - If t~e S¥nchronous Communications gear, SLX, 

is being used, the User TCB is checked in two places: 

a1 that the "Sync I/O in Prog" bit, 7TSY~T, is set in the TCE 

status word, ?TSTAT. 

bl that the synchronous line ~ that is stored in offset ?TSYS of 

the TCB is the same as the current line nUITber. 

Both of these checks are done d~ring the processing of a synchron-

ou~ line completion. 

occur. 

If either fails, a "software l' trap will 

The roost obvious soft'tlare cause :or this type of failure 'tlould 

be if a User were to accidently write into the area where the UST 

and/or TCa' s reside. One wrong 'Nord in the proper place '.·/Ould cause 

this failure si~ce the above areas a=e not write-pr~tected. 8e 

aware that a failure in any of the above checks need not be softwa.:::-e 

in nature but could very easil¥be caused by accessing the wrong 

location or by a bit pick or drop. 
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In the above instances, the tra? bie is !:" as?e'.::~ ",r':; 

9rocess. When tie ?rocess again gets co~trol, an error 3imil~r ~~ 

the following is typed ou~: 

* .1..BORT* 

USER T~;?, USER DATA BASE ERROR 

C~, PC 15776, ACXi tj, ACl 13, AC2 11361,0, .;C3 -!47 

ERROR: FROM PROGRk~ 

PROC/DEF/RES/IOC/BLOCK, CON 

*) 

~rote that the Carry, PC and acc1.!mulators in the above typeout are 

meaningless because no in::or:nation r",as stored in those respecti'je 

locations when the failure occurred. 

A "Break" file is created, the same as for the "hardware tra?" 

case. Using the procedures outlined in the "hardware trap" section, 

the breakfile can be "DEn-IT'd" or "DISPLAY'd" to verify that the 

contents of the TCB's seem reasonable. The key locations to check 

are as follows: 

a) ?TSTAT (offset 1) - verify whethe= bi~ 4=1. Finding bit 

4=1 is not in itself conclusive of a software failure. The 

rest of the bits should be examined for validity and it's 

contents should be noted for future reference. 

b) ?TSYS (offset 17) - verify whether the address in ?TSYS is 

of the format x76xxx, x77xxx., or 177777; and if so is bet"",een 

76423 and 77623 for a Tca doi~g a ?DELAY system call. To 

determine '",hether a Tca is ir.volved in a ?DELAY system cal::', 

two checks must be t:.=ue: 

1) bit ~ must be equal to 1 in ?TSTAT (ie: the Tca sus?e~c­

ed). 

2) Using bit 1-15 of ?TPC as an address, the code which is 

pointed to must be of the following format: 

~~6~17 

~~~~15 
XXXXXX 

?TPC~XXXXXX 

If 1) and 2) are both t=ue, the TCB is involved in a 

?DELAY system call. 
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c) - verify ... __ na:. tti..:5 ~lalid . 

This can be done by t=aci~g through t~e acti72 c~ain whi~~ 

is ?ointed to by ~S~AC (o!!set 15). ~~e last TC3 on t~e 

chain will contain a "177777" in this loca~~on. ~ote t~a= 

there cannot be more than 45 8 TC3's on the acti7e chain. 

e) ?TFPS (offset 15) - verify that the val~e contained in ?T??S 

if not ~ can be ?roperly mapped. Does the address fall with­

in the valid logical address space of the User Program? Are 

any of the User Tasks actually using the Floating Point Unit 

and if so, is this one of them? 

f) ?TELN (offset 14) - verify that the value contained in ?TSL~ 

if not ~ can be properly ~apped. Does t~e address fall wi~h­

in the valid logical address space 0: the User Program? Is 

the User using the Extended Variable Save Area feature? 

There are three locations within the User Status Table (UST) that can 

also be checked for validity. Thev are: 

g) USTES (offset 1) - verify that the value found is between a 
and 1777. 

h) USTCT (offset 14) - verify that the value found is between 

423 and 1777. 

i) USTAC (offset 13) - same as for USTCT. 

The above are the checks that can be made ',.,rith a minimum of errort. 

If checks of the above areas do not yield any clues as to the 

problem and the failure is occurring often enough, a test operating 

system can be built ~."hich ,vill "Panic" or "Halt" when any of ':he 

errors outlined 1 through 6 occurs. A core dump can then 

and analyzed as to the cause for the failure. The implimenta':ion of 

the "hooks" in the test operating sy.stem is beyond the scope of this 

package. If you feel that you are at that point of investigation, 

request additional help from ~ational Technical Support. 

The contents, along with a short meaning for each offset in the 

User Status Table (OST) and Task Control Bloc% (TCS) , can be found 

toward the end of the User Parameter (?A~U) file on a syst~m disk, 

illustrated in .;ppendix E of the AOS Progra.mmer' s ~!anual (093-120), 

and on the next couple of pages. 
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Nnemonic 

?TLNK 
?TSTAT 
?TELN 
?TFPS 
?TSYS 

?TSLK 

Nnemonic 

USTES 
USTCT 
USTAC 

Offset 

0 
1 

14 
15 
17 

21 

\ ~ - : "':;" 
.~"- - - . --

Valid Values 
423-1777 or 177777 
Note whether bit ~=1 

Note if not =:'J 
Note if not =iiJ 
if ?DELAY call must be of 

format X76Xx',,\:. X77XXX or 
177777. If so must be be-

tween 76423 a~d 77623. 
o or 76~23-77754 

User Status Tabla (CST) 

Offset 
1 

14 
is 

5~J.7 

Valid Values 
0-1777 

423-1777 
·423-1777 
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.l)USP 
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.DU,sc 
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.OUSR 
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J TASK 

.DIJSR 
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.DUS~ 
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.ousc; 
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'?TL~i(= 

'?TSTAT: 
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:TSI_= 
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77':<.\0= 
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TABI..E 5.4 

31_ Q C K ( i r: 5) T E M P L ~ T e: 
?TeUO MUST ~E ~EPT IN CPCER AND CONT!~U~US 
1T C C A~E o~nE~ED FO~ ~~STaRE I~ST;UCT!CN 

2 
3 
d 

.OS 

Ii 
7 
ti' 
1 1 
t2 
1 J 
14 
15 
16 
17 
?ll 
:<1 

rL!~~ C~OTE- ~UST ~E JFFSET ~ : III 
7SiAT\JS 3ITS 
:ST.\Ci< paI\jTF.~ 

:FRAME POPITER 
:ST:.CK LIMIT 
JFAULT ~t.'JOl..E~ 

: .H::~ 
pC t 
1.\C2 
1AC3 
I? C· HJ 0 C')' =? R If 
iUSP 
'TC~ E~TE~TION ~~G~ 

:FPU S~VE .\~EA ~aI~TER 

ICtJRRE~JT D::SCR!?";'G~ 

:SYSTEM CALL .a~Q 

lID CLEFT 3YTEJ ?~!O~ITy 

1SVSii'l C.\l..L LI"I< 
:2 2 ; )( ILL Pes T ? c C C::: 5 S L'i G C G liT! 'I;: 

23 'GH~ST E~TE~S!C~ ~OO=E~j 

: j G £ ~ - , i ~ 'l.< ~ 1 
1TS'(!;-,?TS?.,.1 

STATUS SITS (j., ?TSTAT) 

?TSP~I= 13:;) 
'?TSSG: 1 S 1 
1iSS P : 1a? 
'?TS;:(C= 13:3 
'?TiIG: 1~4 
,?TS!'Jf: 13 5 
'?TSGS: 1~5 
?TSH:i= lc7 
'?TSUF:: te9 
'?,. S V'~ : 1~<; 

J TAS;< PE'.:l.'ED 
J WAITING FO~ aVE~l~Y A~!A oq .X~T~/.~EC 

~AITI~G PO; T;CC~ 

IN G~aST co.",r~:.t:T 

~ENOEC A~~tT!NG ?GA~C~T 

f ?E~O aIr ~V~!l,alE 0I~ECTL~ TO u5~~S 

5VNCH~a~nus tiC CGMPLETIa~ ?IT 
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3.4 Ghost ':'r::.'O 

- :,,-').-::-. _6<0 __ _ 

are two possibili~ies -

and Ghost space are t~,iO se?era t.e con texts "IIi th ::. maxi::1'.L.'TI 0 f 3 2K~'l 

which interact with each other but do not use a~y of the other's 

space with the exception of the 1st User page containing the UST 

and TeBs. The User space is obvious, it contains the actual User 

written modules, task modules, etc. The Ghost space contains a pro­

gram which is transparent to the User (ie: ghost) and handles the 

following facilities for the eser: 

1. Debugger 

2. all record I/O modules (ie: byte devices) and associated 

data. 

3. some miscellaneous system calls. 

There are interactions between ~he two programs. System calls will 

be made from both User space and Ghost space by the respective 9ro-.. 
gram. The Operating System uses the B prograu ma? and the User/ 

Ghost share tl1.e A ?rogra..rn map. rN'hen doing a "DISPLj\Y" of a break 

file where a User was interacti~g with the Ghost, the Ghost space 

will be coritained between 1~~~~~-1777778. 

Figure 5.4 shows the linkages between a Process Table and the 

User and Ghost areas. Also shown are the general contents of each 

area. An example of the interactions :'et'lleen the User a:1d Ghost 

would be: 

1. The User issues a ?READ system call to read a -!O byte recor::' 

from a disk file. 

2. The Operating System recognizes the ?READ as a system call 

involving the Ghost. The Ghost is enabled and control is 

passed to it along with information about the system call. 

3. The Ghost analyzed the system call and it issues an ?~D3 

system call tQ read the entire disk :,lock containing the 

appropriate record into its buffer area. 

4. After all the data from the ?RDB system call has been moved 

into the Ghost buffer area via the data channel, the Ghost 
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issues a ?~3FG syscem call. T~is call mO'les the ~ytes ~s-

soc!ated with the recor~ requested by the User ~rom the G~=3~ 

buffer into the User .bufier. 

the ?READ normal return. 

As can be noted by the above ex~~~le, the User 

system call was partly processed by the Ghost. 

mentioned before, is transparent to the User. 

has .-:.0 

The Ghost, as ~/OI'as 

Now to examine both the Ghost and the ?READ System Call in a lit­

tle more detail. Figure 5.5 shows the User/Ghost TCE Linkages. When 

the User issues the ?RE_=\D system call, control is flassed t.o the G:"1os:: 

who will eventually issue the ?RDB system call. Since both the Ghcst 

and the User use the same 7CB, the information stored in the TeB must 

be moved prior to the ?RDB system call taking place to avoid it being 

over-written. The Ghost moves this information into a TCE Extension 

in the Ghost context. There is one Extension for each possible Cse~ 

TCB. If a User defines 12 TCBs, there will be 12 TCB Extensio.-:.s. 

The contents of the TCB extension is shown in Table 5.7. After the 

info!:TItation has been moved into the exter..sion, the Ghost can use 1:he 

User TCB to issue the ?RDB system call. After the system call has 

completed, the Ghost moves tho::> bytes from his buffer to the User buf­

fer via the ?MBFG system call. The User TCB is now restored from the 

respective Extension, and control is returned to the User at the ?~EAD 

normal return. 

While the Ghost lS handling the processing of the system ca~~, 

a bit in the TCB status word, ?TSIG, indicates that the processi~g 

that is taking s>lace is in the Ghost context not the User context. 

Offset 23, ?TGEX, of the TCB will~be the address of the TCB Extension 

in the Ghost context. 

The Ghost kee~s track of "channels" that have been "Open'd" by 

the User as well as channels that the Ghost itself has opened. Eac~ 

channel is defined by a Channel Descri?tor Table whose offsets are 

shown in Table 5.8. There is a Channel Add=ess Table of 1~~8 wor~s 

in length, one for each possible channel,whose contents s>oint to 

the Channel Descriptor Table (COT) for that channel. These links 

are shown in Figure 5.5. 
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Figure 5.5 User/Ghost Task Control alock (TC?) Linkage 
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The Ghost uses both a Program 2ile (.PR) ana ~~ Overlay File 

( • OL) • The ?rogra.il1 File is 13.rJ.0 'Ncs i~_lengd1 a::c erel! contain.;; :::::: 

Page Zero i~£ormacion (CZERO) and ehs Chost Soots::=a~ (~300T) ?r~g=~~. 

The Overl~y 2ile ~ontains the 0 overlays, GCVa-GO~3, ?l~s ~h2 o~h::= 

modules ',.,.hieh are read in to the Shared .::l.rea be ::-..;-een ""7230:21 and - - ---I :J I / / • 

The entry 90ints into the GOVx overlays are shown in Table 5.3. 

Certain error messages can occur either while the Ghost is bein; 

"initialized" or during its execution. These are documented in Table 

5.6 along with a description of the message. 

, ' 

5-24-



-------------------_._------------------
:-',~ ··'(Or .... 1\(.0(1 ::Jpr . .ll,':,:·j • ~\j ;.X'j,' -':"r ; '--·('lr:·:~l:-·. 'J I',: ',:, .. ,~-.. . ... ,,~,. "" 

. ',) "'.H1 '>:,'~r1 :~1:"'i(1\··-:.·:i '~r .~ ","."1 :\::~ .•• ,:"> ,r "-i .. ,\!, ,'J \: :!" 

:::-!':1 . ..1 ) '0:" • .'-;'; ' .. <1' ;; " '/""':! 'r' \j .... , 

GDICT 

GOV,0 

GOVl 

GOV2 

GOV3 

GOV4 

GOV5 

T.~BLE S. S 

Overlay J. 

JJ 

1 

2 

3 

4 

5 

6 

5-25 

',' I \r ",:.1 .:' l.r • 'I) .,)I~'~ 

?READ, ?~m::LTE, ?SPCS, 
?RTN 

?PIO, ?TERH, ?CHP ... n~, 
?I5HR, ?DBLD, ?Ss:·jD, 
?ENQUE, ?OVOPN, ?ISEG 

?GT~1E, ??E'IURN, ?_~30:?.'=', 

?PRCC 

?LOPEN, ?GP05, ?EXEC 
?CTOD, ?CDAY, ?SEO? 
?CEO, ?510 

?CL05E, ?EH5G, ?-="_SS=G~;, 
?DEA5SIG:-l, ?GCE-L~R 

?SCF.A.R 



(GBOOT) -

..• ",:.,11,)'·' 

,., ( . .l'(' 

T .. ;BLE 5.6 

SPSCI~L GHOST SRROR ~~S3~C~S 

Ghost initialization. At t~e time af failure: 

code = System Srrer cede 

address = AC3 conte:1-::s :ro1":\ toe "JSR" in 

the System Call error return. 

System Calls monitored by this method are ?SOPS~, 

?SSHPT, and ?SPAGE. 

2. "GINIT :-lDIORY F;"ILURE 11 

(GHOST) - An error occurred on a "?~lE':-II" systen call. The 

error code is not saved. The text message is sent 

via the IPC ~,.,ith the "GTSR:.\l" system call. 

3. "Ghos t Tra?" - "Defer" Via la -::ion 

(GOV2) - DBSHR+5 - location after the ?RETUR~ call. 

(GOV3 ) RET3+3 and RET3+4 - locatio:1s after toe? .TER.\1 call 

(GHt.'1IS) - FSH..1\R+13 - in releasing a shared overlay area, the 

page being released is marked as "not i:: 

use" . 

(GF.11IS) - GSENQ+ 12 - r,.,hile enqueing an area of core to a "free 

area" chain (each chai:1 is by area size), 

we find the area already on ~he chain. 

(GENIS) - ?~!EM+6 and ?~1!::::2'1+21 - beth checks deal ·,vi':.h ilL::gal 

values during -::he release of memory tha~ 

the Ghost was using. 

(GTASK) - GOBCK+6 - when a virtual address is saved on the 

Ghost stack, bit ~ = 1. In this case, 

what is su?posed to be a virtual address 

"POP'd" 

to be "~". 

4. "UnknovTn ~!essage Code xxxxxx" 

(GOV5) - E~qOR - Error messages are grouped in an error message 

FILE. The actual error code message is acces­

sed via a "Group#/ERR~" type. format. ;Nhile using 
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this :ormat, , --"" 

3) a byte ?oin~er to the text ~essage LS ,~-

valid (=;J). 

ues i~ the error message file. 

5. "STACK OVERFLm'l IN GHOST" 

(GHMIS) - STILT A stack overflow has occurred due to Loc 43 

= Loc 42. Each Ghost stack is i~itialized 

to a s?ecific value de?ending on the nUInbe:::: 

of temporaries needed. 
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eYTE ? u 11~ i E R lu clUFFt1'l 
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(j00U43 .i)USi"\ CDPr~S= CIJt<lO+?Pr<tS RtSf:.~\JC::(j .~ U k i) 
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r ~ -
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OGIJ(i.Jv .~'j5ri CiJr;.;c: C~dlu I?C T~~L~ 

0(;00ul./ .JUS~ C.;::i~L: COIPC"'?lSrL ~'t:.SSAbt: rL.lGS 
UO()0-'1 .CUS" CMLG= CL11~C+?IuF!.. {old: ~ S ~ G t: FL.:.GS 
Ol.ivULli .UUSK C !J I·n ,' .. :: CuIPC+?!I)PH PURT ;:; liF FtLLA I ' i"'~ 1 AL~ p. , 
OVOG44 .UUSK C I);·;t: C G I P C -t ? I I] P :IJ ~y i-'ORT ;: 

O(JOvu~ .0u.3rl C'jL Tr"'= C[)IPC-t?IL IH LE''JG T,..., OF ·'1t:SS.lGC: G~ H.UFi--~;"; 

IJOCU'-'O .CU'3.~ CC;'l ,-i= C ,) I :l C +? r PT·" ~up·TE.;.( T '.1 :~! t S S ~ G t: / i-3l; F F :. ~ 
v (; I) V '" 7 • ~l t..i S "" C,)i-(l i = C[;?T';'+l ? IS. R l~~CEr-.;t:. l..c.,~GTI"1 

(iUUuS'J .i)u5~ Cv~F'T= CI..i~L r t 1 :1:5."' ,..ECU,,:: t!LJF ~T-

!"" I I~ 

I) 0 0l' 51 • ~~ l' 5 K CO~T;:'= CGRPTtl IPC [jA r.l. Ar<cA 
00UUSl .LiUS~ Ci).-(i,.iP:: CD ~ TA ~E..AU PORT N lj :"1 ij E:. R 

ui)Ou53 .IJUSi-< C~''''kr:= ClJROr+2 ,\ R I T E:: ?OriT I\U'''Ir:it,~ 

000(;5 .. • CuS~ C:);.;.\ E = CLi"\RP-tl iDA1:. .Hd:~A EI\D 

o L' 0 V (\ I.! .LUSK CDTU.= Cu~d:.-Cl)': T~-t 1 LO.GTh uF I) A T ~ AREA 

000(1)0:; .OUS:-i CDlf\,C= CLJRr.E. £ 1'1 (j Uf IPC SUbSET 

; SU9SET ~EEDtD FUR S?UCL~R SUPPURT 

o I) (J iJ c.: 7 • C U S ro: . C D !5 r :\i = 
OUUG2? .DUS~ CDEAC= 

ClJPFC 
C[)PFC 
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I. ?SMSK System Call 

The ?9tSK Sys1:em Call .:...s uSed to "illodi:y t:1.e surren1: interr''':::J:' 

mask" ~nd is c.ocurnented in the AOS Progr::trr'E'.er' s ~!anual (;393-12,0) Gel 

Page 8-6 for a Rev 1 version. 

This System Call can only be issued from an interru?t service 

routine therefore the system must be at some interr~?t level. ,= 

the ? S(1SK call is issued at other than in ternl~t:. leve 1, a "Tra?" 

occurs. 

Presently, the "Trap" feature does not appear to exist anc. AOS 

1.~3 has eliminated the system c~ll altogether. 

II. False "SYC" Instruction 

Various System Calls can be issued by the User which enter the 

operating system via the "SYC" instruction, complete their functior: 

in a few lines of 

type would be the 

mode) . 

code, 

?LEFD 

and return to the User. Examples of 

(Disable LEF mode) ~nd ?LEFE (Enable LEF 

When the "SYC" is done to enter the system a "Ret~.lr:J." block 

should be pushed on the stack pointed to by Physical locations 4,0 -

43. Prior to returning to the User, this s1:~ck is checked to verify 

that a "Return" block had been ?ushed. I= t~e SP is ecual to t~e 

St~ck 3ase, no "Return" block 't1as pushed a::a a "J:'1P:§3" · .... ill ocsur. 

The "J~-1P" will cause the system to think a "Tra?" occurred and t:1.2 

standard "User Trap .•. " message will be printed out similar to the 

following (C33~): 

*ABORT* 

USER TRAP, VALIDITY 

C~, PC~, AC~ 72xxx, ACl 74xxx, .;'C3 xx 

ERROR: FROM PROGR...Zl.N 

The key is that the "Carry" and "PC" '..;ill usually be zero. If a 

program jumps to the wrong place in core, the PC, C, and AC's can 

be random values. 
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SECTION 6 

SYSTEM PANICS 

A catastrophic failure in either one of the system data bases 

or in a critical hardware unit will cause a "Fatal System Error", 

commonly called a "Panic". Table 6-~-1 lists the various type Panics 

by "octal code *" along with a brief description and a page reference 

where more indepth information can be found. 

I. General Overview 

System Panics are placed through both the resident core 

sections of the AOS. operating system and the system overlays. 

They are there to detect a critical failure at the earliest 

moment and to give information with which the cause of the 

failure can be determined. The Assembly language format for a 

"Panic" is: 

JSR @.PNIC 

Code 

This is basically a "JSR" through a Page Zero variable to a rou-.. 
tine called "PANIC". This routine stores away the accumulators 

at the time of the failure for printing out later. It also 

initially does an "INTDS" and later an "IORST". The "Fatal AOS 

Error ••.• II message is typed out I as shovm in the next section, 

and the routine finally "JMP's" to another routine called 

(, Lp ''''-{!DUMPR'' so that a core dump can be taken. 
B 1"') 

jilt The "Fatal AOS Error •.•• " message will be one of two types. 

These are: 

1) Panic code and AC~ thru AC3 

2) Panic code, AC~ thru AC3, and C+PC 

Type 1) will be used for all Panics except Panic code 7 and 

Panic code l~. These are special cases since in actuality, they 

are hardware map' violations, ie: "Traps", of the AOS Operating 

System or the initial eLI, respectively. These messages contain 

the contents of the "Return Block" at the time of the "trap" 

rather than the contents of the accumulators at the time of 

"Panic" • 
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1 

2 

3 

4 

5 

6 

7 

10 

11 

12 

13 

14 

15 
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PANIC DEFINITION TABLE 

REVISION/PAGE it 
1.0 

6-7 

6-16 

X 

6-33 

6-36 

6-41 

6-50 

6-71 

6-80 

6-83 

6-96 

6-99 

x 

BRIEF DEFINITION 

System or Intr Stack fault 

Master Disk data Error 

Master Disk timeout 

Unclearable, undefined interrupt 

Logical error in Swap File Map con­
tent 
Fatal file system data base error 

AOS trapped 

AOS Process trapped (OP-CLI) 

Database checksum was bad 

PMGR trapped 

Multiple bit ERCC error 

Internal consistency error 

Power Failure 

"x" indicates that the "Panic" code does not presently exist 
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I rh,~ IlIlurtll,l(lOIlI:()Ut_IIII'!U III (lu" ·hXljllH'nt I', pPJprlt'Lln :\) thr,l \,("J\t.'r,,1 (',"p"rUhJll \Ill' ;,'" ro Iw' I'llllll'd til dhlnl1l1rUtll .. IHt,.'IV I 

, ro , I,I[.J ~ ;,'II'.'I;1i "1IQlilll,<I"'" ("r 'I,,' :U1\lf,": l1tU j)rh, ., -. : r' l'II'h.! Iud '11,1 IIlf"I1,.111I '-. ","11111'1" 1'1(' .;U"""li,·1l1 IU,{' :IIIQnn.lfjPII 01H,lItJf'd I 
h~rCln i':'o cn he rt:Un)lJu ... :cU III whole llr III plln wullom {hL.' "xpresN prtor wr\lt ... ·ll Iplll"f)y,li llv .111 .Iu(horl/t.'d '1Itl~l.Il of I (j(', I 

6-18 

6-27 

6-55 

6-68 

6-92 

6-95 

O. e.G,. ... 'I 
('E"{; .... ~ 

, 

"Table" Reference Table 6-~-3 

j,;p... -:'",. 

AC( 
,.. '\ . 

I"'!,.. ",. 

Table 

Disk and Mag Tape Status Word Brea~­
dcwn 

System Error Codes 

Interrupt ~1asks 

Overlay ~'s and Entry Points 

PMGR "DEFER" Trap Error Table 

AOSGEN Byte Device Types 



Page 

6-10 

6-10 

6-11 

6-13 

6-15 

6-21 

6-21 

6-23 

6-.23 

6-23 

6-25 

6-39 

6-40 
6.;...44 

6-44 

6-45 

6-46 

6-48 

6-48 

6-51 

6-54 

6-57 

6-58 

6-59 
6-59 

"Figure" 
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Reference Table 6-~-2 

Figure 

Sample Panic Code 1 'I'ypeout 

Sample DEDIT Dump Analysis for 
Interrupt Stack Overflow 

Various Types of Stacks Under AOS 

Sample Stack Layout for FP vs SP 
Relationships 

Interrupt Stack Layout Examples 

Sample #1 Panic Code 2 Typeout 

SYSDMP Analysis to find the Disk 
Error Status Sample *1 

Sample Panic Code 2 Typeout 

SYSDMP Analysis to find the Disk 
Error Status Sample ~2 

SYSDMP Analysis to find the Disk 
Error Status Sample #3 

AOS Disk Table Linkage in a Simple 
one Unit System 

Sample Panic Code 5 Typeout 

Process Table and Swap File Linkage 

Sample Single LDU Directory Structure 

Sample Single LDU/unit Linkage 

Sample Dual LDU Directory Structure 

Sample Dual LDU/Unit Linkage 

Sample AOS Directory/File Structure 

Sample CCB Linkage for AOS Directory/ 
File Structure 

AOS Logical Address Space Layout 

Sample Panic Code 7 Typeout 

Sample DEDIT Dump Ana2ysis and System 
Core Allocation 

Additional SYSDMP Dump Analysis of 
the Interrupt Stack 

Pa~ic-Code 7 Typeout 

SYS~~~r !)'w~? l\nalysis of Failure 
within an Overlay 
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6-63 

6-65 

6-67 

6-67 

6-72 

6-72 

6-75 

6-76 

6-77 

6-79 

6-82 

6-82 

6-84 

6-85 

6-85 

6-90 

6-101 

6-104 

6-104 

6-106 

6-108 

"Figure" Reference Tab!e 6-0-2 

Figure 

Disk Based Overlay Chain Data Base 
Linkages 

Resident Overlay Data Bases 

Panic Code 7 Typeout Sample #2 

DEDIT Dump Analysis of Failure within 
an Overlay 

Sample of a Panic Code l~ Typeout 

Example of CLI Logical Core Utiliza­
tion 

Relationship Between PID and Process 
Table{s) 

Panic Code 10 Analysis Example 

Panic Code l~ Analysis Example (Con't.) 

DEDIT Analysis of CLI.PR showing 
77573 = STA 1,4,3 

Sample Panic Code 11 Typeout 

FILCOM Output of' the Panic Core Dump 
with a "Controlled" Core Dump 

Relationship between Process Table and 
needed Trap Parameters 

Sample Panic Code 12 Typeout 

DEDIT of PMGR.PR to find Proper Value 
for Indirect Words 

Sample SYSDMP Analysis for a PHGR Trap 

Two Physical Unit LOU Disk Structure 

Sample Panic 14 Typeout #1 

Sample Panic 14 Typeout #2 

F~le Linkage for System Request 

User/Ghost Request File Linkage 
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Because of the limited number of Panic codes that are used 

and the common error paths wi thin codes, many of the soft\Olare 

type error codes can have multiple causes. This is where AC3 

becomes useful. Since a "JSR" is done in order to get to the 

"Panic" routine, AC3 will point to the area in core, and con­

sequently the routine where the failure was caught. The only 

exception to this rule are a Panic code 7 and a Panic code l~, 

since AC3 will contain the value at the time of "Trap". 

It was mentioned before that a Panic can occur from either 

core resident code or from an overlay. Since AOS executes in 

a mapped mode, it uses a window type feature to access overlay 

code. Overlays are loaded into core beginning at IKa boundaries 

and referenced using logical addresses beginning at 74~~~ or 

75~~~. For example, word ~ of overlay #n would be referenced 

as 74~~~ and word 35 of overlay #m '¥lould be referenced as 75.035. 

What this means is that in the cases mentioned in the previous 

paragraph where AC3 was meaningful, if AC3 contains a number 

of the format 74XXX or 75XXX, the "JSR" to the "PANIC" routine 

"occurred from an overlay. If not, the "JSR" occurred from core 

resident code. 

Within the indepth Panic analysis, AC3, when meaningful, will 

be used 'as a "Key" to seperate the different error paths which 

use the same Panic code. A format such as "AC3=INTS+" will be 

used. This means that if the numeric value contained in AC3 is 

referenced via a Symbol Table using SYSDMP, the syro~ol closest 

to and less than the actual numeric value would be "INTS". In 

actuality, the value would be "INTS+37" but since the offset may 

vary from revision to revision,. I .will not give it except when 

the "JSR" will come from an overlay. In this case, the offset 

can be used to determine which overlay the "JSR" occurred from. 

The module name in which the "JSR" resides will be listed on the 

right within parenthesis such as "(SGSUB)". 

II. Panic Message/Core Dump Procedures 

When a Panic occurs on a system, a message in one of two 

formats will be typed on the master console. These two formats 

are: 
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FATAL AOS ERROR = code AC~ ACl· AC2 AC3 

or 

FATAL AOS EPROR = code AC~ ACI AC2 AC3 C+PC 

Record the above information in a log or on a sheet of paper. 

After either of the above messages are typed out, a second set 

will be typed which will allow a core dump to be taken. The 

format is: 

AOS CORE DUHP 

LOAD TAPE FOR DUHPING ON MTA,0 

STRIKE ANY KEY WHEN READY 

At this point, a Mag Tape is mounted on Unit ,0 of the primary 

Mag Tape Controller, device code 22. Note that the tape must 

have a "write ring" in it. The tape drive is loaded and put 

on-line. A key on the console is now pressed and the core dump 

will start. The core dump is written into file ,0 of the Mag 

Tape with each record being 2~48 bytes. Note that each record 

corresponds to a "page" of memory and is written in sequential 

fashion beginning with Page ,0 continuing thru Page 377. At the 

completion of the core dump, an EGF is written on the tape, it 

is rewound, and the message typed: 

AOS CORE DUMP COMPLETED 

The program will now halt. If the core dump fails, a message 

such as: 

FATAL ERROR 

AOS CORE DUMP FAILED 

The problem which caused the "fatal error" should be corrected. 

If the Mag Tape has not moved off BOT, the problem may be as 

simple as: 

1) No write ring in the tape 

2) The tape unit is not· on-line 

3) The tape unit is not Unit ~ of device code 22 

If the Mag Tape has moved off BOT, possible problems could be: 

4) Bad tape 

5) Two units selected as Unit ,fj 

6) A problem in the drive itself 
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Note that if the Core Dump Rou' ine halts due to an error 

status from the Hag Tape Controller 'because of either a bad 

tape or unit problem, at the time of halt: 

AC2 = Mag Tape Status (DIA) 

and the Mag Tape Status should also be displayed in the "data 

lights" on the Eclipse console, if not in monitor. 

Correct the problem and/or switch tape drives or Mag Tapes. 

Then press continue on the CPU console. The first message, 

"AOS Core Dump •••• ", will be repeated and you may continue. 

III. "Fixup" the Disk 

After the core dump is complete, the system utility, Fixup, 

must be run on the disk prior to attempting a "re-boot". The 

procedures for running Fixup are explained in Section 3. 
Fixup should be run with Verbosity=2, Report Closing Files=N, 

and the Error Log directed to LPA, LPB, or CON,0 (if a Dasher 

Printer). Be aware that this log needs to be kept since FIXUP 

can delete disk files or disk directories if it finds a file 

pointer that it cannot resolve. If'a file is found missing at 

a later date, the FIXUP printout can be checked for an error 

message against that file. A complete description of the FIXUP 

error messages is contained in the Operators Guide (~93-l94) in 

Appendix D around Page D-9 for a Rev. 2 manual and Section 3, 
"Fixup". 

IV. General Core Dump Analysis 

The disk can now be re-booted and the core dump can be 

loaded on the disk for analysis. This can be done using the 

following CLI commands: 

)DIR :UTIL 

) Copy DUHPmmdd @ HTA,0 : ,0 

where nun = the current mont!)., ie: May =~5 

dd = the current day ,- .. ie: ,03 

This dating procedure allows for more than one dump 

on a disk and will keep the confusion of which dump 

which information to a minimum. Remember to record 

to be saved 

belongs to 

the above 

file name, DUMPnundd, on the sheet of·paper where the "Fatal 
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AOS Error •..•• " information was recorded. 

The dump can now be analyzed using the SYSDMP or DEDIT 

system utilities which are described in section 7. Indepth 

analysis of each panic type can be. used at this point by ref­

erencing through Table 6-~-1. 

V. Core Dump Submission 

In some instances, there is only so much information that 

can be gleamed from a core dump in the field. When additional 

information is needed, a core dump will be requested by National 

Tech. Support. Along with the core dump in file ~ of the Mag 

Tape, the following information is needed: 

a) "p anic" type core dump s 

1) The Operating System Symbol Table (XX.ST) and the 

Operating System (XX.SY) dumped into file 1 of the 

Mag Tape. 

2) The output of the FIXUP program uS1ng Verbosity = 2 

3) The Panic message contents. 

4) Repeatability of the problem 

5} Activity of the system at the time of Panic 

6) Revision of AOS 

7) Hardware configuration 

b) "Other" types of core dumps 

1) Same 

2) Same 

3) Any error messages to any console 

4 ) SaIl". e 

5) Same 

6) Same 

7) Same 

8) If the system stopped itself or was manually stop­

ped, include also: 

a) PC when stopped 

b) AC~ thru AC3 contents 

c) Map, Ion, C light conditions 
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Note: If you are stopping the system because it is 

"hung" press only HALT. Do not press RESET 

until after recording the above values. 

9) Whether "CRTL-C" is echoed on the master console. 

Note that a core dump can be taken at any point by stopping 

the system, putting 14 in the switches, press "Reset" and "Start". 

The "AOS Core Dump "message will be displayed on the CRT. 

Refer to note in Step 8 above. 
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PANIC CODE I - STACK OVERFLOW 

General Information: 

by 

and 

On an Eclipse type machine, the stack overflow 

the hardware. The following locations are 

AOS: 

Location"4p' - Stack Pointer (SP) 

41 - Frame Pointer (FP or CSP) 

42 - Stack Limit (CSL) 

43 - Stack Fault Address (CSO) 

used 

is triggered 

by the Ecli,?se 

If the next "PUSH", 11 SAv""E ", or nested interrupt causes the Stack 

Pointer to exceed the stack limit value, a stack overflow type 

Panic will occur. 

The System Stacks which are used with nested subroutines 

are a different area of core from the Interrupt Stack which is 

pointed to by the variable "SS". 

When dealing with interrupts specific locations are used 

by the Eclipse and AOS to store the interrupt stack pointers. 

Th.ese are: 

Location 4 - Interrupt Stack Pointer (ISP) 

6 - Interrupt Stack Limit (ISL) 

7 - Interrupt Stack Fault Address (ISO) 

On the first level of interrupt, these values are moved to lo­

cations 49f, 42 and 43 respectively. On each successive level 

of interrupt, the contents of locations 4~ and 41 are increased. 

If the contents of location 49f exceeds the contents of location 

42, an interrupt stack overflow occurs. 

Specifics: 

AC3 = INTS+ (INTS) Either an interrupt ~ a system stack 

overflow has occurred. To determine which, 

either of the following checks may be made: 

1) Check to see if the interrupt level 

counter, (INTLV) = -1. If it is -1, 

we are not at interrupt level. 
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AC3 = SSOVF 

Discussion: 

At the time of Panic: 

AC2 - contains the old contents of 

AC3. 

(SGSUB) This routine used to be used to 

handle system stack overflows but it appea~s 

that it is not used anymore. The "INTS!1 

routine handles both types. At the time of 

Panic: 

AC2 = CSP 

When discussing stack overflows, there are three general 

cases that most failures will fall into: 

a) There was a valid stack overflow because of an excessive 

number of "PUSH's" due to legitimate nested subroutines 

or interrupts. This can. only be determined by tracing 

~hrough the various frames on the respective stack. 

b) There was a valid stack overflow but the cause was dt.u: 

to a soft'tvare or a hardware failure such as an interrupt 

with device code ~ from an ALM because of a broken prior­

ity chain. 

c) The stack overflow is invalid and is caused by a failure 

such as a hardware memory failure and "JMPing l1 into the 

error handler without getting an actual hardware fault. 

·Cases a) and b) can be differentiated from case c) by comparing 

the SP with the CSL. If SP is ·close to CSL, say +l~, the over­

flow is probably valid but we have to check for the cause. This 

can be done by examining the stack to see if the values appear 

valid, ie: "Return" or "Intefrupt" blocks. 

Case b) can be narrowed down a little further by checking 

the contents of a variable called PCNT. This location is in­

cremented every time an interrupt from device code ,0 occurs. If 

this counter overflows, a Panic Code 4 will occur but it takes 

65K "INC's to do it. More than likely, a Panic Code 1 will 

occur much before. The contents of this counter may give an 

indication whether interrupts from device code ~ are a problem. 
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Example: 

Figure 6-1-1 shows a sample Panic Code 1 Typeout and the 

procedure to load the core dump from Mag Tape onto the disk. 

It assurees that you are familiar enough with the DEDIT commands 

to follow the procedure. Basically the "train of thought" behind 

the analysis was:" 

a) Determine whether it was a system or interrupt stack 

overflow? 1i<7e11, INTLV = 1, the 2nd level of nesting. 

b) Was the overflow valid? Well, SP = 1765 and CSL = 
1~1757, therefore since SP - CSL (disregard bit ~), the 

overflow is valid. 

c) Was the cause of the overf1mvr valid? Looking at the 

stack frames, the 1st level appears valid, the 2nd level 

looks a little strange (not necessarily bad), but there 

appears to be additional "PUSH's" from there to the end 

of the stack (not shovffi) which are very similar. The 

"PC" for each "Return Block", xI762~, is shown with the 

mneumonics for the code. I would be very suspicious 

at this point of a Case b} problem • . 
d) Although not sho~~ in the example the contents of PCNT 

are 367. 

With all these facts in mind, I would start looking for a device 

that could give me interrupts with a device code of~. In 

actuality, the failure was caused by a broken INTP/DCHP chain 

"from the expansion chassis of an Eclipse to a COIT~ chassis with 

an AU4-8 connecting to the Extended I/O Bus. Be aware of the 

characteristics of this type failure • 
. . j;.. 

Indepth AOS Information: 

In the more general previous discussions, it was mentioned 

that the AOS system stacks are different from the interrupt 

stack. The various types of stacks that are used by AOS are: 

a) Interrupt Stack(SS) 

b) User Process Stack (STK1) 

c) System Stacks which are pointed to by the PS~~~ Table 

d) Core Manager Stack (CMSTK) 
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~~~~L ~OS ~?ROR - 1 J61562 063531 4.,.n :-i • 

Ac0 ACl 
AOS CORE DIJll? 
LOAD T ,1,? E FO ". DCr!? I ~J G 0 :-: ~-1 T Ael 
ST~. I I':E A:·J"'( I':Z":' !,lHE~~J P. r.A.C'Y 

AOS CO?E !JTJt-~? COt-'!?LETED 

;]15623 0166JS 
AC2 AC3 

Spmple PAnic Code 1 ~ypeollt 

__ Fi2:ure 6-1-1 

) DI R ; C'T IL 
) C 0 ~ ': D Dt-i P (1 Lt 1 4 • 6 ~ ~-l -:- A 0 : 0 

AOS FILE EDITOR ~EV 1.2 
+ STAB 

55+22 
SS+23 
55+2ll 
55+25 
S$+26 

: 0000 tJ8 
:067562 
:J:2Jl'J2~ 

:0310'26 
:065741 

+ 
+ 
+ 
+ 
+ 

+ 

'\ 2nd 
lIN'T'R I - k 

i (AU-i) 
t FI L HjJ\~': E? : S'( S G S'J : Ii 0 S 2 i • S T SS+27 :11665 1 

~~~~~~~~----------~ 
+ 0: Dl 7620 + PC last Interrupt 55+30 :3g0~g4 + 

+ 5: 177777 + CMSK (pPL mask) SS+ 31 :0213037 + 
+ 5Y5IN:000000 + 
+ INTLV:0130001 + 2nd level 
+ 
+ 413:001765 + 
+ 41: 1313130130 + 
+ 42:101757 + 
+ 43:016603 + 
+ 
+ 4:13131560 + 
+ 7:1316603 + 
+ 6:1301757 + 
+ 
+ S5=-1560 
+ SS:000002 + 

SP 
FP 
SL 
SO 

ISP 
ISO 
ISL 

SS + 1 : 0 '211 57 1 + 40 
5S+2 :0000ZC + 41 Old Stack 
S5+3 :001757 + 42 Values 
S5+4 :316603 + 43 
SS+5 :300000 + ACO 
SS+6 :020037 + ACl 
SS+7 :001602 + ~C2 
SS + 1 0 : 07 5 62 3 + AC3' 
SS+ 1 1 : 1 17628 + CtPC 
55+12 :0003C0 + Old mask 
55+13 :013642 + Old Loc 2 
5S+14 :020037 + O)d Map OIA 
SS+15 :361562 + CUR60 ~ 

SS+16 :063531 + CUR62 
SS+17 :065741 + CUR64 
SS+20 : 067562 + CUR66 

I 
i 
I 

SS+21 :075623 + CT}P.74 
------------------~~~-------~ 

55+32 :601620 + 
5S+33 :275623 + 
55+ 3L! : 01 7 622 + 
S5+9::;, .~¢r"¢04 • ' '!.,) ;, + 
SS+36 :020037 + 
S$+37 :001625 + 
SS+40 :075623 + 
55+41 : 1 17 6?~ + 
55+42 :002004 + 
55+43 : 020037 + 
SS+4Li :C21632 + 
55+45 :075623 + 
S5+4.? :017622l + 
55+47 :000004 + 
55+50 :'3213037 + 
S5+51 :201637 + 
55+52 : ,27 5'~ ~ 3 + 

.S5+53 :11762J + 
S5+54 : 000004 + 
+ (etc) 
+ 17615:103216 + 
+ 17616:1362077 + 
+ 17617:040005 + 

~+ 17620:0203:32 + 
+ 17621·:;I'~'J01L! + 
+ 17622:CP¢51L! + 

1st 
INTR, 
(RTC 

+ 

+ BYE 

) 

.. 

INTR 
PUSH 

INTR 
PUSH 

INTR 
PUSH 

INTR 
PUSH 

POP G,G 
HSKO 0 
STA 0, cmsk 
LDA 0, INTLV 
COM# O,O,SZR 
JHP .+114 

Sample DEDIT Dump Analysis for Interrupt Stack Overflow 
Figure 6-1..:2 

6-10 

0-



0\ 
J ..... 

..... 

--~-- -
~r3A~~~.· 

.... -;-,L .... ':"//'t11 r-

SS: STKl ST00~: 
, -. 

• 
4 

• • , 
• 

STACK 

if ~ 

PS000: 1 34256 

1777 ..... , ___ --' 
~ 41402 _ .•. _-_.-._- --' 

• 
Interrupt Stack User Process Stack ~ 42402 · • 

43002 • ~ &. 

'- ,...--------
~ 43402 ;' 

CMSTK: :J 77777 • · . 
L "In Use" bit 

• 
• 

~ 

• STACK 
~ 

1{ 4 
(STKCT) = if of Sys tern. 
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Figure 6.1. 3 Vario~s Types of Stacks Under AOS 
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These are illustrated in Figure 6.1.3 on the following page. A 

short discussion of each type of stack will follow: 

a) Interrupt Stack - This stack is pointed to by the con­

tents of the variable SS and physical location 4. This 

stack will use any remaining space between SS and the top 

of the 1st memory page (1777). 

b) User Process Stack - This stack is shared among all the 

Proc~sses. It is used by System Calls from the User and 

AOS that will not "pend" once the stack is assigned. A 

System Call that needs to access a non-resident overlay, 

could not use this stack because it would have to wait 

for the overlay to be loaded. 

c) System Stacks - The number of these stacks is fixed at 

5 and is not a "AOSGEN" parameter. These stacks can be 

used by System Calls, etc, that may be "pended" waiting 

for I/O to complete. The last stack, STACK -#4, is re­

served for a special purpose. It can only be used to 

process the ?ISEND system call. This avoids a system 

deadlock where Processes may be \vai ting on a ?IREC, but 

the ?ISEND can never be issued because no system stack 

is available. The linkage and format is similar to RDOS. 

d) Core Manager Stack - The Core Manager, who controls the 

allocation and de-allocation of pages of core to Users 

and the Operating System, uses this stack for his nested 

subroutine calls. 

The current stack that is being used or the last stack that was 

used is pointed to by the contents of physical locations 4~-43. 

The layout of the System Stacks will be very different from 

the layout of the interrupt sta'ck. Figure 6.1.4 shows the lay­

out of a Sample Stack assuming the nested sub-routines only do 

"SAVE's" and "RETURN's". La,", addresses are used to make it 

easier for you to follow the relationship between the Stack 

Pointer (SP) and the Frame Pointer (FP). By understanding 

this relationship, you can "layout" a system stack sub-routine 

by sub-routine and actually follow the progression of the path 

through the code. 
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Locati.on 

516 SP=FP 
517 
520 
521 

I 

Contents 

0 
0 
1 
2 

Initially SP=FP=516 

IAc0 

!AC1 ( 
I Return IAC2 Block 

522 SAVE 3 !OFP ~ 516 
523 FP' 100003 i C+AC 
524 0 TMP1 

525 
526 
527 

SP' ~ ____ ~0 ________ ~I_T_MP_3~~ ____________ J 
4 iAC0 ') 

0 !THP2 

530 
531 
532 
533 
534 
535 
536 
537 
540 
541 
542 
543 
544 
545 

546 

11~------5---------1AC1 l 
6 I AC2 [ 

I~ ______ =52~3~ ______ ~!OFP 
FP' ': 100527 :C+AC3 J 

I 0 ITMP1 l ~ !TMP2 

t~------:~------~l~~ 
sp" i 0 !TMPS 

. "'I ~: --.....:-10_-----lI AC 0 

1 
11 jAC1 
12 IAC2 
533 OFP 

FP" , 100537 C+AC3 

0 TMP1 
547 SP'" 0 .TMP2 

Return 
Block 

Block 

SAVE 5 

SAVE 2 

Figure 6.1.4 Sample Stack Layout for FP vs SP Relationships 
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The layout of the Interrupt Stack has basically four dif-

ferent types of layouts. These are: 

1) Interrupt occurred from a system device 

2) Interrupt occurred from a User ?IDEF'd device 

3) A "SCL" call was executed 

4) A "SAVE" was done by a subroutine while at interrupt 

level. 

Types 1·-3 are illustrated in Figure 6.1.5. Type 4 is the same 

as the "SAVE"/"RETURN" sequence illustrated for the System Stacks 

and will not be shown again. 

Be aware that any combination of the above types may be 

mixed on the same stack due to nested interrupts and service 

routines. 
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Type # 1 Type 'IF 2 Tyoe iF 3 • 

40 
41 
42 
43 

~ AC0 
ACl -

,.-. AC2 
-I 

AC3 ~ -
C+PC I 

Old Hask I 
I 

~ 
l 

L 40 j r Ac0 
I 
I 

I t -i 

t 41 ACl , 
--< 

42 ~ 
I J I AC2 '-j 

43 I j I AC3 
i ~ 1- ---j 
i AC0 I i C+ PC I 

r- AC1 -1 
t- .~ 
i AC2 ~ l...-

I AC3 -l I -I· I 
I C+£C I I 

1 ! "l:$l.. I I "\Sl. 
I i 

! Old Mask I I 
Old Loc 2 I ! ,....., i Old Loc 2 I 

,....., Jr- Jr <l) I I / OJ 

Old Map DIA I 
CUR60 I 

I- --+ 
CUR62 I 

c-
CUR64 ~ CUR66 . 

r-- -1 CUR74 

CRSEG 
I 
l 

I 

-:r 1 
Interrupt from 
System Device 

:> 
Q) 

......:l 

I 

i I 
I Old Map DIA I 
I i , 
I CUR60 I 
i--

I , 
CUR62 I 

I J I CUR64 
~ 
I 

~ 
! CUR66 L. 
! CUR74 

r"RC::~ aId C-l P 

UIDIS I 
PMST , J 

J.l' r 
Interrupt from 
User Device 

:> 
OJ 

......:l 
Supervisor 

Call 
(SCL) 

Note: 
SVC = SYC 0,0 
SCL = SYC 1,1 

No Return Block 
Pushed for an 

Figure 6.1.S Interrupt Stack Layout Examples 
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PANIC CODE 2 - ~/IASTER DISK Dl>.TA 

ERROR OR TIMEOUT 

General Information: 

a) Data Error - This Panic is caused by a non-recoveratle 

master device disk error, ie: checkword, address, data 

late, etc., that has been retried 7 (8)times without 

success up to Rev. 1.¢3; 15(8) from Rev. 1.04 on. 
b) Timeout - This Panic is caused by the non-response, ie: 

interrupt, of the master disk within the 3 (8)second time­

out period. 

Specifics: 

AC3 = OVDEQ+ (SOVLY) A disk operation had been started, 

and a "JSR" to a subroutine EWAlT was done 

to "~'lai t on Buffer I/O" completion. A fatal 

error occurred on the operation, which caused 

the Panic. At the time of Panic: 

AC~ = "unpend" Address 

~ ACI = UDE Address 

AC2 = Buffer Header Address 

(365)+16 = Error code* (365 = CC) 

{ACl)+26 = Disk Status** 

(ACl)+27 = ~ys_~_emStat~s ~_r_d __ 

(where bits 13-15 = # retxies) 
."~---

~ Note: Use the given UDB address in ACI in Sample Analysis #1 

The 

AC3 

AC3 

AC3 

to find needed information. 

following three 

= 74lfJ3,75l~3 
= 74~46,75~46 
= 74231,75231 

error "JSR's" will be identical in nature. 

(SWAPI overlay) - SWIN+l~3 

(SWAPO overlay) - SWOUT+46 

(SWAPM overlay) - SWIAB+231 

The above overlays are used to read in 

and swap out the shared portion of a 

swapped out process, and the CCB's and 

unshared portion. On one of the above 

disk operations, a fatal error occurred. 

At the time of Panic: 
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ACf1 = f1 

ACI = (will vary) 

AC2 = Buffer Heacer Acdress 

or ~ 

(365)+16 = Error code* (365 = ee) 
(OVUDB)+26 = Disk Status** 

(OVUDB) +27 = System Status ~'lord 

(where bits 13-15 = # retries) 

* Some common error codes are defined below with a complete list 

at the end of this chapter. 

Error Code 

75 

76 

121 

Meaning 

File Read Error 

Device Timeout 

Physical Unit Failure 

123 Physical Unit Off-line 

**Note that for a non-6~6f1 (Zebra) type disk drive, the Disk 

Status will always be the DIA. For a Zebra, the Disk Status 

will either be the DIA or DIB depending on which one contains 

the relevant error bit. For a Fixed Head Disk, the DIC. 

Discussion: 

One of the problems in troubleshooting this type of problem 

is that AOS can start the next disk operation, if there is one 

waiting, prior to "Panicing". This will cause pointers to point 

to the wrong software table and makes getting the needed infor­

mation more difficult. In the "Example" section, I will pre­

sent a couple of methods to get the needed information. None 

of the methods, except in very specific circumstances, are 

I1foolproof". If you are having problems, give me a phone call, 

and I will help you to get the needed information. 

Some additional "tips It are follovling: 

1. If the problem is very intermittent and cannot be found 

by diagnostics, run FIXUP to clean up the disk, and 

have the customer run using the SYSLOG facility to log 

any soft errors. FIXUP should be run with verbosity=2, 

Report Closing Files=N, and The Error Log directed to LPA, 

LPB or CONf1 (if a Dasher Printer). Be aware that this 
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READ STATUS 

~/W 
ON 

o 2 

4231 (3330) 

READ DRIVE STATUS 

READ STATUS 

READ DATA TRANSFER STATUS 

5 

READ STATUS 

MAGNETIC TAPE 

TABLE 6.2,1 
1',S-0016 

~~~ I VFY 

11 12 

R/W 
71M 

13 

I 

(DIAl 

(01 B) 

4234, 6G30, 
6045 

(DIA) 

6060 

(DIA) 

9 I 10 11 12 I 13 14 15 

Disk and Mag Tape 

Status Word Breakdowns 
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Status (\Vord offset 3) or DIC 

.. I 7 , I 10 11 12 I Tl '14 IS 

Bits Name Meaning when 1 

Fixed Head Disk 0 Error Sits 7.8.9.11.12.13. or 14 ~re 1 or bit lOis o. 

(6063/6065) 1-2 Reserved for tuture use. 

3 Sus In dual processor systems. rhe controller has 
Enable access to the drive units. in slOgte processor 

systems. always sat to 1. 

4-5 Size Specifies the capacity ot tt1e salected drive as 
foilows: \ 

00 Nodrive 
01 1 Mbyte 
10 2Mbyte 
11 Reserved fer ~ure usa 

6 Idle An idle func"tion nas ~,;n completed. 
Done 

. , 

7-8 Ctrl The control let has >:eteC:ed 3n arrer atong 
Error data paehs intemal to t!"le comrotler. 

9 Sector AI'I extra sector puisa was dstec:ed or a sec:cr 
Timeout puise was missad. 

10 Ready The disc is ready for 3 data transfer. 

11 Unsare A disc: unit failure such as ?ower Not OK. or 
Speed Not OK. Disc Unsafe causas the Done 
flag to be set to 1 and requests an interrupt. 

12 Data The data channel did not resoond in time to 
Late service the disc. 

13 fCC The ECC system detected an ~rror. 

14 Verify The data verify system detec~ed an error. 

15 Cmnmand A n!ad • ..vme. or cata verify function has been 
Done completed. 

TABLE 6.2.1 ( Can't) Disk and Mag Tape 
Status Word Breakdowns 
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log needs to be kept since FIXUP can delete disk files 

or disk directories if it finds a file pointer that it 

cannot resolve. If a file is found missing at a later 

date, the FIXUP printout can be checked for an error 

message against that file. A complete description of 

the FIXUP error messages is contained in the Operators 

Guide (~93-l94) in Appendix D around Page D-9 for a Rev. 

2 manual and Section 3 of this manual, "FIXUP". 
2. If a disk drive goes "FAULT" (CDC), any error status ~s 

returned to the system and stored in UDB+26. It appears 

that the system issues a RECAL to the drive before it 

"Panics" because the drive "FAULT" indication is lost. 

"UNSAFE" will be set in the disk status. 

3. Unfortunately if a "hard" disk error occurs, such as 

a checkword error, by the time the system "Panics", the 

contents of the temporary DOA and DOC storage areas have 

usually been overw-ri tten so we do not kno\-T where the 

error is on the disk. The disks respective Reliability 

can be run in "Read-onlyll mode to find the bad spot 

but be very careful when you do this as a mistake will 

wipe the disk out. Verify 1st that the disk has been 

properly backed up. Do not do it if you are not sure 

what to do!! 

4. To determine whether a disk error or timeout occurred, 

check the disk status word particularly for "Ready" 

and the Error Code. As a rule of thumb, 

Code 

75 

121 

possibilities 

Checkword error 

Unsafe, timeout 

These are the errors vs codes that I have seen so far. 

The list will probably grow as ti~e goes on. 

Examples: 

There are two areas of core from which a Panic 2 can occur. 

These are the "Resident" section of code and an overlay area. 

Each of these requires a different troubleshooting technique 

and will be discussed seperately below. 
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I. Resident Code (AC3=OVDEQ+) 

Sample Analysis *1: 

Figure 6.2.1 shows a Panic code 2 typeout. Since AC3=16575, 

the "JSR" was from core resident code at OVDEQ+. Referring to 

the procedure at the-beginning of the Panic Code 2 section, we 

find that the contents of the accumulators at the time of Panic 

were: 

AC~ = 34l~4 _(unpend address) 

ACI = 372~~ (UDB address) 

AC2 = 34353 (Buffer Header Address) 

This type failure printout is the most straight fon ... ard to an­

alyze of the group. ACl, the UDB address, is the key. Refer 

to Figure 6.2.2 which shows the analysis of this type of Panic. 

I first check SYSIN and INTLV. I next used the contents of CC 

to find the Error Code to be 121 - "Physical Unit Failure". 

Since the address of the UDB is given in ACl, I can check 

UDB+26 to find the "Disk Status" which is 2f1~~. Note that the 

CDC DIA status is missing the "Ready" bit which is probably 

the reason for the panic. The system status word, at offset 27, 

indicated ~ retries and leads me to believe the drive "FAULT'd" 

either prior to the command, or the 1st time the command was 

issued. For your reference, this failure was caused by turning 

the master disk "off-line" and then issuing the CLI "DUMP" 

command. 

II. Overlay Code (AC3=74xxx, 75xxx) 

Figure 6.2.3 show a Panic code 2 typeout. Examining the 

typeout, we note that AC3=7523l. Since AC3 is of the format 

74xxx or 75xxx, the "JSR @.PNICI' occurred in an overlay. Com­

paring the address with the available possibilities, we find 

that the "JSR" was from the SWAPM overlay. Note also that 

both AC~ and ACI equal ~. 

Sample Analysis #2 (**Valid for Single Unit Disk System) 

This procedure is valid only when the system overlay file 

resides on the same disk as the one which caused the panic. 

This will be true in single disk systems or mUltiple disk 
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AO S CO F.E Dt:t·~ P 

2 03L;1:J.4 
.4C¢ 

JJ720Z 
He I 

LOAD Tf>.PE F()R GfJt'!?I~IG C:J 1-:;f-\0 
STRIICE Ai'I':' ~~SY ~:H2'l ?EAD': 

AOS CeRE DUt,:? COi"1i'LETED 

Figure 6.2.1 

-....... "'" - ..... 
l,' "-~ L! ....;:; :) ..J 

,4C2 

Sample 41 Panic Code 2 Typeout 

) DIR :VTIL 
) COpy DCNP051L: i}l'IT:'\0::Q 
) X 5':' S C~~P Dl'1'1?05 1 4 
,,\05 SY5TE·-; DU;!P ';z'JAL':ZS~ f_EV 1.0 
+ STAB 
FlLENAt'lE:? : SYSGE.J :;;'0522.5; 
+ IN TL V: 1 7 7 7 7 7 + 
+ SY5IN:000001 + 
+ 
+ 365:034735 + 
+ 3~735+16:2g0121 + 
+ 

+ 
+ 37200+26:002e~0 + 
+ 37200+27: 14~000 + 
+ 
+ BYE 

) 

Figure 6.2.2 

Sample #1 SYSDMP Analysis to find 
the Disk Error Status 
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systems where the Master Logical Disk comprises only one 

physical unit (or platter as in the case of a Diablo 44 or 6.045). 

Refer to Figure 6.2.4. I routinely check INTLV to see if we 

were at interrupt level and SYSIN to see if we were in the sys­

tem. Following the analysis discussed for an overlay failure, I 

determine the contents of OVUDB to be 344.0~. At offset 26, the 

disk status was 1.02111 which for a 333.0 indicates an "mrSAFE". 

At offset 27, the system status word was 14.00.0.0 which indicates 

.0 retries and leads me to believe the drive "FAULT'd" either. 

prior to the command or the 1st time the command was issued. 

Examining the contents of CC (which is always location 365) and 

adding 16 to it we find the error code to be 121 - Physical Unit 

Failure. 

Sample Analysis #3 

Refer to Figure 6.2.5. Again I check SYSIN and INTLV. I 

used a slightly different method to find the UDB address. Since 

my problem was with a CDC (333.0) which is on device code 33, I 

examine the system Interrupt Vector Table to find the Device 

Control Table (DCT). Note that ITBL is offset 1, therefore to 

check the DCT for device code 33, I examine ITBL+32. Offset ~ 2 

of the DCT contains the address of the current UDB. (Remember 

that the DCT is on a controller basis). Since I nOvl have the 

address of the UDB, I check offset 26 for the disk status of 

1.021.05 which for a 333.0 is a Checkword Error. At offset 27, 

the system status word indicates that 7 retries were done. 

Using the contents of CC , I find the Error Code to be 75 - File 

Read Error. This technique will usually work. The exceptions 

are if there are disk operations waiting to be executed. AOS 

will attempt to start the next operation which could use a dif­

ferent physical disk and therefore a different UDB. By the time 

the panic occurs, the pointer in the DCT now points to the ne'.v 

UOB rather than the one that caused the panic. 

If neither the procedures in Sample Analysises *1 or #2 

provide the correct failing "Disk Status", the alternative 

remaining is to refer to the "Indepth AOS Information" in the 

following discussion and using the LCB/UDB pointers in Figure 
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I 

N 
W 

FATAL AOS ERRon - 2 0000100 03L!LtI-!(1 00121000 075231 
AC¢ AC1 AC2. AC=l 

AOS CORE DUl'1P 
LOAD TAPE Fon DUMPING ON MTA0 
STRU{E ANY }{EY HHEIJ REI\DY 

AOS conE DlIt·~P COHPLETED 

Figure 6.2.3 

Sample PaDic Code 2 Typeout 

) X SYSDHP DUt1P0413 
AOS SYSTEl'l DlH1P ANALYZER REV 1.0 
+ STA!3 
FlLHJi\~1E? : SYSGEN :1\OS2t:3. ST 
+ IN TLV: 1 7 7 77 7+ 
+ SYSIN:0t:30001 + 
+ CJ V U 08 : 0 3114 ¢ 0 + 
+ 
+ 3 II LI0 0 + 2 6: 1 (1 2 1 1 1 + 
+ 3LILI00+27: 1 '1(10[10 + 
+ 
+ 365:001123 + 
+ 1123+16:000121 + 
+ 

+ BYE 

) 

Figure 6.2.4 
Sample #2 SYSDMP Analysis to find 

the Disk Error Status 

) X SYSDt'lP LUMP0412 
AOS SYSTl:..n DUt·1P ANALYZER HLV l.ll 
+ STA13 
FlLEI'll\t·:E? : 5YSGEN : {-\OS 11.51 
+ HJTLV: 177 77 7 + 
+ 5Y~; In : CHJ v; (3 1 + 

+ ITDL+32: 132266 + 
+ 
+ 32266+12:034480 + 
+ 
+ 34~80+26:102105 +. 
+ 34400+27: 140007 + 
+ 
+ 365:0[11123 + 

+ 1123+16:0(~0075 + 
+ 
+ BYE 

) 

Figure 6.2.5 
Sample if3 SYSDMP Analysis to find 

the Disk Error StaLus 
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6.2.6 and Figure 6.6.2B, check offset 26 of each GDB to de­

termine the one with the bad "Disk Status". Note that offset 1 

of that UDB will indicate the "Unit ~f" of the drive. Note that 

on a 6~45 or a Diable 44, the removable packs are referenced as 

Uni ts ,0- 3, and the fixed surfaces as Cni ts 4 - 7. Offset;J 

of the UDB contains the address of the DCT. The contents of the 

DCT+5 is that controller's device code. Now we know the "Unit #=" 

and the "Device Code", both of which uniquely define a hardware 

disk unit. 

Indepth AOS Information: 

The reason that two types of analyses ",'ere shmvn in Sample 

Analysis #2 and #3 is that there are cases when the method used 

in Analysis #2 will not point you to the proper GDB. In order 

for you to understand when Analysis #2 can be used, let us dis­

cuss the disk structure under AOS. 

AOS defines a unit of disk storage as a Logical Disk (LD). 

Each Logical Disk is specified to the System Disk Formatter 

Utility, DFMTR, and may be comprised of·multiple "spindles" for 

a 4231 or a 6~6~ type disk or multiple disk surfaces for a 4234 

or a 6~45 type disk. For example, a Logical Disk could be com­

posed of Unit ~ and Unit 1 of a 6~6~ Disk Subsystem for 192 

Mbyte of storage ~ could be composed of Unit ~ (removable), 

Unit ~ (fixed), and Unit 1 (fixed) of a 6~45 Disk Subsystem for 

15 Mbyte of storage. Each physical unit is defined to AOS by 

a Unit Definition Block (UDB), each disk controller is defined 

to AOS by a Device Control Table (DCT) and each Logical Disk 

(LD) is defined to AOS by a Logical Unit Control Block (LCB). 

Let's examine a simple example. Figure 6.2.6 shows a 

system where there is only one Logical Disk initialized which 

is composed of only ~ 4231 disk unit, Unit~. The variable 

.MLCB will point to the first LCB on the chain. Since there is 

only one Logical Disk in our system, therefore, only one LCS, the 

link offset to the next LCB (LBLBP) will be a 177777. Offset S 

of t?~. ~CB points to the first UDB. Offset 5 of the UDB is the 
... ,."',\,,, 

forwaid link with the next UDB. Again since there is only one 
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LBUDP (0) .. 
LBLBP(3) 

ITBL: 

LOGICAL DISK 
CONTROL 

BLOCK (LeB) 

3~..!~j 

177777 

(344l0) 

INTERRUPT 
VECTOR TABLE 

UDDCT(~l 

UOUNT (1) 

UOUOL (5) 

UOEST (26) 

UORTY (27) 

UNIT 
DEFINITION 

BLOCK rUDB) 

322'6 

0 

177777 

lC'2111 

1.:1 Ci>;};) 

(34400) 
OPE0 

. 

DEVICE CONTROL 

ITBL+32: 

-

132266 

... 
(1~14) 

NOTE 
lCBP WILL AT TIMES POINT TO THE CURRENT LeB 
OR WILL BE A 177777. 

TABLE (OCT) 

OCOVC (5) 33 

OCPUL (12) 
3440~ 

(32266 ) 

F5-002O 

Figure 6.2.6 AOS Disk Table Linkage 

in a Simple one Unit System 
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disk unit, therefore, only one UDB, these links are 177777. 

For a device code 33 disk, offset ITBL+32 in the Interrupt 

Vector Table points to the DCT. Offset lL~of the DCT points to 

the UDB for the disk unit that contains the s'!stern overla'!s. 1Tl 

this case since there is only one disk unit both the curreT1t GDB 

in the DCT and OVUDB will point to the same DDB, therefore, 

either analysis method #2 or method #3 may be used. 

If our Logical Disk now composed two CDC disk units, Unit ~ 

and Unit I, O\~TDB would always point to the disk unit with the 

system overlays, Unit~. If a fatal disk error occurred on 

Unit 1, OVUDB would be pointing to the wrong UDB but analysis 

method #3 will give us the correct UDB. Note also that if at 

the time of failure on Unit ~l, there had been an outstanding 

request for Unit #~, the DCT UDB offset would probably be point­

ing to the Unit *~ UDB. In this case both analysis methods #2 

and #3 will give us the wrong UDB. At this point, we must check 

offset 26 of all the UDB's for the failing "Disk Status". 

The conclusions that can be drawn from the above two exam­

ples are: 

1) If your Logical Disk consists of only one physical unit, 

either analysis method #2 or method #3 will give you the 

correct UDB. Remember that a 4234 or a 6~45 is composed 

of two physical units as far as AOS is concerned. 

2) If your Logical Disk consists of more than one physical 

unit, analysis method #3 will most times give the 

correct unit. Analysis method #2 mayor may not give 

the correct unit depending on which unit the error 

occurred. 
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: t I. L f.. r, fi 1_ 5'oJ :;'" ;':1 ": C' "",' .\ ;' ..... 
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:ILLES4L ST4~rr~~ hO~~EjS 

:ILLEGAL CV~gLAY ~~~~~= 

:lLlEGAL TI~~ A~~U~~~T 
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:FlLE ~~,\C€ fXf-'':'''ST~:) 
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;OI~ECTrpy C~E~ ~C'" ~YI~T 

:ILL~GAL FtLEN4v~ r~A;~CTER 

:FILE 0C~S ~~T ~~IST 
:~IlE ~i~E AL~E4nY E~IST~ 
, ~,i n'l- erR E C T '.j P Y ~ ~ G 1),'1 €,~ T· I N P ~ T H;~ to ~ E 
1ENf) OF FIlf. 
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:~~ITE ACCESS ~E~IE~ 
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, A P PEN r, f:.:'o! f' I ("; R \.; ~ I H': A C r: E s S 0 E ~ i I E [} 
1"-10 CHAUF::LS o\\lAlI..A'H.r.: 
:~ELEA5E O~ ~CN-ACTlvE S~A~E0 SLOT 
:IlLEGAL p~I"~rT~ 
:ILLEGAL ~A~ ~rz~ Q~ PQ~CESS CQE1T~ 
:llLE~~L P~G~f~~ rvc~ 
: C r'i \J S (i I>. i ) F Ii reF. S P f C T FTC A r I [J ... E. ~' q G .:: 
~ ~ !01 ;\ P F I L E ~ ~ A C ~ € ~ "'i f. U ~ T ~; :) 
;r)EV!CE: AL;EAt)'Y p.! SV5T~"\ 

:llLEr,AL r~vlcE con~ 
: t::'~ R U R 0 ~I .s~· t, i:.( E r.! P!<.; T ! T I 0 :'i 5 F. T 
:E~gOR u~ ~E~AP CALL 
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:~n MATCHI~G SE~n 

:~ .• " f'I!)TSTA\:DI!;G ~t:CE.1'vE 
JILLE~~L nQI~IN PU~T 

:ILLEGAL O~STI~~TIn~ pnHT 
:INVALEl S:...1AR€O I~I~iH~Y PEFEPENr.~ 

, ILL. r:: GAL ~ F=.: C n ~ n '- € 'J G T H S p e:: C I F r ~ r· ( = VI ) 
rATTE~PT T~ R~L~45E ~nNsnl.F. rEv ICE 

6-27 



rn.t.:-:;;:-;;~~~-~~'~I;:~ ~~I'~" In-;~;'I :-,·;-,:~~,·::~.;t~--I -, ;'f. 'P' I:·';~'·~:~~~·~-: ~ ~;:~~;- 'I " ~I <:~'~I~t"~ 11 .. "~iI j ---.- ;:, :'.~. 1111~ ,:: .!~ .r-;-~·,~~~:~··I 
[0 nilt;.) (;l'IIt.'rill .... l11piovl:,··~ tor rllt: 1111I,[t.'d puq"""',,,, I)r rr:llIIlIh!. .lntll1l;}lnrt...'II,llh·t.'. ~·.t·lr:\t:r 'II,· dn • .'tllllL'II( nor IlItl)rllI;I(U)f1 ,:nll(,II'1('dl 

hcrl·ln 1::. [l) tk" n:prth.tul"-:d 10 wholt· nr Itl 1,\ln • .... I(!If)U( tht.' ~.':'(pn.'ss prior wller;'11 Ijlpnw.ll ~'V III ,11111101 I/CO nnwl.1i III I ;(;C. ' 
----------.- --,,-_______ ,. _______ < • _____ ... ___ •• ____ • ___ ~ _____________ • J 

. 
oAr ... ",.,., .r·IIS~ F.:~i"\~r= 

.~ ~ I'~ "I:'; 4 • ~~ I I S ~ f=.;::' rl U ;: 

1 . I .1 ~ 5 4 L I I ~ to; ~ , • .' l r: ~_I = 
I··~ .. ··;1., • !~'IJ.~r: ~~i-! 1 f ::= 
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"1 l·~ 1 2 1 • I~; U ~ ~ r: := I '.J iJ : 
;.~ :."'- , y.1 • Cli 1 S P E f-,i I L ,) :: 
~~-tJl .O~S~ F~Iru= 

.1 rio V" L; 2 .. :i IJ ~ P e. ~ I L T = 
:h~" t ;~ 3 • i): J S P f.':' P!) F = 
~.I ::\;'1 1 .3 4 .. (;'!J S R e: R V I u:: 
~. ',' I" 1 .3 5 .. ell J S PEP S ~. E = 
;?'~i,·'L~~ .CIISf.< ERCr,f: 
1~~'J7 .nuso [RIL6: 
"" P ;', t .t i1 • D U ~ ~ t' 0 ~ F .... = 
~. ,~, " In • f.l!} 5 t,' F. i--' A ~ G = 
~v,,,'t42 .OU;:,J EPIG'1= 
'il ' ,~. t 4 3 • ('I U S P F ~ I C L = 
'" ;., I.: t 44 • C IJ S PEP "I;.c u = 
if: I'i' ~ t 4 5 • n tiS Q F ~ I'; ol C = 
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0~7147 .LU~~ ~~ICN= 
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111 
t ! 1 

1 12 
113 
114 
11 5 
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117 
U~() 

, 2 1 
1?~ 
t~3 
124 
t25 
'25 
1'7 
1 "fA 

1 :3 1 
132 
133 
134 
t3!i 
130 
137 
lo!JI 
141. 
li12 
143 
1 11 ~ 

\45 
1 .j '5 
1Ll7 

: ;-. F: v I c ~ .\ l. ~ ~ A t~ V ! \1 '.! ~ ~a 

: ..\ T T ;:: .~ P T r ~1 ::f r. L. ::: .~ SF.'.i . I ~. :s '3 ! f; I'.' ,:.: :.1 i'r:. ': t C ~ 
: .:. T T ~> IJ T T:1 r-: 1_ '1 :;': '.' '. ~, 0 f -, C".\ -:, ~ \.. I ", =:, T r: f 
,T/::: T=':':':~o!!'I,\Tr-'f) ~v CLr~!:. 

1 L.. 1:~' ~ T r'" 11 t. :'~~.t. ;:; 
:r-'\"'ITY r.:",(..)qo 

: .:.f E. S q~: ", T ~.J r~ r' T ,.; T -::: :-- r: ,; I_I S o--i r.::: -: ': ~ ) 
PIr'JT A I)t;;>F.CTC~Y 

; S ~I A ~ E r" T / ri r." ::11..' ~ '5 T ',I :') T T IJ S ~ " .> E: ;) ~:: ~ t.. 
fATTE~PT Tn r~~AT~ > u~~ 4 s~~~ 

: ;: IL. '=- ~ r.:: .id1 1:. .; '{ r :-
:rF:"lCE T!,-lf'l;.,T 
~ ., ~ 0 ~.J r; TV P f r I r.. F G P '::1 P": ,,; TV P~: 
JFILE~A~~ TCO La~G 
: pJ 0 S ! T I 0" r "i G ;;; E F- ("l R F. ~ "'.1'; I .-J 'I I ,'J r; !"I '" F! U: 
: CAL L :: ~ ',; r: T P ;; !.; I L ~ G C' ~~ F (: R T l-' I ~ .. C T ! ii ,\j 
: ~ I :" U L r A ~ C. 0 IJ ~ :;I t. '1l ;:: S r s c.; 'j S 4 ;.; E r. I-; ~ ,; " :: l 
1I~LfG~L FTL~ TY~~ 
: r N S Ij F ~ I r:: 1i:>\ T ;; ty;r~ I': i) 1 ::( t:: C T C'''' v 
1ILU":GAL GPt::" 
, b. T T ~ ". P l T 1 A C r .: ~ 5 p P Cl r "i O'!'!~, ,., 1 ~ ~ 1\ :J C H Y 
:ATTE~PT TJ ~l~C~ U'~L~C~ABLE p~rc 
:INVALlt 5vST~~ rill PA~AHET~~ 
:ArTE~PT T~ ~T~~r ~UlTJ?L~ GHO~T~ 
: C H ~ N ti f.l ! ,: ' 1 :; F: 
: I 'I S U F FIr. 1 r;:: ~.; T r: 0 \, T r ;; I J 0 l-' S DIS -< '3 V--: C '-I ::: 

:ST .. C1I: CIJERFLCl>i 
:INCO~SI~T~NT ~IT ~AP ~lTA 

:ILLEGAL 5lGr~ ~tZ~ '"O~ DEVICE 
1ATTE~Pi TO V;iT TLLE(;;.L ,V.E~Slll;E: 

:PHYSICAL III',IT F~I!..uo~ 

;Prl~SICAL ~CIT~ LOCK 
1 ? H Y SIC A I.. U < .. ! T £] ~ F l r. ,., ~ 
;tLLEGAL OPEN r~TI~~ F"~ FILE TyPE 
: TO (] 11 A ;"1 Y fI i.;l i (1 ij F';:> u':: v ICE h t. ." F.: s 
:,-,rsK A",j) ~p,e:: S¥S ~::'J i1'3 Dn~.'T '··QCrl 
:I~C0~st~r~\T 01~ nATA 
n"1 C O~' -S t 5 T c: t·; T L Ii 
: pICO~PLF.TC' IJ.: 
:ILLE~AL 0~vtC~ ~A~E Tv?E 
: c q P IJ ;; p: P R r. C ESC:; I! S T r F.. F pq i 1 r. i'l 
:lQ I~ u~E, ~AMNnT ~~L~ASE 

:·s EAR C H LIS T ~ F S " LL! i T ~ ~. IE ~ ~ 0 ~ 
:C'~'T GET t~C nATA F~0~ FAT~~~ 
: r L L ~ G A ,_ lIe 0 A ;) Y \ ij !"" ~ ~ c ~ I 1/ e: ,I 
:rLLe~AL ~Fcr~t ~GP~AT 
, T rJ !j ," ;L\, y n ~ T ;"I t) r c: ;.':~ !:( G lli''J F. \1 T 5 T r :: ,"' r; t'? 

: ILL ~ G ~ l '? ~ T , .. E ~ ~ ~ :;) A '~E T r: ~ 5 
: ILL E r; ALe I. r ;" E :, S A ~ f. 
PI e: s S A S c r: teE I v ~ f) I :; A ell. e. 0 
:NnT A cn~~OLE 0EvtCE 
: A T T E :. ? T T n E X C t E (1 ." A V. I /II i) E X L F.: I} ;:: L 
: ILL E r; &\ 1_ C '"! A··' /'! E L . 
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,'1 (:;V ~ 26 • OIIS~ 
'\ 1,- ',I ~ ? 7 • t: / 1 ,'5 P 
~1it4~~.3:''' .IJUS~ 
,;,\ 'M'l;2.3 1 .CUS~ 

r ... 'I ... -< = 
1':. :; s; -, = ". 

;: - r L ,\, : 
~ ~ , 

, 
" '. = 

;; !'-" r L ': = 
;; ~ ;: -:: = ... -
f: ... , r ~ r : 
~ .;; ~ T '~ ;: 4 

~ 4'r I '3 = 
r "" I 

;."v : 
F " 11 .35 = "" 
F:: ;~ Cl ~ T : 

Ei-' c, T S : 

~ 

'" i 
~ r; T = 

Eq S'JC = 
F " A CL = 

Cl"'H1t 1. 1 ;1 

E "" I 
;.. ~ : 
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t' ,-J 0 :'11) = 
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Fc..r,F€= 
COllE ?24 

r;: q rj L. 0 :: 
ff.1f"\VC= 
FP~ST:: 

S;QFUP: 
fl-'~If'IC = 

1 5 r, 
! I, , 
I ::- ? 

t , .. 
:1, " 

t ~ 4 

1 '" '" -
t :111 
~ j 7 
1 ~r , " t 1 52 
1 63 
1 d 4 

1 I" 5 
1 .., n 
1 :? 7 

I ''''11.) t:: :: r' 
1 7 1 

U ~l t I ~FG 
t 7 :) 
1 7 4 , 7 :5 
1 7 !) 

1 7 7 
?,~ ':' 

~ .~., 1 
~'i] ? 
2 '~ :3 
?::\ 4! 

2 ,~~ ~ 
?v' 6 
? :/, 7 
~ 1 ,~ ., 

1 1 
2 1 2 
~ t :3 
:? 1, -1 , 1 S 
? 1. ~ 

217 
22'-' 
~~1 
:?~" 

~23 
U~~IJ~C:I" 

?~5 
'2?~ 

';27 
?3-;' 
231 

: \) 11 ~ r. c t: r I: -:: I: ., h IT I 'I r, 
, s ~ C .; T "I c: C ;:: I \1 C. ~ c:: ,; 1 , 0: c: T 
: r!~ i 1\' S ,~ T T T c: ~ ! \, r', D ~ " l T I IJ :::: 

:TLLfG1L ~S~O ~~~~ 

: r I. '- ~ r: u L. ,_ ~ ': I( !l 

:' !. ~ -: ;,) l ."i IT' r ,,!, 1', I:' c:: ~ r'!-' 
::11)(, T>:'i'T' I_r",!~;,. .... 1'-1~"i .r:;';:';:C'i]. 

:s .., r] '? T Ti':. " S '" r :S ,,, T G 'I 
P", ~ ~ r"J ;.;> J 'j -q S T n i ~ j:( A ~-I r ,,: ! T hI t U: T iC 

: ! 1_ L E r: ~ L ~ r: T ~ Y Ii to l ' I : 
:~S~IG~ F~~2~ - ALQE~9V VjU~ G~~rC~ 

: :i 1\ G TAP F.: :; E '1 p t.. :; i L ('I,~ t C ~ L c: 'li) ,-, ;: T.l;:; ;: 
:STACK Tru SMALL (?TASK) 

: TOO ~.; .H. Y TA ~ .( ~ Q E '1 \ J F '3 T t::: 0 C ? T A ~ ,< ~ 
: S P ("1 ('1l':'" 0 P E ',' 0 t T ~ Y ~ ,J' "q F.:U:': F j"i r= i) 

1ILLE'SAl toCL 

=I~LEGAL pgO~ESS ~A~~ 
: p ~ c; C 2: S S '.\J A',; ;; A L ;;: c: A oj V T '.I uSE 
: r; t s c !y.J ~ "': L T r;:r'? G PC'" n i) ~ "\ C O'J T '" "L.' .'::.") 
;\,jl\,RL!"J{;:'I\G P;:;lur: PI':.J~IJI::ST E':;>')]t: 
: s y 5 T E ,v, ~i 0 r T~, S T ~ L L ~ ~, 
;~AX nrc~CTOPY T~fF ~Ecr~ ~x~~~~~c 

;RELE65I~~ OUT-CF-U~~ ~V~"lA~ 
:~~~Ou?C~ nEAOLCC~ 
: F r. LEI S 0 tJ E. ~I, C A "I I T E X C L uS! Ii E J"1 Q f ..,! 
: F 1. L F. ! S t:( C L ! } S J. V E p ~ F.: 1<.' r.: Cl, C ~ -,J I T l.: 0 E 1\1 

: J ;"1 r T P R r. V L L E C; tnt: \! I ~ f) 
; ,'" U L rx D L f. "'1 I i-' S r, r:!. U,.s T () S A ;"\ ~ ~ C T 
: ILL t r; ALL T t, :< 
, 11_ L ;:: GAL ;) ! i~: P F () P .. A T 
: E X r:. C ' jeT ~ V t, I LA;:' L ~ ( :A r : j ',i T, :: 'l C • ) 
:: X!::. C ~ r: !,) u ~ S T ;: I.; \i C T I=' 'I 11"/1, I'-! Cl .,.: '~ 

: \) ~H" Y t X ::: c 's s n "~ r,,~, 0 :J T ~H r 
:?EFII~Eii Ry n;:;Er'hTr.:; 
; .... r) ll.l i- f: ~, r:: T 'i (, ii ;', r c r 
:JLL€GAt SIJITCh IJ .. I.Ut: f>tlor\ r"IECI"",I,; 

)I~PUT FTLE orEQ ~OT FY!ST 
: 0 U T P \..i T ~ I LtD 0 ~ s ~, (1 T r. '< ! S T 
:LIST ~I'-€ nc~s ~~T ~YI~T 
: n to T d F I L e: n I) t S "i 0 T F 'j. r S T 

: -(F:CIJ~,r:;rVE:' G~\;E~IC ~T.lr..: ape),! F6IV\°i:: 

, \ISEK :}AT.\ A~;:;\ '1G::S ,'j nr in~T 
:XlLr:GAL O~\fICE TYPE FPOM ,\ (1 I) G ~ ~,I 
:AOS ~F:-TA~T OF" Ii .,. C; r r.>, CALL 
,PQCr:<ABLV FAT,\L ~A~;')\d~E r1 U ~< T I ~ 1:: r ;';f~ I"IP 

:CHAIN rr.EQ 'J L1 T F.~TST 
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PANIC CODE 3 

**** Does not exist at this time **** 
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PANIC CODE 4 - tJNCLEARJ'..BLE, 

UNDEFINED INTERRUPT 

General Information: 

The Panic Code 4 can be caused from two different places 

but both deal with interrupts. It is not always a hardware 

problem but can be a User procedural type problem. A more 

detailed analysis will be done under "Discussion". 

Specifics: 

AC3 = IUD+ (INTS) the two cases will be dis­

cussed seperately. 

Case *1: When AOS gets an interrupt, 

it uses the Vector instruction to 

access the Interrupt Vector Table 

which is a list of Device Control 

Tables (DCT) by device code. If 

a specific device code has not been 

defined either at AOSGEN time or via 

the ?IDEF system call, the slot in 

the Vector Table points to an "Un­

defined Interrupt" routine, IUD. 

Within this routine an NIOC is issued 

to the device code and a SKPDN is 

also issued to see whether the 

interrupt was cleared. This sequence, 

NIOC/SKPDN is done a maximum of 

2~~~(1~) times. If the interrupt has 

flot cleared after the 2~~~th time, a 

counter goes to zero, and the Panic 

occurs. At the time of Panic: 

ACI = }1 

AC2 = device code 

Note: That INTLV has already been 

reset to its previous level. 

Case #2: If AOS gets an interrupt 

with- a device co¢le of "}1", it assumes 
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Discussion: 

a "Power Fail" and vectors into the 

Power Fail Handler (PFL). Within the 

PFL routine, a "SKPDZ CPU" instruc­

tion i~ executed to check for a valid 

Power Fail. If no valid Power Fail 

exists, a counter (PCNT) is incre-

rnented (initially ~), and the dismiss 

routine (DlSI2) is entered. There 

is no way to attempt to clear an in­

terrupt from device code~. If the 

interrupt is still there or occurs 

frequently enough, the above sequence 

is executed until the counter over-

flows (65K times). When that occurs, 

a Panic happens. At the time of 

Panic: 

AC~ = 
ACI = 

AC2 = PFLDC (Address of 

Power Fail DCT) 

PCNT = ~ 

1. It was mentioned previously about a software procedural 

problem which will cause this Panic. The basic se­

quence is that after certain Corom devices are initial­

ized, if an interrupt from that device occurs, it cannot 

be clear'd by an NIOC thereby the system will Panic. The 

procedural problem that usually causes this, is when a 

User ?IDEF I s the device, initializes it, then'" C fA 

(aborts) the program without deinitializing the device. 

The next interrupt from the device will cause the Panic. 

Devices, other than a User Widget, that can cause this 

problem and ~ay be on an AOS system are: 

1. ALM 

2. SLM 

3. Digital I/O (56~2) 
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4. External Interrupt Module (4,67) 

5. DCU/5,0 

2. I suspect that you will never see Case #2 on an AOS 

system. The reason being that the Interrupt Stack will 

probably.overflow and cause a Panic Code 1 before PCN~ 

will be incremented 65K times. The only exception to 

this would be if the system is getting very intermittent 

interrupts with a device code of , that cause PCNT to be 

incremented but not enough interrupts at anyone time 

to cause the Interrupt Stack to overflow. 

Examples: 

None 
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PANIC CODE 5 - LOGICAL ERROR 

IN S~lAP FILE HAP CONTENT 

General Information: 

An AOS system t, .. ;ill allow more Users or Processes to be e'·"­

ecuting than will fit into core at anyone time. The code that 

belongs to a given Process along with other information about 

that Process is "swapped" out to disk when the core it is using 

is needed by a higher priority Process. The "Swap File" size· on 

disk can be defined at AOSGEN time and changed at system "Boot" 

time. Additionally, a complete disk unit can be dedicated as 

a swap device. When this is done, the disk unit cannot be usee 

for any other purpose and should be a "fast" device. A bit map 

is maintained indicating which blocks of the "Swap File" are in 

use. 

Specifics: 

AC3 = 74336,75336 (SSOV3 overlay) - CSvW+32 There are 

two cases which will cause this Panic, 

both dealing with a discrepancy be­

tween the "bit map" and other "Swap 

File" pointers. 

Case #1 - A free area within the 

"Swap File" has been found and an 

attempt is made to allocate it. An 

"SZBO" (skip on Zero bit and set to 

1) instruction is executed and the 

ski~ does not occur. This indicates 

that even though the area is "free", 

the "bit map" indicates it as being 

in use. At the time of Panic: 

AC~ 

ACI 

AC2 

= Negate of required size 

= field address } 

= word/bit address • 

* Note that the above accumulators use the format of the 32 bit 

addressing of bits feature. 
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Discussion: 

Case #2 - Blocks within the "Swap 

File" are being released for later 

use by, another Process. An "SUB" 

(skip on non-Zero bit) instruction 

is executed and the skip does not 

occur. This indicates that the area 

to be released is not marked as in 

use in the "Swap File" bit map. At 

the time of Panic: 

AC~ = -# of bits for the swap 

area 

ACl = word/bit address* 

AC2 = buffer address containing 

the address of the Map 

Area start (BQADR) 

There is not very much that I can give for troubleshooting 

tips as the problem could be disk or mainframe. The software 

analysis is much deeper than the scope of this document. I 

would suggest running EHORT L and doing a CRlJNJI..LL under DTOS. 

-The core dump should also be submitted for further analysis. 

Two thoughts can be kept in mind: 

1. The Swap File bit map as shown in Figure 6.5.2 has to 

be read from disk into core if it is not presently there. 

If due to a hardware failure, the block is read into the 

wrong place in memory, the software will access wrong 

data and will Panic. 

2. The Bit map, once in core, is accessed using Eclipse 

bit instructions, ie: SZBO and SNB. The usage of these 

instructions is defined in the Eclipse Line Programmers 

Reference Manual (~l5-24) on Page 2-8 and 3-14. If a 

bit is picked during the use of either instruction, the 

wrong area of the bit map could be accessed and the 

Panic will occur. 

The above are two possible causes for the failure. There are 
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probably other causes which have yet to come to light. Be aware 

also that this is an obscure Panic which rarely occurs. 

Example: 

The following page shows an example of a Panic Code 5 Type­

out, Figure 6.5.1. Note that AC3 is 75336 which points to the 

SSOV3 overlay. AC2 does contain a buffer address, therefore this 

is a Case #2 type failure. 

Indepth AOS Information: 

Figure 6.5.2 shoy,s the layout of the System Swap File, II S~\iAP. 

SWAP". The first block of the Swap File contains a bit map for 

the remainder of the file where each bit represents a group of 

4 blocks. If a bit is set to a "I" the group is "In Use", if 

"jj" it is available for use. The reason a "bit map" is used for 

disk block allocation is that the nUIT~er of disk blocks used by 

a Process will grow or shrink as the Process acquires more or 

releases memory respectively. In the case of a growing Process, 

the slot in the disk file where it had been previously swapped 

might not nml7 be large enough. The slot may not be able to be 

made larger because other Processes are using the disk space on 

both sides of the slot. A new slot now has to be found which is 

large enough for the newly grown Process to fit. Bits are set 

_in the bit map for the area used by the new slot and reset for 

the area being released by the old slot. A word in the Process 

Table, PSWBN, will point to the relative disk block being used 

by that Process Table. Note that each Page of core will use 

up 4 disk blocks, the reason· for the grouping by four. 

The Swap file size is defined at AOSGEN time and can be 

overridden at Boot-up time. You should never make the Swap 

File smaller than its original value since if disk space is used 

next to the new swap file, the original swap file size may not 

fit anymore. 

System error code #43 is defined as "Swap File Space Ex­

hausted". This can occur by either the Swap File actually run­

ning out of space or becoming so fragmented .that a "new slot" 

as discussed above cannot be found. 
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fATAL AOS £:=:;:-:;02 5 177774 ~C00a2 J3~160 075336 

AO 5 C 0 ~ E [. Ui'j P 
LCAr:: TA?E fC:1 
STRIKE A:,IY }(EY 

Sample 

AC~ AC1 AC2 AC3 

ClJ1.rp HI G Of'! ~,'!T A0 
i}H~l ?EADY 

Figure 
Panic Code 
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SWAP. SWAP 

FILE RELATiVE 
BLOCK NUMBER 

SWAP FilE 
SIT MAP 

PID#m 

n 

DISK SPACE -- ----- --- -- --- --- --- -- -- --- --- --- ---- --

IS-OOI9 

PID 

PROCESS 
TABLE 

m 
(42) ..-------i 

SYSTEM SPACE: 

NOTES 
THE SWAP. SWAP FILE RESIDES NEAR THE 
~EGINNING OF A LOGICAL DISK uNIT. 
FOR EXAMPLE: 

*** 
PSWBN I---n----il-________ J DISK TYPE 

4231 
6045 

LOGICAL SLOCK ADC:::ESS 
104 

(7~) ..-------i 31 

*** THE PHYSICAL BLOCK ADDRESS IS THE ADDITION 
OF THE LOGICAL BLOCK ADDRESS ANLl 706. 

FIGURE 6.5.2 Process Table and Swap File Linkage 
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PANIC CODE 6 - FATAL SYSTEH 

FILE DATA BASE ERROR 

General Information 

A Panic Code 6 will occur because of invalid informatio~ 

being found in e{ther a Channel Control Block (CCB), which is 

similar to a "UFT" under RDOS, or Logical Disk Control Block 

(LCB) which contains information about each Logical Disk (LD) 

that is initialized. 

Specifics: 

AC3 = 74447,75447 (DRLSE) IRLSE+446 Additional Logi­

cal Disks (LD) can be added to the 

master tree or renoved from the 

master tree via System Calls or CLI 

commands. In this case, an attew.pt 

is made to release an LD because of 

a "?RELEASE" System Call or a 

IlRELEASE I1 CLI command being issued . .. 
There are two cases that can occur. 

Case #1: The Parent CCB is found to 

have a Use Count (CBUSC) of 11111 in­

stead of at least 112". At the time 

of Panic: 

AC2 = address of Parent CCB 

Case #2: This routine is used to 

remove the Logical Disk"Unit (LDU) 

from the Logical Disk Control Block 

(LCB) chain. The chain is scanned 

LCB by LCB to find the proper LCE 

to remove. The end of the chain has 

been encountered without finding the 

right LCB. At the time of Panic: 

AC~ - LCB pointer 

AC2 - link LCB address 
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AC3 = 74525,75525 

AC3 = 74523,75523 

AC3 = 74215,75215 

AC3 = 74424,75424 

(XINIT) EINIT+524 The following 

two cases can occur during the in­

itialization of a Logical Disk Cnit 

(LDU). This can be done via the 

?INIT Assembly La~guage System C~ll 

or the nINIT" CLI command. There 

are two cases. 

Case #1: An error occurred duri~g a 

call to "VCREATE" ,,'hich creates nhe 

disk volume name. The rest is the 

same type error as DRLSE case #1. 

Case #2: Same as DRLSE Case #2. 

(SYOVl) SYDBL+522 These routines 

are used to disable a Synchronous 

line via the n?SDBL" System CAll. 

The address of the Parent CCB lS 

loaded and checked to verify that 

the "Use Count" is non-zero. If the 

"Use Count" is zero, an error will 

occur. At the time of Panic: 

AC,0 = ,0 

AC2 = (CCB+6) 

(365) - Cell Address (365 = CC) 

«365)+2) = Channel Control 

Block Address 

(Close) GCLOS+47 On closing a User 

Channel, the parent CCB offset in 

the current CCB is found to be ,0 

(should never happen) 

ACfJ = ,0 

ACI = 1,0~ (CBPER mask) 

AC2 = ,0 (CBPCB) 

(Close) ECLOS+73 

Case 11: On "Killing" an FCB, the 

CCB count in the Parent CCB is 
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Discussion: 

decremented to zero (CBtJSC) 

AC2 = Parent CCB Address 

Case 12 On "Killing" a system eCB, 

the CCB count in the Parent CCB is 

decremented to zero. 

AC2 = Parent eCB Address 

The above problems are either software in nature or a mis­

addressing problem on the part of the hard\'Tare • Submit a core 

dump. 

Examples: 

None 

Indepth AOS Information: 

A. LDU Structure 

When a system is boot'd, there is only one Logical Disk Unit 

(LDU) therefore only one Logical Disk Control Block (LCB). Note 

that the LDU may consist of more than one physical unit. Ad­

ditional LOU's can be "grafted" (added) to the system via the 

CLI command "INIT" or removed from the system via the CLI 

command "RELEASE". 

Figure 6.6.1 A and B shows an example of the directory struc­

ture of a single disk LDU named "GILl". There is only one LCB 

and one Unit Descriptor Block (UDB) for the single CDC disk DPE~. 

After "DIR'ing" into the directory UTIL, I issue the following 

CLI cormiland: 

INIT DPD1)J DPD14 ~ 
GIL2 

I had to give two physical unit descriptions to the "INIT" com­

mand because my second LDU was composed of two units - Unit ~ 

(removable) and Unit ~ (fixed) on device code 73. 

Figure 6.6.2 A and B shows the directory structure and the 

LCE/UDB linkage after the "INIT" had been done. The 2nd LDU's 

root is "grafted" to whatever directory I was in when the "INIT" 
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(Root) 

\ PER ) 

~ 

\ 

o 
Figure 6.6.1 A Sample Single LDU Directory Structure 

Logical Disk 
Control Block (LCB) 

LBUDP(¢)! 34400 , 

I 
LBLBP(3) I 177777 

I 

I 

(3444¢) 

Unit Definition 

UDUDL(S) 

(UDB) 

177777 I 

(344¢¢) 
DPE¢ 

I 

Figure 6.6.1 B Sample Single LDU/Unit Linkage 
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(LCB) (LCB) 

37200 
1 

~ 
\ 

1,j 45360 ~UDBL 177777 \~ ~UDB) (CDB) / I i/tl 
1 v ' 

I 177777 0 44040 ; I 17 7 - 7 -'Jj ,r, ,/;/ 

I I I LJ I I j 

I 

L (37200) (44000) (44040) 

(37240) DPE0 (45360) DPD10 DPD14 

Figure 6.6.2 B Sample Dual LDU/Unit Linkage 
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command was issued. In this case, I had been in UTIL. The 

root (:) of the 2nd LOU is now addressed by the LOU "Logical 

Disk Name" which is GIL2. If I were in the 1st LOU's root, ., 

and wanted to go into the 2nd LDU's' root, I would issue: 

) OIR :CTIL: GIL2 l 
) 

This would put me in GIL2, the 2nd LOU's root. 

Figure 6.6.2 B shows the linkage that now exists for the ad­

dition of the 2nd LCB because of the"INIT". Attached to the 

2nd LCB are the two UDB's for OP01~ and OP014 which comprise the 

2nd LDU. 

B. CCB Linkage 

A Channel Control Block (CCB) basically has two purposes 

under AOS: 

1. When a User "Opens" a file, information must be maintained 

about that fil~ on a "per User" basis. There is one CCB 

for every file or device a User "opens". If two Users 

open the same file, there are two CCBs - one for ~ach 

User. These are referred to as "User CCBs". 

2. A CCB is also maintained for every intermediate direc­

.tory that is between the root directory and an "Open'd" 

User File. There is only one CCB for an "In Use" di­

rectory independent of .the nUIT~er of Users whose file 

pathnames "use" that directory. These are referred to 

as "System CCBs". 

Figure 6.6.3 illustrates a sample AOS disk structure consisting 

of four directories, including the root, and one program file, 

TEST. 

Figure 6.6.4 shows the corresponding CCB linkage for Figure 

6.6.3. There is one CCB for each directory. The root directory 

(:) uses a special CCB, RTCCB, since it will always be "In use" 

anytime that the Logical Disk Unit is active. Each directory 

CCB has a Use count of 2 since there are two Users executing the 

program file, TEST. The Use Count is maintained in offset 15, 

CBUSC, when the CCB is used for a directory. No Use Count is 
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( DIRECTORY) 

(DIRECTORY) 

( DIRECTORY) 

Figure 6.6.3 Sample AOS 

Directory/File Structure 
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USE: 2 
(DIRECTORY) 

"((B" 
USE: 2 
(DIRECTORY) 

"((B" 
(USE :1) 
(FILE) 
PID=8 

RTCC3 
USE: 2 
(DIRECTORY) 

"((B" 
(USE:l) 
(FILE) 
PID=6 

Figure 6.6.4 Sawple CCB 

Linkage for AOS Directory/ 

File Structure 
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maintained if the CCB is used for a file since only one User can 

have access to that CCB. There is one CCB for each "Open" o~ 

the program file, TEST, and it will contain the address of the 

respective User's Process Table. 

CCB's are linked only to their parent CCB as indicated by the 

upward arrows in Figure 6.6.4. Note that there is no CCB shm-ID 

for the directory UTIL because no files are in use within UTIL 

nor is it being currently used in any "pathname". Because of 

this, it's Use Count is % and it was removed from the CCB tree. 

Note that there is presently ~ way to determine the "file­

name" that belongs to a respective CCB using only "in core" in­

formation. The CCB .does link to a File Control Block (FCB) 

which contains more information about the specific file or direc­

tory (Refer to Figure 6.14.4 and 6.14.5) but there still is not 

enough information left in core to determine the "filename". The 

information contained in the disk file structure is needed to 

find a specific "filename". 

Also because a seperate CCB is maintained for each User who 

"Opens" a specific file,. the pointers to that file are intact 

even if one of those Users (with the proper ACL) deletes the 

file. The remaining Users will continue using the file as if 

nothing had happened. 1i1hen the last of those Users "Closes" 

the file, it will be lost to all forever. Because none of the 

other Users are aware that the file had been deleted, make sure, 

via ACL, that only the proper User has the ability to delete it. 
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PANIC CODE 7 - THE AOS 

OPERATING SYSTEN TRt\PPED 

General Information: 

The AOS operating system runs with the map enabled and ttere­

fore will trap on a map violation the same as a User Process. 

AOS uses the full 32K logical address space, some of which is 

used for executable code, other sections for overlay windows, 

still other sections are used as "scratch" to construct neede.d 

temporary data bases. Because of the window mapping that the 

system uses, AOS can actually be the owner of more than 32K of 

physical core. Figure 6.7.1 shows a layout of the AOS logical 

address space. The format of the Panic message will give 

6 values as shown in the example. These values are the Panic 

code, AC~ thru AC3, and the C+PC. 

Specifics: 

AC3 = Not meaningful 

Discussion: 

(PANIC) A memory violation has oc­

curred \-lhile we were either: 

1. Executing code in the Operating 

System, ie: SYSIN ~ %. 
2. Executing code while servicing 

an interrupt, ie: INTLV~177777, 

which is done partly with the 

Map turned on. 

Either of the above is considered a 

fatal error and at the time of Panic: 

ACl 

AC2 

AC3 

PC 

The values they contained 

at the time of trap 

Basically, the same discussion as for the Panic code l~ and 

Panic code 12 holds true for this Panic also. The information 

that is needed to evaluate the trap is: 
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DISASSOCIATED 
MEMORY 

DYNAMIC 
PAGES 

MAPPED 
VIA SMA? 

SUPERVISOR 
ADDRESS 

SPACE 

77777 

76~00 

74~00 

72000 

70000 

64~00 

62000 

36000 

3400GJ 
33777 

2000 
1777 

o 

USED FOR: 
• OVERLAYS 
• FCEI'S 
• CCS'S 
• PTBL EXTENSIONS 
• RESIDENT PTEIL'S 

PAGE ~ OF THE ASSOCIATED 
PROCESS TA3LE ADDRESS SPACE 

OVERLAY WINDOW 

WINDOW TO FCS'S FOR o.o.SE 
lEVEL PROGSSING 

GLOBAL VlORK PAGE FOR 
CONTROL BLOCK (C3) PROCESSiNG 

MISCELLANEOUS ME,v,ORY POOL: 
• FOR BYTE/WORD MOVEMi:NT 
• FCB'S FOR INTR V/C~LJ 
• RESIDENT PROCESS TABLES 

WINDOW TO THE CHAt'Jt'-iEl 
CONTROL BLOCKS (CC!3) 

WINDOW TO THE PROCESS 
TABLE EXTENSION 

GENERAL MEMORY POOL: 
• TEMPORARY WORK ~REAS 
• BUFFERS FOR DISK DIR READ 

• DATABASES 
• NQUE SLOCKS 

READ/WRITE CODE AND DATA 

READ- ONLY CODE 
(WRITE PROTECTED) 

{ SZERO. SR } 
TABLES STASLES'.SR 

MAP TRANSLt..T!C~J 
VARIABLE 

I 

CUR74 

CUR66 
CUR64 

CUP.62 

CUR60 

SMA? 

Figure 6.7.1 AOS Logical Address Space Layout 
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a) PC at the time of trap 

b) AC's at the time of trap 

c) Type of Map Violation 

d) Physical core being used when the trap occurred. 

The values for a) and b) 'above are contained in the Panic mes­

sage. The value for c) is lost but can usually be assumed to be 

a "Validity" or a "~i7ri te-Protect" violation. I would strongly 

suggest reading the discussion under "Traps" in section 5 of this 

document as much of the information and cases cited are very 

relevent. 

First \ve can evaluate the PC to determine where the trap oc­

curred. I would expect the PC to be in one of t\vO range s : 

a) 2~~~ to 43777 

b) 74~~~ to 75777 

If the PC falls with range a) the trap occurred within core res­

ident code. If the PC falls with range b), the trap occurred 

within an overlay that is windo\v mapped between 74~~~ and 75777. 

We can also examine the values for SYSIN and INTLV. Both 

need to be looked at as '!fie can be "in the system" when an in ter­

rupt occurs. If INTLVp 17777, this would indicate that we were 

in interrupt code when the trap occurs. The lire-start" of block 

devices is done differently under AOS than under ROOS. Under 

RDOS, all the parameter setup is done at "base level" (non-inter­

rupt level). Under AOS, the parameter setup for the next trans­

fer is done at interrupt level. This means that many routines, 

nested or otherwise, can be executed while at interrupt level 

therefore a more prevalent chance of a "Trap" occurring. 

To determine the physical_core being used at the time of 

"Trap", refer to Figure 6.7.1. The AOS core translation table 

begins at the value "SMAP" and continues for 37 more locations. 

This map is the direct equivalent of the r.~Tx area under ROOS. 

"SMAP" will usually contain the core translation for logical 

addresses ~-57777. The Logical to Physical Translation for cur­

rent values between 6~~~~ and 75777 are contained in "Current Page" 

variables. For example, "CUR6~" \vill contain the current logical 

to physical translation for the page beginning at 6~~~~. In order 

to examine a Process Table Extension or a User Map, the Physical 
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Page pointed to by PVEXT (offset 75 of the respective Process 

Table) is needed. A given memory page can only contain infor 

mation on a maximum of four Processes, therefore, "CUR6,0" will 

only be accurate for a maximum of four processes. PVEXT will 

always be accurate for the given process and should be used to 

determine the physical page for that process's 6~000 slot. 

In many cases, because of the amount of core whose addresses 

are valid when running in the ~OS operating system mode, a prob­

lem may not be found until quite a ways "down the road" from the 

actual cause. This was referred to as the "Ping-Pong" effect. in 

the discussion of "System Traps", Section 5. The most we may hope 

to accomplish, in many cases, is to limit the amount of possible 

physical "suspect" core. If a User has a 256Kw machine, we 

might be able to limit the problem to within 24Kw which defin­

itely narrows the amount of core to be "swapped". 

Examples: 

Note that on all these types of Panics, the "Typeout" will 

contain 6 values as shown in the Sample Panic Code 7 typeout, 

Figure 6.7.2. If the problem appears to be complicated, there 

is minimal that you can do on-site and the dump should be sub­

mitted to National Tech Support for further analysis. 

Sample Analysis #1: 

The Panic message for the sample #1 Panic typeout yields 

the follo~ling information: 

ACj1 = 1.024.0.0 

ACI = 41.0.0YJ 

AC2 = 41.0.02 

AC3 = 41.0.03 

C+PC = 4lYJYJ4 

Since I now know the AC values and the PC at the time of trap, 

I can now use DEDIT and SYSDMP to get additional information. 

I find that: 

SYSIN = 1 

INTLV = .0 
which tells me that I was servicing an interrupt at the time of 

"trap" • 
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AD S COR Z DC~'1? 

LOAD TAPS Fe? 
5TH.IKE: AUY KEY 

7 122433 
AC~ 

ZJ 4 LJJ Z 
AC \ 

t-:7;:'.0 

J41J23 ~412'JL; 
C ,,"C 

AOS CORE DU·!P C01-I?LETED 

Figure 6.7.2 Sample Panic Coce 7 Ty?eout 
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HARDWARE 
MA.5K MASK BIT DEVICE 

3 15 TTO, TT01 
3 14 TTL TT11 
7 13 PTP 

17 12 HCA 
17 12 PLT 
10 12 LPT 

(517)~': 717 7 MHD 
(777)~': 377 8 5LH, ALH 

1737 11 PTR 
1777 10 CDR 

7 7777 4 DCU50 
4 13 RTC 

1000 6 Interval Timer 
177777 ERCC 
177777 Power Fail 

1777 10 MfA 

~': changed to this value in A05 Rev. 1.05 

TABLE 6.7.1 INTERRUPT MASKS 
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I next found out the core being used by the AOS operating 

system using SMAP. The logical addresses being used were: 

Logical Addresses Physical lK Pages 

~-43777 

5211~~-57777 

.0-21 

174-176 

The contents of the current window pages was: 

Current vlindow 

CUR6~ 

CUR62 

CUR64 

CUR66 

CUR74 

I now know the memory being used. 

Physical lK Pages 

162 

141 

152 

.0 
136 

Since I was at interrupt level, I can examine location 5 

(CMSK) to find the current interrupt mask. Since CNSK is a "3" 

and by comparing this to the table on the following page, I find 

that the "TTY" caused the last interrupt, actually the only 

interrupt since INTLV = ~. 
I alsq made a layout of the Interrupt Stack using the for­

mats given under the Panic Code ~ discussion. Since listings 

are not available in the field, the analysis of the various 

"SAVE's'" is not reasonable to expect and is illustrated here 

only for your reference. 

At this point, I would probably be tempted to "Swap" either 

one of the lower 8K modules, Mod ~ or Mod 1, or the 1st 16K 

module, Mod .0, and exercise the system to see whether the fail­

ure occurred again. Interleaving must be taken into account if 

it exists in the system. In p~rallel to this, I would expect 

the core dump to be submitted as outlined at the beginning of 

this chapter. 

Sample Analysis #2: 

The Panic message for the sample #2 Panic typeout yields the 

following information: 

AC.0 = .0 
ACI = ~ 
AC2 = 1757 
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"') C 1 ? :~; TIL \ 
*) CCP~ CC~~Jq2S ;M7A0:J~ 
*) ;( DEDI T Llt:~:?a420.).. 

AOS FILE. .:..D1 TJ? :<'£~.T 1. J 
+ ST ;>.3). 
FI L ..:.:.J ':'l·i E? ::Y S G EN : AO S 2 1 • S -:- } 
+ I~TL~!:0000(j(1 +1::-

+ 53YSPJ::J:J22Cl +.t. 
+ Si':r\c.:.00 1400 + (1..1=> 
Sj~,\?+ 1 : 303601 +<u::). 
St-lAP+2 : C 05602 + 
sr-!A?+3 :007603 + 
St-1 A? + 4 : 0 1 1 6 C 4 + 
S-IAP+5 :0136Ql5 + 
SHAP+6 : 315606 + 
S:AP+7 : 0176'37 + 
S-!A?+ 10 : :021 610 + 
Si1A? + 1 1 : g 2 :3 6 1 1 + 
SNAP + 1 2 : 0256 12 + 
S-IAP+ 13 :" 2 7 6 13 + 
~iAP+ 14 : 0 31614 + 
g'iAP+ 15 : 033615 + 
S'!AP+ 16 : 2} 3 5416 + 
SNAP + 1 7 : 0374 1 7 + 

St-jA?+2~ : 041420 + +-_......J' 
SNfl?+21 : 043421 + ~_-..J 
St'IAP+22 : 0457 77 + 
SHA? + 2 :3 : 0 47 7 7 7 + 
SIA?+24 :051777 + 
,St,1AP+25 : '£1 53 576 + ~-..... 
Si1AP+26 : (055575 + -+--...... 
S'iAP+27 : 0 57 574 + 

g-lAP+30 :061777 + 
g..jAP+:31 :063777 + 
Sl'~A?+32 :065777 + 
S-!AP+33 :067777 + 
S!.r;p+34 : 071777 + 
S~P+35 :073777 + 
SMAP+36 :07577 7 + 
S.lA?+37 : 077 777 
+ BYE). 

*> 

Figure 6.7.3 

Sample DEDIT Dump Analysis and System Core Allocation 
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) X 8Y8DMP DUMP~42~ 
A08 8Y8TEM DUMP ANALYZER REV 1.~ 
+ 8TAB 
FILENAJYIE? : 8Y8GEN: A08 21. 8T 
+ 5:~~~~~3 + CMSK 
+ 4:~~1560 + I8P 
+ 6:~~1757 + ISL 
+ 7:~166~3 + 180 
+ 4~:~01625 + SP 
+ 41:~~162~ ~ FP 
+ 42:~~1757 + CSL 
+ 43:~166~3 + C80 
+ 156~:0~.0'000 + 
8S+1 dB47:0'4 + 
88=!-2 :.0'42443 + 
88+3 :}:135~50 + 
SS+4 :.0'16603 + 
S5+5 :¢324.0'2 + 
S8+6 :,016~27 + 
55+7 :.0'.0'.0'141 + 
S8+1,0:,0,0,03,06 + 
8S+11:1.0'2.036 + 
58+12:.0'.0'.000:0' + 
5S+13:,013642 + 

4,0 
41 
42 
43 
AC,0 
ACI 
AC2 
AC3 
C+PC 
Old Mask 
Old Loc 2 

8S+14::0'20.037 + Old 1<lap DIA 
8S+15::0'61562 + 
S8+16:}:163541 + 
SS+17:,065573 + 
5S+2,0:.067541 + 
SS+21:.0'75736 + 
S5+22:~fj0.0'.0.0 + 
8S+23:.035624 + 
55+24:.0'0.0.0.0'.0' + 
55+25:,0,0.0'.0'.0',0 + 
S5+26 :,065.0,06 + 
85+27:,0.0'.0'.0.0',0 + 
8S+3.0':127171 + 
85+31:127165 + 
88+32:,063541 + 
S5+33:~.0'.0'.0'0.0' + 
8S+34:.0'.0'.0.0'.0'.0' + 
SS+35:,03.0'5,0,0 + 
SS+36:,065.0'.06 + 
55+37:,0,0161.0' + 
SS+4.0':,027361 + 
8S+41:1.0'24.0'.0' + 
SS+42:,041,0,0.0' + 
55+43:,041.0'}:12 + 
85+44:,041,0,03 + 
85+45: .0'410.0' 4 + 
85+46:¢¢1622 + 

CUR6:0' 
CUR62 
CUR64 
CUR66 
CUR74 

TTI1DC 
AC.0' 
AC1 
AC2 
OFP 
C+AC3 
TMPI 
TMP2 
TMP 3 
AC0 
ACI 
AC2 
OFP 
C+AC3 
AC:0' 
ACI 
AC2 
AC3 
C+PC 

(PSH 2,2) 

SAVE 3 

(TISER+46 ) 

SAVE ,0 

(BLD+,0) 

"TRAP" RTN Block 

Figure 6.7.4 Additional SY8DMP Dump Analysis of the 
Interrupt Stack 
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FATAL ACS E~?C~ - 7 020a~0 3~J~0J Jg1757 334J16 174055 
AC¢ ACI AC2 ti-C3 CtPC 

AO S CO~E iJt:H? 
LOAC TA?E :O~ CLL-:~I;JG 0:1 l-1T.;0 
S"':'?IKE AN'( KE":' '.,'HE'.) ?EAD¥ 

AOS COR~ DUMc COMPLETED 

Figure 6.7.5 

Sample #2 Panic Code 7 Typeout 

) X SYSD!"1P Dm'!P0L11Ll 
ACS SYSTE:-! bTl!'!? }ll..JALYZ ~ 
+ STAB 
FILEN.~:--lE?: S':"SGEr'J :AOS20. 57 
+ SYSIN:~00tJ01 + 

+ INTLV:1777 77 + 
+ 
+ CUR74:0756S2 + 
+ 
~+ 366: 01010642 + 
+ OVTAB=601O 
+ 642-603=42 
+ 
+ t'1AP 62 
+ 
+ 54:0L11027 + 
+ 55:1006175 + 
+ 
+ MODE N 
+ 
+ 54:STA 0 27 2 + 
+ 55:JSR @.UNt1A 10 -+ 
+ 
+ 1757+27=210106 
+ 
+ t1AP SNAP 
+ 
+ BYE 

) 

Figure 6.7.6 

Sample SYSDMP Dump Analysis of Failure within an OVerlay 
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AC3 = 34.016 

C+PC = 174.0'55 

First looking at the PC, I can tell from the previous discussion 

that the error occurred in an overlay. We will discuss a little 

later about find~ng out which overlay. 

I now use DEDIT to examine the core dump. I first check: 

SYSIN = 1 

INTLV = -1 

which tells me I was executing system code at the time of failure. 

Since overlays are always executed via logical locations 

74.0%.0'-75777, I can examine CUR74 which is 75662 and tells me the 

Physical Page being used is "62". To find out which overlay, I 

can: 

(366) = 642 

OVTAB = 6%% 

642-6%.0' = 42 

Now to explain the above. The location 366 is called "CRSEG" 

and points to an entry in an Overlay Table. Each entry in this 

table, tells the state of one of the system overlays. of which 

there are 61(8). The beginning of the table is pointed to by 
the address of OVTAB. By subtracting (CRSEG) - OVTAB, we can 

find out the overlay number. In this case it is 42, which by 

comparing to the list of overlays at the end of this chapter, 

we can find to be "SYSER" which handles errors. (Note that I 

had the SLM Aosgen'd in the system). 

By "MAPing" Page 62 under SYSDMP, we can find the contents 

of the possible PC locations to be: 

54:41027 = STA ~, 27, 2 ~ 

55:6175 = JMP @175, ~ 

Since AC2=1757, the location to be stored into is "2.0.06". Re­

member that core·beginning at location 2%~.0 is "Write-Protected". 

Since we tried to store at location 2.0.06, naturally we got a 

"Write-Protecit" violation. 

Again since we do not have the listings available, I would 

suggest 1st "swapping" the module containing Physical Page *62, 

M.od 6 (8K) or Mod 3 (16K). Note that his module may vary on an 
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interleaved machine depending on the level of interleaving. 

Although we haven't "solved" the problem using core dump analysis, 

we know the overlay that T.,ve failed in, the location in the over­

lay, and the physical core containing the overlay. If the prob­

lem still occurs" I would "s\<Tap" the core being used by "Sr1AF". 

Note that again in parallel with the above "swapping", I 

would suggest a core dump be submitted to National Tech Support 

as outlined in the beginning of this chapter. 

Indepth AOS Information: 

The following sections will discuss in a little more depth 

the topics that you may encounter with this Panic. 

I. AOS Core Usage 

The "Disassociated Memory" at the top of Figure 6.7.1 is 

core pages that belong to the AOS operating system and contain 

AOS operating system information but are currently not mapped 

into any logical page slot. Logical addresses ~-35777 are re­

ferred to as the "Supervisor Address Space", the "nucleus", or 

the "kernel". This area, once loaded, will be mapped to itself, 

ie: Phys. Page l~ = Log Page l~, and will never be dynamically 

changed other than on a word storage basis. The contents of 

Logical Addresses 36~~~-77777 are dynamically changed on an as 

needed basis. 

II. Overlays 

There are in reality three types of overlays: 

Type 

1 

2 

3 

Overlay # 

~-l 

2-11 

l2-6~ 

6-61 .. 

Usage 

System Initialization 

Resident Overlays 

(Once in memory, they 

are locked in) over­

lays #l~ and 11 are 

used for SLM. If 

never used, they are 

never loaded. 

Disk Based - Read , 
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into memory and de­

leted via LEU (least 

~ecently used) algor­

ithm. 

The "System Initialization" overlays are used only once for sys­

tem initialization, then not used again. The "Resident Overlavs" 

and the "Disk Based" overlays are the two types that we will be 

mainly interested in. Each type uses its own data bases and will 

be discussed seperately below. Note that the "Disk Based" over­

lay #'s will differ depending on whether SLM gear has been sys­

gen'd in the current operating system. This difference is in­

dicated in Table 6.7.2 which lists the entry points for each 

overlay. 

1. Disk Based Overlays 

The Disk Based overlays are orgainized according to the 

structure shown in Figure 6.7.7. Each overlay had an entry 

in an Overlay Table, the first entry of which is indicated 

by OVTAB. The entries in this table can have anyone of the 

following values: 

Value 

1 

address 

Meaning 

Overlay not currently in core 

Overlay being read into core 

Indicated the Overlay des­

cription block which dest:":'I/.k '; 

the overlay. 

Note that offsets in OVTAB will still be included for the 

"Resident" overlays but these offsets will always contain 

a ".". All non-resident ov~rlays in core are described by 

an "Overlay Descriptor Block" which is attached to a chain 

of these blocks. Each descriptor has link words, the phy­

sical block number that the overlay resides in, the overlay 

number, and other information. The beginning of the chain 

is pointed to by the contents of OVMCH and the end of the 

chain by the contents of ova,TO. 
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(CRSEG) : 
366 

(OVMCH): ,---­m+1 

OVMCH 

OVERLAY DESCRIPT0R 
CHAIN ~, 

m 

m+2 

m 

. ~m~~~l m+3 I 
./. __ "" ~~:, ,.: m<J 

CMSFL ' II 

BACK LINK I 
FORWARD LINK 

PHYSICAL SLOCK I 
OVERLAY NO NUMSER I . OR -1 (NOT (0 I 
BASE ADORE SS ( 74 IN USE I V END I , 

ADDRESS OF OTH ~~~ OR 75000) 

USE COUNT ER HEADER 

Disk B Figure 6 ased Overl .7.7 ay Chain Data 
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2. Resident Overlays 

The Resident overlays are organized according to the 

structure shown in Figure 6.7.8. When a resident overlay 

is being executed, CRSEG will point to the Resident Overlay 

Descriptor Block and bit ~ 

descriptor block is cornmon 

there is only one of these 

the Iloverlay i" and offset 

of 

to 

in 

4 

CRSEG will be 

all resident 

the system. 

incicates the 

a "1". This 

overlays and 

Offset 3 indicates 

"base address". 

The Physical Page containing the overlay is in the respec­

tive offset of the Resident Overlay Core Table and the con­

tents of this offset are also copied into "CUR74". For ex­

ample (refer to Figure 6.7.8), if the operating system were 

executing overlay #4, the cat a bases would look as: 

CRSEG: 1~~747 

CMOVl: 4 

CMl\..Dl: 74.£j~;J 

CUR74 : 174232 

Note that CUR74 is the same as offset 1 of ROVTB which is 

the slot used for overlays #4 and 5. 

Table 6.7.2 is a table of the overlays listing the oc­

tal overlay nlli~ber, the module name, and the entry points 

into the overlay. Note that Logical Page 36(8) (74.£j~~-

75777) is used as a window to execute overlay code. The 

actual physical page mapped to will change many times during 

system operation but overlays will always be addressed using 

a logical base address of 74~~~ or 75~~~. 

The current overlay being executed is pointed to by 
-

CRSEG (location 366) whose contents can have any of the 

following formats: 

a) ~ - no overlay is currently being executed 

b) lB~+RDHDR - a "Resident" overlay is being executec 

and is pointed to by offset 3 of RDHDR. 

c) Overlay#=+OVTAB - a "Disk Based" overlay is being ex­

ecuted whose # is (CRSEG-OVTAB) 

AOS optimized overlay core usage by putting two overlays 

in each core page (2~~~8 locations). Therefore, each over-
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(CRSEG): ~ 
366 I 

ROVTB: 

2 
3. 
4 
5 
6 
7 

Resident Overlay 
Descriptor Block 

(RDHDR) 
9J 
~ 
~ 

CMOVI 
CMADI 

~ 
@ 
~ 

(747) 

Resident Overlay 
Core Table 

174233 
174232 
174231 

}Not Used 

Overlay # 
Base Address (74~~~ or 75~~~) 

}Not Used 

Physical Page for overlays 2 
Physical Page for overlays 4 
Physical Page for overlays 6 

& 3 
& 5 
& 7 

~ Physical Page for overlays l~&ll 

Note that if the SLM is not "AOSGEN'd", as in the above 
illustration, overlay #l~ and 11 now become disk based 
overlays and a "~" is included in that table slot. 

Resident Overlay 
Word Core Page 

~ Even # 
(74~~~) Overlay 

Such as #4 
l~~~ Odd # 

Overlay 
(75~~~) Such as #5 

Physical lk 
page 

Such as "232" 

Figure 6.7.8 Resident Overlay Data Bases 
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lay can be a maximum of 1~~~8 words and one overlay begins at 

word ~ in a page, the other at word l~~~. Since overlays ~re 

executed via logical locations 74~~~-75777, one overlay will 

begin at 74~~~, the other at 75~~~ • 

The example on the following page, Figure 6.7.9 and 

6.7.l~, is the same as Example #2 but the Overlay Descriptor 

Blocks are shown for the failing overlay, SYSER. 

Note also that an overlay virtual address can be broken 

down into the following format: 

bit ~ = 1 

bits 1-7 = overlay # 

bits 8-15 = entry point offset within the overlay. 

For example, the overlay entry point "SDmm" is given on 

a load map as "122663" and yields overlay 145, entry point 

offset *263 (SSOV8). {Note w/SLM Aosgen'd} 
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AC~ 

AC S CO? E DtJr:f-l 

30'J~J~ 
ACI 

LOAL TAPE FO~ [.r;~l?nJG O~·; ~:TA.0 
ST?IKE AN":" KEY IIHEr'J P.EJ.\DY 

AOS CORE Dm-!? COt1?LC':TED 

201757 
rlCZ 

~J~016 

AC ., 

. 6 7 9 Sample *2 Panic Code 7 Typeout F~gure . . 

*) D!~ :UT!L~ 
*) COpy DTJr·i?C)LI14 ~wrA0: 0 4-
*) X DEDI T Dlit-j?0414 .~ 
AOSFILE ED! TOR ?EV 1.0 
+ STAB-l. 
FILENANE? : SYSGEN :~\OS20. Si). 
+ SYSIN:000001 +:h 
+ IN TL ij: 1 7 7 7 7 7 +.~ 
+ SHAP+35:073777 + <:Ll:'> 
S'IA+36 :075777 + <m 

174'21 55 
CrPC 

SMAP+ 37 : 0 7 7 777 + ~ 
+ OVHCH:236330 + l 

---_ ... ---------_._---. 

+ 
+ 36330:042160 +D:.E.> 
CBASE+1317 :ZZZ76C + 
CBASE+1320 :000116 + 
CBASE+1321 :000046 + 
CBASE+1322 :075000 + 
CBASE+1323 :036320 + 
CBASE+1324 :000001 +J 
+ 
+ 36340: 177 777 +<LF> 
CBASE+1327 :036350 + 
CBASE+1330 :000a62 + 
03ASE+1331 :000042 + 
CBASE+1332 :074000 + 
CBASE+1333 :036350 + 
CBASE+ 1334 :000001 +i.. 
+ 
+ BYE i-

Start of Chain 

header 

Ph sical block if 
Overlav 
Base Address 
Address of other head 
Use Count 

Figure 6.7.1~ 

Sample DEDIT Dump Analysis of .Failure within an Overlay 
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(H/O SU1 

SYSGEN'D) 

OVERLAY # 

1 

2 

3 

4 

5 

6 

7 

1.0 

11 

12 

13 

14 

15 

16 

17 

2.0 

21 

(~Ij'/SU1 

SYSGEN'D) 

OVERLAY # 

1 

2 

3 

4 

5 

6 

7 

1.0 

11 

12 

13 

14 

15 

16 

17 

20 

21 

22 

23 

TABLE 6.7.2 ( Revised per AOS 1.07) 

TITLE 

SSOVI 

UNIT 

CMOVI 

SCMOD 

IOOV 

S~'lAPI 

SWAPO 

SWAPM 

SYNLP 

SYNCH 

RESLV 

RESL2 

OPEN 

CLOSE 

DE 

CREAT 

DRLSE 

BOOT 

PROC 

PROC2 

ENTRY POINTS 

HEN, IGDAY, GTU1E, STlME, IGTH'l .. 

ISTOD, GDAY, SDAY, SSHPT, GSHPT, 

INREL 

UOPEN, GCLOSE, GTUDB, RLUDB, GDUDB 

BFGRW, FREBF, FREOV, IELSC, BSCAN 

RPAGE, TlMEQ, SIGNAL, MBTG, r.1BFG 
RMBTU, RNBFU, SCMOD 
lOCAL 

SWIN 

SvlOUT 

SWIAB, CCBIO 

SYIPR, SYCPR, SLMRE , SYTPR, SYNPR 

SYINT, SYTTS, RCVIT, SYTCH, SYNRC 

RESLV, WRSLV, DRSLV, LKRTN, RSTACK, 

DBl,K, NAMSP, CPAGE, SLPTR 

LOORUP, FFCB, LINK, ESTAC, PESTAC, 

lJESTAC, THl'.TCH 

GOPEN, EOPEN, SOPEN, IOPEN, XIOPE0I, 

XEOPEN, GCCB 

GCLOSE, ECLOSE, RESET, KFCB, KCCB, 

KeCBE 

DELETE, IDELETE, VDELETE, CLDEL 

BCREATE, CREATE, ICREATE, VCREATE 

DRLSE, IRLSE 

BOOT, IBOOT 

PROC 

PROC2 
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(W/O SLM 

SYSGEN'D) 

OVERLAY # 

22 

23 

24 

25 

26 

27 

3.0 

31 

32 

33 

34 

35 

36 

37 

4.0 
41 

42 

43 

44 

(W/ST ... \1 

SYSGEN'D) 

OVERLJ'1.Y # 

24 

25 

26 

27 

30 

31 

32 

33 

34 

35 

36 

37 

40 

41 

42 

43 

----44 

45 

46 

TITLE 

PROC3 

PRCNG 

SSOV3 

SSOV4 

SSOV5 

DINIT 

XINIT 

NAMES 

CHAIN 

SSOV2 

( Revised per AOS Rev. 1.~7 ) 

ENTRY· POINTS 

PRCER 

RET, FPTRM, PRNCI, PROIN, TER~ 

WSWP, DSWP, CSWP, SPY, IPRLD,XLATE 

BRKFL, BLKPR, CNGTY, GRUNT, IG~~T, 

GUNM, PRIPR, IHIST, PRSTAT, TRMPR, 

UBLPR 

GPRNM, DADID, GLIST, SLIST, RELSL 

GNCP, ILKUP, SLKUP, GPORT, TPORT 

SBIAS, GBIAS, HISTI, KEIST 

DINIT 

XINIT, EINIT 

ALIAS, VALlAS, RENAME, GN&~E, 

IGNAME, GTACP 

GCHAIN 

BLK, UNBLK, INTAD, SSO, GHRZ, OEBL, 

ODIS, STMAP, IDEF, IRMV, DDIS, DEBL, 
SUSER 

SSOV6 IGHOS, TABT 

DIRST DIR, RDIR, CPMAX, FSTAT 

ACLST SACL, ISACL, JSACL, KSACL, VSACL, 

GACL, 

PNAHE ~ NMTID, PNAME, IPNME, SPNA!v1 

SYSER UNERR 

NAME 2 PURGE, VPURGE, CLINK, GLINK, GALlAS , 
MPTHN 

SSOV7 DIPCF, LOGEV, LOGGR, ILOGE, ILOGG 

SSOV8 DPMGR, SDmm, IMBTU, MBTU, MBFU 

SSOV9 MEMI, FLUSH, CFAULT 
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SLM (W/SU1) ( Revised per AOS Rev. 1. ~17 ) 
SYSGEN'D) ·SYSGEN'D 

OVERLAYff OVERLAY ~~ TITLE :r ENTRY POINTS 

45 47 INFOS RDUDA, tvRUDA, CRUDA 

46 50 IREC IREC, IS.R 

47 51 ISEND ISEND, SIPC, IIPC 

5~ 52 ISEN2 ISEN2 

51 53 CLNUP CLNUP 

52 54 SOVll BRKLTH, UBRK, IBRK, LINF, INFI, 

TYPEC, SATR 

53 55 SOV1~ JELLO, GEIB, GNFN 

54 56 SYOVl SYEBL, SYDBL 

55 57 SYOV2 SYSND, SYRCV, SYGES 

56 SYOV3 SYNCP, SYPOL, SYEPL, SYDPL 
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PANIC CODE l~ - OPE~~TOR 

CLI TRAPPED 

General Information: 

The Operator CLI is the Process which executes under ACS at 

PID=2. It is this Process which is used by the operator to in­

itialize the EXEC and other processes on any additional terminals. 

The format of the Panic message gives 6 values as shown in the 

example Figure 6.l~.1. These are the Panic Code, AC~ thru AC3, 

and the PC. 

Specifics: 

AC3 = Not meaningful (PANIC) A trap has occur~ed in the 

Operator CLI process. This is con­

sidered a fatal error since ·the Op­

erator controls the process environ­

ment. 

AC~ 

ACl The values they contained at 

the time of trap. 

Note that the "Abnormal system shutdown l1 message will al­

ways precede the Panic Code l~ message. 

Discussion: 

Basically the Operator CLI is a User Process and can be 

troubleshot as such. Figure 6 .. 1.0.2 on the following page de-

.picts the CLI logical address space. The CLI has one page, Page 

.0, of unshared space. The rest of the CLI is shared among all 

the processes running the CLI, is write-protected, and extends 

from logical addresses 4~~~.0 thru 77777. 

The procedure for troubleshooting a CLI Trap is similar to 

the sequence used to troubleshoot the Peripheral Manager Trap 

(Panic Code 12). First we have to find the address of the CLI's 

Process Table. There is a table in AOS that is ordered by PID* 
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AC¢ 
AD S CO~E Dll~~'=' 

LOAr:, TAPE fO~ DU1PDIG G[\j i-:TA0 
ST?IKE A:r: KE:Y HHEt\J ~EPlDY 

ADS CORE Dlol1? CQt'I?LETED 

Ar:..Z. Ct-PC 

Figure 6.1~.1 Sample of a Panic Code l~ Typeout 

77777 

Shared Pages 

(Write Protected) 

CLI.PR 

1777 
. Unshared Page 

Figure 6.1~.2 Example of CLI Logical Core Utilization 
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and points to each PID's respective Process Table. It is shown 

in Figure 6.l~.3. The entry for PID 2 will point to the Process 

Table for the Operator CLI. In attempting to evaluate the "'I'ra!?", 

there is certain information that we would like to know: 

a) PC at the time of Trap 

b) AC's at the time of Trap 

c) Type of Map Violation 

d) Physical Core being used \.;hen the trap occurred 

The values for a'i and h) are contained in the Panic message. The 

values for c) and d) have to be gotten from the Process Table Ex­

tension and the Process Table, respectively. These procedures 

are written quite explicitly under the Panic 12 "Discussion" and 

I will not repeat them here. 

A present problem with this Panic is that all the system re­

sources for the Operator CLI are released prior to the Panic. 

This causes the Physical Page values for the "Shar~~le" Core 

Pages to be released, therefore removed from the User Map and 

replaced with "377" (C3.0.0) for the physical. ~Jhat this all means 

is that we do not know what physical core was being used by the 

Operator CLI. 

Since that area of the CLI code is being shared among all 

processes executing the CLI, if we can find another PID or Proc­

ess that was using CLI, we can find the physical pages being 

used. If the User or Operator can tell you what PID was also 

running the CLI, you can use the PID Table to find the Physical 

Pages being used. If no other process was running the CLI, that 

is as far as you can go. Submit the Dump as outlined in the 

"General Panic Discussion" to_National Tech. Support. 

Example: 

(Note that the Discussion and Examples under Panic Code 12 should 

be read prior to this). 

The sample Panic Code l~, Figure 6.1.0.1, typeout will provide 

us with the following information: 

ACXJ = 1,0'4 

ACI = 176,0' 
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AC2 = 63476 

AC3 = 63225 

C+PC = 77574 

Using the SYSDNP utility, we can analyze the core dump to find 

the type of trap and the physical memory. The value of (PIDTB)+2 

is 57~~f1 which is' the Process Table address for PID = 2 or the 

Operator CLI. The PFLAG word is 6222 with bit 5 indicating 

that a Trap occurred. Offset 16 points to the Process Table 

Extension and Offset 25 points to the User Map. Since both 

pointers are between 6f1~~~-61777 we can use the contents of 

offset 75, PVEXT, to find the physical page that is mapped to 

that slot and then issue the "Ml-.P 162" corrunand. Remembering 

that only address bits 6-15 are now used, we examine offset 66 

of the Process Table Extension which gives the Map DIC and is 

"2..0142". Using the Table under Panic 12, we find a "Write 

Protect Violation" has occurred. We can examine the User Map 

which begins at location 17..0..0 and find that only Page ~ is nap­

ped to physical 142. All the other pages are "Validity" pro­

tected. This agrees with the section under "Discussion". 

From a discussion with the customer, \<le find the following 

system activity: 

PID 

1 

2 

3 

4 

Process 

PMGR 

OP-CLI (CON ..0) 

CLI (CON 2) 

MASM (CON 2) 

Since PID=3 was also executing the CLI and had not trapped, it's 

User Hap should contain the.physical pages for the CLI. To 

again examine the PID Table, we must remap to the System Map 

using the corrunand "MAP SMAP" '. Note that we had been only ex­

amining Physical Page 162. Checking the PID #3 offset we find 

the' Process Table Extension at 6..04.fJ~ and the User ~lap Table at 

6~7~~. 

The User Map Table shows that the "Sharable" portion of the 

CLI, logical addresses 4~..0~~-77777, are using contiguous Physi­

cal Pages 76 thru 115. For 8K modules, this would be modules 
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PIO 

(PIOTB) --->::.... ,0 

1 

2 

3 

4 

n 

PIO Table 

1165 

421,00 

57,0,0,0 

575,0,0 

576,0,0 
• 
~ 

• 
I 

• , 
c 
• 

452,0,0 

(4226,0) 

-r// .--­
-'-~---

(PIOLN) = length of the PIO Table 

PInBT = A Table of 20(8) words in 

length where each bit refer-

ences a PIO #. If the bit 

\ 

is a "1", the PIO # is "In Use" i 

if a ItfJn, the PIn # is available. 

For example: 

Word/Bit Position PIn # (10) 

Word ,0, Bit ,0 ,0 
Word ,0, Bit 1 1 
Word ,0, Bit 5 5 
~vord 1, Bit ,0 16 

I 

I , 
ROOT 

Process 
! 

Table 

-.------
(1165) 

PHGR 

Process 

Table 

'\ (421,0,0 ) 

~~------------~ 

Operator 

eLI 

Process 

Table 

(57,00,0) 

Figure 6.1.0.3 Relationship Between Plo and Process Table (s) 

6·-75 



) X SYSDMP DUMP%513 
AOS SYSTEM DUMP ANALYZER REV 1.% 
+ STAB 
FILENAME? :SYSGEN:AOS22.ST 
+ SYSIN:%~~~~l + 
+ INTLV:177777 + 
+ 
+ PIDTB:~4226% + 
+ 4226~+2:~57~~~ + 
+ 
+ 57~~~+12:~~6222 + 
+ 57~~~+16:~6l4%~ + 
+ 57~~~+25:~6l7~~ + 
+ 57~~~+75:~~6l62 + 
+ CUR6~:~61562 + 
+ 
+ MAP 162 
+ 
+ 1466:~2~142 + 
+ 
+ 17~~:~~1142 + 
+ 17~1:~~3377 + 
+ 17~2:~~5377 + 
+ 17~3:~~7377 + 
+ 
+ 172~:~4l377 + 
+ 172l:~43377 + 
+ 
+ 1737:~77377 + 
+ MAP SMAP 
+ 4226~+3:~575~~ + 
+ 
+ 575~~+12:~~4~~2 + 
+ 575~~+16:~6~4~~ + 
+ 575~~+25:~6~7~~ + 
+ 575~~+75:~~2162 + 

PID Table Address 
PID = 2 

PFLAG 
Proc Tbl Extension Addr 
User Map Addr 
Process's Map Slot 60K 
Log/Phys for-6~~~~-61777 

Map it !!!!! 

Map DIC 

Page ~ 
Page 1 
Page 2 
Page 3 

PID = 2 
Page 2~ 
Page 21 

Page 37 

PID = 3 

PFLAG 
Proc Tbl Extension Addr 
User Map Addr 
Process's Map Slot 6~K 

Figure 6.1~.4 Panic Code l~ Analysis Example 
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+ MAP 162 
+ 
+ 7.0.0:.0.01117 + Page .0 
+ 7.01:.0.03377 + Page 1 
+ 7.02:.0.05377 + Page 2 
+ 
+ 717:.037377 + Page 17 
+ 72.0:.041315 + Page 2.0 
+ 721:.043314 + Page 21 
+ 722:0'45313 + Page 22 
+ 723:.047312 + 
+ 724:.051311 + 
+ 725:.05331.0 + 
+ 726:.0553.07 + 
+ 727:~573.06 + 
+ 73.0:.0613.05 + PID = 3 
+ 731:.0633.04 + 
+ 732:.0653.03 + 
+ 733:.0673.02 + 
+ 734:.0713.01 + 
+ 735:.0733.0.0 + 
+ 736:.075277 + 
+ 737:.077276 + Page 37 
+ 

Figure 6.1.0.4 Panic Code 1.0 Analysis Example (Continuedl 
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7, l~, and 11; for 16K modules, this would be modules 3 and 4. 

(Note that these exclude the Page ~ page) . 

We now know the physical core bages being used by the CLI. 

We can also try to detennine the fail ure ~ode. Using the DEDI'=' 

utility and examining the PC locations, we note that location 

77573=454~4=STA 1,4,3. (Refer to Figure 6.1~.5) Since AC3= 

63225 and remewber the logical addresses from 4~~~~-77777 are 

Write-Protected, we know the cause of the Trap. Since it apgears 

that AC3 was loaded wrong ~ we jumped to the wrong section of 

code, that is as far as we can go. In some of these cases a 

picked or dropped bit can be noted. At this point, you would 

need additional software support to possibly examine a CLI list­

ing or you can change one or more memory modules, then try to 

have the failure re-occur. 
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} 

} X 
ACS 

DEDIT eLI.?? 
FILE EDITOR. T7.EV 

+ 
+ 77573:045LiC4 + 
+ 77574: 132404'2 + 
+ 
+ t'!ODE N 
+ 
+ 77573:57:'\ Li "l 

-.) 

+ 77574 :LDA 40 9 
+ 
+ BY';; .... 
) 

+ 
+ 

Figure 6.1.0.5 

DEDIT Analysis of CLI.PR showing 77573 = STA 1,4,3 
.. 



AC3 = SMOND+ 

Discussion: 

- ,PANIC CODE 11 - AOS DATA EASE 

CHECKSur'1 ERROR 

(SCHED) When the Operating System is 

idle, the "Scheduler" calculates a 

checksum on the finite area between 

ZCKST and up to but not including 

ZCKEN. Also included are locations 

2,-37. Each word is "XOR'd" into 

accumulator ,. If the checksum cal­

culated in AC, does not agree with 

a known good value stored in CKSm1, 

A Panic \\7ill occur. 1I.t the time of 

Panic: 

AC, - Calculated Checksum 

ACI - Contents of CKSUM 

The checksum is calculated between ZCKST (5,) and ZCKEN-l 

(3'5~ISO including locations 2,-37. The problem with this 

method is that it tells you there is a problem after all the 

locations have been added together. The actual location that 

caused the error is unknown. Also because an "XOR" is being 

done, you can tell the bites) that failed by comparing AC, and 

ACI but you can not tell whether the bits were picked or drop­

ped. 

A procedure to determine the actual failing location is as 

follows: 

1. Take a core dump of the actual failure 

2. Run FIXUP on the disk(s) . 

3. Re-boot the same Operating System 

4. Try to do the exact same operation as when you previous­

ly "Panic'd" 

5. Stop the CPU and take a 2nd core dump on a different 

Mag Tape. 

6. Again run FIXUP on the disk(s) 

,': note that this value was changed to 3¢3 for AOS 1. ¢6 on 
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7. Re-boot the system and load both core dumps onto the 

disk via CLI com~and3 such as: 

COpy DUMP~515.2@MTA0:,0 

COpy GOOD @MTAl:~ 

8. Use the System Utility,FILCOM, to compare the GOOD and 

bad core dumps such as: 

9. 

10. 

)X FILCOM/L=@LPA GOOD DUMP,0515.2 

After the Utility has printed up to location 5,0,0, you 

can type "tCtB" on the console to abort the Utility. 
. i': 

Compare the good vs bad for locations 2,0-37 and 5,0-3,05 

and try to determine the failing locations. 

Since we know which bits were effected from a comparison of 

AC,0 and ACI at the time of Panic, the above procedure may give 

us locations which do not agree for which we can check for those 

bit differences. 

Example: 

The following page shows an example, Figure 6.11.1, of a 

Panic Code 11 Typeout. From a comparison of AC,0 and ACl, we can 

determine that bit 15 was either picked or dropped. I took a 

core dump and ran FIXUP on the disk. I re-booted, got the sys­

tem to the same place I had been, and pressed "STOP". I took a 

second core dump and again ran FIXUP. I re-booted and loaded 

both core dumps onto the disk - the bad one called "DUMP~515.2" 

and the controlled core dump called "GOOD". I then ran the 

FILCOH Utility on both dumps and examined the output as shov..-n in 

Figure 6.11.2. The only difference was location 31 where the 

good was 4 and the bad was 5. Therefore, I had picked bit 15 

in physical location 31. My f1rst action would be to change 

whatever core module contained location 31. Note that this 

could vary because of the interleaving in the system. 

*Note: changed in AOS 1.¢6 on to 3¢3 

6-81 



1 1 ~JbJ~J 
ACfiJ 

l''-' " """'\ " f""'I 
I.; ...) () ..) t 9; ,:.:. 

ACl 

....... f , • "T' '" ,'"1; v.. 10. ~ .. .rl ..... 

AC2 AC3 

Figure 6.11.1 Sample Panic Code 11 Typeout 

:~ '-1 '11 (1 f,1 ~~ 

AW;W l:~ 

~r~:''','J!. 

':~?"J':'~ 
y, ,,, (.) ,3'~ 7 
~r,!:q 11 

"247;U 1t~112'-
,;~ '.1" 1 l t '.~ ',' no " (" ., 

.. ;3 2 ~~1 '2 r;, ;) 7"~ ~ ,~ 
~ :3 F 4 1 ,',; ~ 4~,' ;.. J! 

'P 6 4 ? 3 t-17 .:; <l t! 7 
?'7~(11.S r~7,S..1,d7 

':) c;rJl 3 1 J .1 ;.) (~ Ii' 4 I.) 'H';~ 1 4 ..j 

~~~J14 a3243J ~7~4?3 

~Ti.'321 

~'H~ J? '­
V'i .... '32 1; 

"H~~~327 
~111 ~ 3 ,v' 
, ,~"" 3 3 1 

[,\~"P.334 
'C;.gn~5 

Ct··q~'~·H 
.1 (., ,:a J .1 ~ 

~pr"3A~~ 

"'1'lI~J4l1'5 

,1)''''',-,351 
",~~r,'JS4 

01'l1~355 

"'~H.365 
~'~~J67 
~?r'443r' 

'hi':'4d7 
~?:r"4~1 

~1 ,il ~ n ,A .1 

1'lI57::564 
" . ~ ~ ,~ :1 (1 

,~n ",;, ,3 7 
'I I,j n 1::-' '.1\ 

136771 
c,) "-~ !~, 1 '5 3 
(J'71")4:1:~ 

173511 

01 ,., ttl '" rl '.1 

1nJ';64 
~"757>51O\ 
13?,,:) ';1 

nt] FA.' '\ 

'il? 1 ~ 25 
·H,',J 1 ,31 
"~,, -4 ,,~., 

11 ',n ,1(/. 

'~;';> 1 ",? 1 
,"7'5~;q 

t;lr~11~~ 

c:~'l':'7"1 

;i121r:> ~7 

·~;,,·n·~~~ 1 
.1:;''''" ,:~ 

1IH:l1 5 C 
'7,-::~j4' 

\75""1·, 
",,:, " ~ n.5 
.-;, vl r," r (.: 1 
;~53777-

17573~ 

t 773 4 :; 
',4 4 ~ t" ~1 ;,~ 

~'-1.13'5 

"\I' .'lI,jolll ',. 

:l4t'i:,o("1 

t ~ '" II r,~" 

Figure 6.11.2 

Only Locations 
5~ - 305 ~': 
20 - 37 

Used by Checksum 
Routine 

• 
-), changed to 303 

for AOS rev 1.06 
on 

Sample FILCOM Output of the Panic Core Dump 
with a "Controlled" Core Dump 
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PANIC CODE 12 - PERIPHERAL 

MANAGER TRAPPED (PHGR) 

General Informatio~: 

The Peripheral Manager (P~GR) is a Precess which executes 

under AOS at PID = 1. It handles the I/O to all byte type 

devices including the l>.LM irrespective of whether a DCt1 5.0 is in­

volved. I/O to all block type devices is handled by the AOS 

Operating System. 

Specifics: 

AC3 = 74133, 75133 

AC3 = OSER+ 
UBLK+ 
MXMD+ 

( AOS 1.~6 on ) 

(PRCNG) Term + 61 A trap has occur­

red in the PMGR process. This is a 

fatal situation and causes a Panic. 

At the time of Panic: 

ACI = 1 (PID) 

AC2 = Process Table Address 

(PERDR) This Panic can occur from 
seven different places for one of 
two reasons. These are: 

a) Input or Output Done is 
being attempted to be set 
twice. 

b) Input Done is being attempted 
to be set on a PIB that is 
not on the SUNB queue. 

Both of these problems are complex 
including many of the PMGR data 
bases. The analysis of this case 
will not be covered within this 
document because of the depth of 
understanding needed. If this 
case occurs, submit a core dump 
in accordance with the procedures 
at the front of this section. 
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Discussion: 

Since the Peripheral Manager executes very similarly to a 

User Program, we could troubleshoot the Panic as if it were a 

User Trap. In at~empting to evaluate a "Trap", there is cer-

tain information that we would like to know: 

a) PC at the time of Trap 

b) AC's at the time of Trap 

c) Type of map violation 

d) Physical core being used when the trap occurred. 

We should first verify that ACI in the Panic message is actually 

a "1". This should always be a "1" if the PMGR caused the trap. 

Refer to Figure 6.12.2. AC2 in the Panic message is de­

fined as a Process Table Address. The Process Table is similar 

in usage to the "Program Table" under RDOS. Offset 12 (PFL2\G) 

in the Process Table is a "Flag word" where bit 5 indicates 

whether a trap occurred. Offset 16 (PEXTN) points to a Process 

Table Extension which contains the "lvlAP DIC", the accumulators I 

and PC at the time of trap. The following offsets are used: 

( Con't on Page 6-86 ) 
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,j:>,. 

, 

PFLAG (12) 

PEXTN (16) 

PAMAP (25) 

PVEXT(75) 

Process Table 

Extension 

Map DIC 

ACj1 

ACl 

AC2 

AC3 

PC 

(6j17j1ff) 

e Page 

~ 

fj 

1 

37 

Figure 6.12.1 Relationship Between Process 'l'able and needed Trap Parameters 
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FATAL ACS E~RO~ -

ACS CO~E DCBT' 

12 1!~401 '2) (h1'2'J1 
AC~ ACl 

LOAD !A?E FOR Om1PING ON MTA0 
ST?IKE tl.NY KE"':" T,;HEN RE..;DY 

AOS CORE Dt..'N? CGri?LETED 

,357':)';:]'2] :)74133 

AC2 AC3 

Figure 6.12.2 Sample Panic Code 12 Typeout 

) DIR : 
) SU?E? ON 
*) X DEDIT PMGR.P~ 
AOS FILE EDITOR REV 1.Z 
+ 
+ 55:~11164 + 
+ 143: 100143 + 
+ 
+ BYE 

*) 

Real Contents of 
Page ~ Loc's 

Figure 6.12.3 

DEDIT of PMGR.PR to find Proper Values for Indirect Words 
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Offset 

66 

124 

125 

126 

127 

130 

By examining the Map DIC, we can 

caused by a Write, Validity, I/O, 

The bit masks for these positions 

C3~~ 

2)J)J)J% 

l~~~~ 

4~~~ 

2~~~ 

2~ 

Meaning 

Map DIC 

AC~ 

ACI 

AC2 

AC3 

PC 

determine whether the trap was 

or Defer Protect Violation. 

are: 

Violation 

Write Protect 

Validity Protect 

Indirect Protect 

I/O Protect 

Data Base Error 

Note that on a C33~ type machine, the DIC error bits are con­

verted to their C3~~ bit positions prior to storing in Offset 66. 

Consequently, Offset 66 will always appear to have a C3~~ type . 
Map Status in it irrespective of the hardware. 

If the DIC location contains a "2~", a "Data Base" Trap 

has occurred. This is further explained in Section 5 which dis­

cusses Traps. Note that ~ other bits should be set for this trap. 

If the DIC location contains a "4~~~" which indicates a 

"Defer" Violation, there is a good chance that the Panic was 

caused intentionally by the PMGR. The contents of the Trap PC 

can be correlated with the "Trap PC" addresses in Table 6.12.1 

to determine the reason for failure. In some cases the con­

tents of AC~ and AC1, offsets 124 and 125 respectively, may be 

needed to further define the problem. It is important to note 

whether the Panic code 12 occurred prior to the Op CLI (PID=2) 

typing the initial message: 

"AOS CLI REV 1.~3 ll-SEP-77 l4:5l:~8" 

If it did, there may be a problem in the way the booted system 

was AOSGEN'd. The Panic description from Table 6.12.1 can be 

used in addition to the AOSGEN dialogue to d~termine the reason 
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for failure. Note that the values given in Table 6.12.1 for 

the "Trap PC" will be exact for a Rev 1.03 PMGR. In future 

or previous revisions, the values may vary slightly. Table 

6.12.2 is also provided which lists the AOSGEN Byte Device 

Types. 

Since we got to this point, the DIC indicated a Write Pro­

tect, a Validity Protect or an I/O Protect violation. We have 

now answered_questions a) through c) which were posed earlier. 

To determine the physical core being used by the Process, we 

can examine offset 25 (PAMAP). This points to a Table where the 

actual map words are contained to do the translation of Logical 

to Physical for Logical Pages 0 thru 37. (A User context can 

still only be 32K wds.). 1-'1e can now use the PC to determine 

which logical page the error occurred in. From the Table, we 

can determine the physical page and thereby the physical loca­

tion of trap. 

Since AOS uses the same 6000~ slot to look at the Process 

Table Extension and User Map Translation Table for all processes, 

it needs a pointer to indicate which physical page contains 

those two tables for a given process. Offset 75, PVEXT, is used 

to contain this information. AOS divides a memory page into 4 

sections. Each section contains the two tables for one process, 

therefore a given memory page contains the tables for four 

processes. Offset 75 contains the physical page and the section 

for the respective process in the following format: 

Not Used 

15 I bits 

~ Physical Page 

Section # 

where the section can be defined as: 

Section # 

0~ 

.01 

10 
11 

(;-87 

Words within lK Page 

0-377 

400-777 

1.000-1377 

1400-1777 
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The "Section #" is not needed as far as we are concerned si~ce 

Offsets 16 and 25 contain full addresses which implicitly con­

tain the respective offset within the lK page in address bi~s 

6-15. The above was only for your reference in case bits 4 and 

5 are found set. 

Note that "CUR6~" will not always point to the proper phy­

sical page for the 6~~~~ slot since it can only point to four 

Processes at any given time and there can be many more active 

in the system. Always use PVEXT to determine the 6~~~~'S slot 

respective physical page. 

At this point, we can attempt to determine the reason for 

the trap but since we do not have listings for the PMGR pro-

gram, we can swap out the physical memory that the PHGR resides 

in module by module and- can attempt to duplicate the problem. 

Additionally, any of the following can be done. 

1) Run EMORT L for a minimum of 12 hours to try and find 

any memory problems 

2) Do a CRUNALL* which will run the list of programs in ad­

dition to DCR activity. 

3) If the problem only occurs when ~Comm gear is running, 

. try exercising the system under AOS without using any 

of the Comm. lines. If the system has both consoles, 

l~/ll and 5~/5l, use those to run programs. 

4) If the error only occurs \"i th the Corom. gear running 

and the Comm. chassis is cabled from the extended I/O 

bus connector, verify whether ECO#4l67A is installed 

which cures a "y" termination problem on the INTP/DCHP 

signals. 

I have assumed from the previous software discussion that the 

problem is a memory failure. In fact, it may be a Map or CPU 

which is why I suggested the CRUNALL under 2) above. 

* I1CRUNALL" will only exercise a disk on Device Code 33. Do a 

"RUNALL" for all others including a Zebra (6~6~,6~61). 

Example: 

The following figure, Figure 6.12.2, shows an example of a 
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Panic Code 12 type-out. Figure 6.12.4 on the next page is a 

sample SYSDMP Analysis of the sample Panic. 

First, verify that ACI = 1. AC2 gives us the address of the 

Process Table which is 57~~~. We can then check the Process 

Table for the addresses of the Process Table Extension and the 

User Program Map. Since these are in the 6~~~~ logical address 

range, we must check offset 75 to determine the Logical to Phy­

sical translation for that page. After mapping the page and re­

membering to use only bits 6-15 for addresses within this lK 

page, we found: 

Map DIC 

AC~ 

ACI 

AC2 

AC3 

= 
= 
= 
= 
= 

1,0~24 

1 

613 

177777 

423 

PC = 32~43 
The "Map DIC" using the table in the "Discussion" section tells 

us that we had a "Validity Protect" violation. Note that the 

PMGR will intentionally cause a Panic 12, as discussed before, 

by doing an "infinite Defer" when it finds information in its 

data bases that cannot be resolved. This is accomplished with­

in the PMGR code via: 

PANIC : @. 

If the Map error type indicated by the DIC is a "Defer" error, 

refer to the prior discussion and Tables 6.12.1 and 6.12.2 to 

attempt to resolve it. If the cause does not appear to be read­

ily apparent, I will request a core dump to be submitted. Let's 

next examine the physical slo"ts used by the PHGR. 

Using the PAMAP offset, we found and typed out the User pro­

gram space beginning with location 7~~ (bits 6-l5!1). The PMGR 

occupies two area~ of core: 

1) Physical Page 24 

2) Physical Pages l4~ - 156 

Note that Physical Pages l4~ - 156 are all contained in Module 

14 and 15 for 8K modules or Module 6 for 16K modules. 
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) C C ~y L L'; i?~ .3 2 3 • J 2' ~: T f\ 1 : 0 
) :": ~ ... ::: ~~. ~? L{::-·! :>'J 5::2 J • J 
.f-\OS S':"STS!: DL'tlP .;.\['lAL':"ZE..° PE:} 1.2 
+ S7 t\S 
n L l:l·l At-! r:.:? : SY S G £:'1 : ';C S 2 2 • S '7" 
+ 

+ 57000+ 12 :;33622J + (P:r:;'LAG) lB5=trap 
+ 57gC3+16:Z68~CC + PTABLE Extension 
+ 57e00+25:o6G700 + User Program Map 
+ 57~~~+75:~~2l62 + Phys Page for Logical 6~~~~ 

+ "lA? 1 52 
+ 
+ 400+66:0l~~24 + 
+ 400+124:000321 + 
+ 400+125:0C8613 + 
+ 4021+126:1777.77 + 
+ 400+127:000423 + 

+ 400+13J:332043 + 

+ 
+ 7Z0:00102L: + 
+ 701 :003156 + 
+ 702:305155 + 
+ 703:207154 + 
+ 704:011153 + 
+ 705:013152 + 

+ 706:015151 + 
+ 7'1,7:017150 + 
+ 710:e211L17 + 
+ 711:023146 + 
+ 712:025145 + 
+ 7 1 3 : 027 I ~L~ + 
+ 714:031143 + 
+ 715:033142 + 
+ 716:035141 + 
+ 717:03714.3 + 
+ 720:041377 + 
+ 721 :343377 + 
+ 
+ 737:077377 + 
+ 
+ HAP 24 
+ '-,14:308423 + 
+ 

+ rIA? 142 
+ 43:006055 + 
+ 44:002143+ 
+ 
+ NA? 24 
+ 55:051164 + 
+ 143:100143 + 
+ 

Map 
Ac0 
ACI 
AC2 
AC3 
PC 

DIC 

} 
pagen Page 1 
Page 2 
Page 3 

Page 21> 
Page 2' 

~ Page 

Current TCB 

PC @ Trap 
PC+l @ Trap 

Return Block at 
time of TRAP 

.. 

User Space Hap 
Logical to Physical 
translation 

Page 0 Indirect Loc 
" " " 

+ BYE 

Figure 6.12.4 Sample SYSDMP Analysis for a PMGR Trap 
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Nanting to try to determine the reason for the failure, I 

again look at the PC which is 32~43. I find this to be containerl 

in Logical Page #15 which translates to Physical Page #142. After 

mapping physical page 142, the instruction in the PC location at 

the time of trap is a "6~55" which is a "JSR ~ 55, ~" and the 

contents of the PC+l location is a "2143" which is a "JMP@143,~". 

The contents of location 143 is a "1~g143" which appears to be 

a "JMP @." and if it were ever executed, it would cause a "Defer" 

trap and not the "Validity" trap that we had. We can now assume 

that the "JSR" instruction caused the trap.· Looking again at 

the Logical vs Physical Map, we can note that logical space only 

goes up to logical address 37777. Therefore, I would suspect 

the address of "51164". 

By doing a DEDIT, as sho~~, of the PMGR.PR, we find that the 

real contents of location 55 are 11164 not 51164 which is a pick 

of bit 1 in module #2 for 8K ' s or module #1 for 16K's. Note 

that interleaving would also change the module number!! 
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Table 6.12.1 PMGR "DEFER" Trap 
Error Table 

Trap PC 
(approx Address) 

Modu1e/ 
Offset (approx) Heaning 

P~~R Rev 1.03 1.05 
PMGR/Rl"lEN+l,0' 1176 ~ Attempting to release a memory 

page below base of memory pool 
Attempting to release a memory 
page already free in bit map 
(Same as R11EH+ 1,0) 

12,03 

1344 
1351 
1364 
1371 

14,01 
1432 
1443 
1735 

227,0 
232,0 
2415 
2534 

3,017 
3,024 
3,033 
3,042 
3173 

34,01 
35,02 
3523 
3777 

4114 
6,054 
6,07,0 
6341 

65,02 
745,0 
1,0415 

1,0431 

11172 

11232 

11247 

1175 

133~ 
1335 
1347 
1354 

1364 
1415 
1426 
1716 

2245 
2275 
2372 
25~7 

277~ 
2775 
3~~4 
3~13 
3141 

3346 
3447 
347~ 

PMGR/R.~M+ 15 

PMGR/RIPCH+2 
PMGR/RIPCH+7 
PMGR/IPCER+6 
PMGR/IPCER+13 

PMGR/IPCER+23 
PMGR/TIMER+4 
PMGR/TIMER+15 
CONCO/DRPIR+3 

CONCO/ASAME+41 
CONCO / AS lu\1E + 71 
CONCO/OSTRC+41 
CONCO/PIBRE+4 

CONCO/PIBRE+267 
CONCO/PIBRE+274 
CONCO/PIBRE+3,03 
CONCO/REUB 
CONCO/RKILL+13,0 

CONCO/RKILL+336 
CONCO/RKILL+437 
CONCO/RKILL+46~ 

(Same as RMEN+15) 
* IPC ?ISEND error 

Counter of IPC ?ISENO errors 
overflowed (65k) 

* ?DELAY error 
* ?MEHI error 
* ?OELAY error 

Counter of IPC ?IREC errors 
overflowed (65k) 

* ?XLATE error 
* ?XLATE error 
¢ ?SGNL error 

Trying to release a PIB not on 
the owner's PIBLK chain 
PIO of caller=,0 or 1 

* ?GHR3 error 
* ?OELAY error 

(Not used) 
Phoney IPC header-No task to 
kill 
Owner's PIO does not match 
State Save Area Address=,0 

¢ ?SGNL error 
3744 

4~61 
5757 
5773 
6244 

CONCO/RKILL+734 Timer task (?OELAY) at Priority 
=,0 cannot be found 

CONCO/RKILL+l,051 * ?DELAY error 
IOCOM/READ+l,064 + Magic character problem 
IOCOM/READ+l1,0,0 + (Same as READ+l,064) . 
IOCOM/LMOV+21 + Inconsistancy with Magic char-

64~3 IOCOM/BLCMN+16 
734~ IOCOM/ICHR+l,04 

1~312 SCEDT/SCIN+234 

1~326 SCEDT/SCIN+25,0 

11~76 TASK/?URTB 

TASK/WAKE+33 

TASK/WAKE+5,0 

11113 TASK/SCRTN+7 

11123 TASK/SCRTN+17 

acter 
+ (Same as RKILL+734) 

Error on device start 
+ Magic Character inconsistancy on 

"Erase Line" command 
+ Magic Character inconsistancy on 

"Move Right 1 column" command 
Dummy entry points to fool linker 
-?URTB, ?XLO, ?XSV, ??IME, ??DEL 
Unlinking TCB which cannot be 
found on active TCB chain 
Last TCB was killed-should never 
happen 
65K "Disable Task Rescheduling" has 
been done 
Enable Task Resched W/0 Disable 
having been done 
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Trap PC 
(approx .n..ddress) 

Modu1e/ 
Offset (approx) 

PMGR Rev 1.03 1.05 
1..1..3,-< TI774 TASK/WAKE+175 

(RUN+16)% 

11521 

11536 

11737 

12247 

12574 

31227 
31234 
31236 
3125.0' 
31277 
3135.0' 

314.0'3 

31417 

31424 

31444 
31455 
31517 

31555 

31762 
32.0'.0'.0' 

32.0'23 
321.0'1 

32155 
32166 
3224.0' 
32265 

32361 

11376 TASK/LTCBS+21 
(KRTN+45)% 

11404 START/EROST+l 

11605 START/ERRCL+1 

12125 CARD/CREAD+1p3 

12452 DCUC/DOUST+15 

31105 INIT/START+14 
31112 INIT/START+21 
31114 INIT/START+23 

INIT/START+35 
31155 INIT/START+64 
31255 INIT/START+135 

31310 INIT/START+17.0' 

31324 INIT/START+2p4 

31331 INIT/START+211 

31351 INIT/START+231 
31362 INIT/START+242 
31424 INIT/START+3p4 

31462 INIT/START+342 

31667 INIT/BUILD+111 
31705 INIT/BUILD+127 

31730 INIT/BUILD+152 
32006 INIT/BUILD+23~ 

32062 INIT/BUILD+3p4 
32073 INIT/BUILD+315 
32145 INIT/INITM+51 
32172 INIT/INITM+76 

32266 INIT/INITM+172 

Meaning 

Next location after hardware 
"RSTR" instruction-should never 
occur 
Counter of .IDKILL errors over­
flowed (65k) 
Attempting to start a non-output 
device for output-ACp=error code 
AC1=device code 
AOSGEN'd illegal device type­
ACp=error code, ACl=device code 
Error in Card Reader packed 
binary routine. ACl)3. (Should 
never occur because of a prior 
AC masking) 

$ "Host to DCU5p" Queue wrapped 
around ( PHGR rev 1.06, see Pg 6-94A) 

* ?SUSER error 
* ?PNAME error 

My PID=2; should always be "I" 
No data in PERTB (AOSGEN spec.) 
No ALM lines specified (PERTBi 
Line Table data over-ran in 
PERTB 
Non-Mux device data over-ran in 
PERTB 

@ Illegal device from AOSEGEN-AC0= 
error code, ACl=device type 

# Trying to assign greater than 
255(10) Ports. 
Too many PIBs. 
PIBs do not fit within lk 
Tables being built would over­
write the Init code 
Invalid Buffer Address in AC0-
bit .0'="1" 

* ?DPMGR error 
Device is neither Mux nor Non­
Mux 
Present line#;> Max Line# 
More data than should be during 
PIB build 

* ?SUSER error 
.TASK error-ACp=error 

* ?XLATE error 
code 

@ Illegal device 
AC 1 > 47 ( 8) for 

@I11egal device 
AC1> 47 (8) for 

type from AOSGEN­
MUX 
type from AOSGEN­
Non-MUX 

% Offset changed in PMGR Rev 1.05 
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Module/ Trap PC 
(approx Address) Offset (approx) M . __ ean~ng 

PMGR Rev 1.03 1.05 

j~~~; j~t~~ 
32574 32501 
379166 36773 

NOTES: 

INIT/INITM+355 
INIT/INITM+374 
INIT/INITM+4915 
DCUI/DLOAD+7 

* ?DPr<lGR error 
* ?DPMGR error 
* ?CREATE error 

Not enough DCU-5~ Map slots were 
mapped (Should never happen) 

* Error occurred on a System Call-AC91=error code. 

¢ Error occurred on a ?SGNL System Call-AC~=error code. 
This system call is used by the PMGR to send an "IPC" 
type message to the AOS root code. AOS can "suspend" the 

Process ~.,ai ting for the PMGR to send it this message. ( See 
PFWSL in PFLG2 ) 

+ Some types of console displays require a two character 
sequence for cursor movement. For example, an lIErase 
Line" command might be an "Escape" character followed 
by a "K" character. The first character, in this case 
the "Escape", is referred to as the Magic character. 
A Table in the PMGR indicates whether this additional 
character is needed. 

# PMGR IPC Ports are assigned on a per device basis, with 
the number of ports needed depending on the device. 

For example: 

Device 

Console 
Line Printer 
Card Reader 

# Ports 

3 
2 
2 

Port Tynes 

Read, Write, Control 
Write, Control 
Read, Control 

The total number of PMGR IPC ports must be less or equal 
to 255(10) for all AOSGEN'd devices whether active or not. 

@ Refer to Table 6.12.2 for the AOSGEN Byte Device Types. 
Also, check the AOSGEN "Spec" file, ?PID.SPEC.TMP to 
try and find the invalid value. 

$ This type failure can occur during the UP macro if the 
presently running AOS operating system has been AOSGEN'd 
for a DCU-591 w/ALM's, but the DCU5~ controller had been 
removed from the chassis. This tends to confuse the PMGR 
during line initialization. 
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nCllk: 0 
nCllo?: 0 
nCtJu"l: 0 
nClJPC: 0 
OCtIOi: I) 

nCIIU;> : 0 

nlftGNUSITC 

lUOUO()= 
OL!OUOU= 
o~ouOO= 

olouou= 

'" o U II U 0 U = I 
..0 Ou?uou= 
~ » 00100U= 

o u 0 Ij 0 LJ = 
ouo~OO= 

OUOI0u= 
(1) 0 U II U = 
OUOU?u= 
OuOulu= 
OUOUOq= 
Ou()uo~= 

O()OU01= 

;CALU:.P TLJ HFt<F 
: =0 = R U t-'1'J T IIJ r" = - 1 = S TOP P F lJ 
i =O=t-I(jT !Jut-It:, =-1 =f'lUt-It: 

AOS 
Rev 1.¢6 

Log 
Paee Offset 

;P( n~ ~TuPPFD DeU AFIFH RFSFf (TN A(1) 
;UTAr,~n~Tl( nATA bFFnRF PtSET (iN ftCO) 
:uIAr,l'Jn::>TIC nATA AFIFt< RFSET (Ir~ A(2) 

5 
5 
5 
5 
5 
5 

1~3 
H~31 
1032 
1033 
1034 
H135 

DArt. ST.Artl~ bTfS 

StTCAI~RY 
(NnT) StT::>KIP 
PUL~F 

(I'JnT) [)t::FtR 
rI-'IICl.K 
~c I~!k T IF 
pf-l.? 
OPl 
lf~/ll.JRu 

1 f~ A U R 1 
1 t-< fI lIP 2 
?VjPt\nt~O 

;:> Vi P 111'1\ 1 
1 Vi tI uP u 
1 v'J 1\ uP 1 
CU"'AnH? 

Notes: 

1. "PC" in Extension at the time of 
Panic == DOUST+52 

2. These checks were added to determine 
the state of the DCU hardware; 
Information is being put on the 
queue for the DCU to take but it 
is not being taken. Cause -~­
DCU hardware died; Code in the 
ncu is not functioning properly; 
etc. 

3. A routine is being added into AOS Rev 
1.08 to dump the code in the OCU 
on a Panic onto the end of the 
Core Dump Hag Tape so it can be 
checked later. 

"Host to DCU Queue Wrap-around" Status indicators 

( AOS Rev 1.¢6 onward) 
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Table 6.12.2 AOSGEN Byte Device Types 

Device Type 
Octal (Decimal.) 

1 (1.) 

2 (2.) 

3 (3.) 

4 (4.) 

5 (5.) 

6 (6.) 

24 (2~.) 

25 (21.) 

26 (22.) 

27 (23.) 

3~' (24.) 

36 (3~.) 

37 (31.) 

Mnemonic 

TTY 

CRTl 

CRT2 

CRT3 

CRT4 

PSEU 

RTAPE 

RCARD 

PTAPE 

PLINE 

PLOTR 

DCSI 

DCS~ 

6-95 

Description . 

4~1~A Teletype or 6~4~ 
Dasher 

4~1~I Infoton 

6~12 

6~52 

"Other" CRT 

(not used) 

4~11 Paper Tape Reader 

4~16 Card Reader 

4~12 Paper Tape Punch 

4~34 Line Printer 
(non-DCH) 

4~17 Digital Plotter 

Mux with DCU-5~ 

Mux without DCU-5~ 
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PANIC CODE 13 - MULTI-BIT 

ERCC ERROR 

General Information: 

The older 21-bit 8Kw memories and the new 32Kw MOS menories 

have a feature called Error Checking and Correction (ERCC). 

There is a 5 bit "check field" constructed each time a word is 

written. The "check field" is reconstructed and compared with 

the original field each time the memory word is read. This 

"check field" allows the hardware to correct single bit errors 

and to interrupt on rion-correctable multi-bit errors. 

Specifics: 

AC3 = IERCC + 26 (INTS) A multi-bit ERCC error has 

occurred. Note that these errors 

are rion-correctable. At the time of 

Panic: 

For a C3~~ or S2~~: 

ACfj = low order 16 bits of the failing 

17 bit address 

ACI = bits ~-4 = fault code 

bits 5-14 = all ~'s 

bit 15 = high order bit of the 

17 bit physical address 

For a C33~ or S23~: 

ACff = low order 16 bits of the fail-

ing 18 bit address 

ACI = bits ~-4 = fault code 

bits 5-13 = all ~'s 

bits 14+15 = high order bit of 

the 18 bit physical 

address 

For a S13~: 

AC~ = Bits ~-3 = complement of bits 1-4 

of the 17 bit phy­

sical addr in error 
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ACI == 

bits 4-11 == reserved 

bits 12-15 == complement of t~e 

low order 4 bits 

of the 17 bit phy-

sical address in 

error. 

bits ,0-4 = fault code 

bits 5-14 = all ~'s 

bit 15 = high order bit of the 

'\.,I..V,<.<L-; 17 bit physical addr. 
,-,:~/' 

Be a\Vare that because of the changes in the DI.i\/DIB output 

on an S130, a failure can only be troubleshot to a 4K section 

of core. Note that bits 12-15 of AC~ are used to determine the 

failing memory on an interleaved machine. 

Since the 32K HOS memories use 4Kxl Rk"1s (DG,059,0), by know­

ing the bit that failed and the 4K section, the failing chip 

can be replaced. If a "Multi-bit" error occurs though, the 

problem of which PAM within 4K gets more complicated. 

Note that the follo~ling fault codes are defined as mul ti-bi t 

ERCC codes: 

Discussion: 

Code (AC,0) 

.05.0.0.0X 

l24.0.0X 

.03.0~.0X 

.074.0.0X 

134.0.0X 

144.0.0'X 

154.0.0X 

164.0.0X 

17.0~.0X 

174.0.0'X 

Meaning 

All 21 bits 

All 21 bits 

Multiple bit 

Multiple bit 

Multiple bit 

Multiple bit 

Multiple bit 

l-1ul tiple bit 

Multiple bit 

Multiple bit 

are "1" 

are ",0" 

error 

error 

error 

error 

error 

error 

error 

error 

1. Reme~ber that the recoverable ERCC errors are logged in 

the SYSLOG disk file. This file can be examined using the 

Report Utility as outlined in Section 7. The information that 
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is logged on soft errors is: 

a) ERCC code 

b) Physical Address 

Note that the SYSLOG must be started by the User in order for 

errors to be logged. 

2. If greater than 256(10) recoverable EPCC errors occur 

since AOS was initially boot'd, AOS will output an error message 

of the form: 

"Single bit Error, Physical Address 

XXXXXX, Code nnn" 

and will continue operating in r10de 2 - nEnable checking and cor­

rection but do not interrupt on memory error n . 

3. By using the Physical Address in the Panic and the con­

tents of the SYSLOG file, the failing memory can be replaced. 

4. The counter that sensed the 256(10) soft ERCC errors is 

called "NERCC" and for a Rev. 1.,0 AOS system resides in physical 

location 1,033. This location begins at 4,0,0(8) and is decremented 

to,0. It can be monitored from the console when the system is 

idle. 

Examples: 

None 

Indepth AOS Information: 

None 
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PANIC CODE 14 - INTERNAL 

DATA CONSISTANCY. EPROR 

General Inforroation: 

This Panic can occur from at least 25(10) different places. 

It covers failures in just about all the different Data Bases 

(a kind of "catch-all"). The failures that will cause this 

Panic are as stated, internal inconsistancies and are not easy 

to understand much less troubleshoot. At this point, the scope 

of these problems is above the depth of this document so present­

ly this Panic Code will remain undocumented with the exception 

of the one case which follows. If any of the other cases occur, 

submit a dump in accordance with the procedures outlined at the 

beginning of this chapter. 

Specifics: (For only this one case) 

AC3 = NQBHR+ (BUFIO) Before a disk request is 

started, a check is made to deter­

mine whether the logical disk block 

address being requested to be read 

or written is greater than the max­

imum number on the given disk. If 

it is, this panic will result. At 

the time of panic: 

AC~ = Max address (low or high word) 

ACI = requested address (low or high 

word) 

AC2 = buffer address 

Each disk type has its own set of maximum addresses which are 

given in the following table: 
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Disk Type 

6~3~ 

4234/6~45 

4231 

6~6~ 

6~61 

Maximum Address 

System Disk 

High Word Low ~vord 

Xl 6~1 

Xl 22171 

2 13572Xl 

2 155121 

5 124761 

Non-SysteI!1 Disk 

Low vvord 

1141 

22531 

13626~ 

155461 

125321 

The above values are for a single physical device Logical Disk 

Unit (LDU). In an LDU composed of multiple physical units, the 

addresses above will be for the 1st physical unit, with the others 

being an approximate multiple of the above values. For example, 

an LDU is composed of DPD1~, a system disk, and DPD14, a non­

system disk, both of 'toJhich are 6Xl45 type drives. The UDB address­

es will be as follows: 

Unit * High Word Low ~vord . Range 

--DPD1~ ~ 22171 ~-22l71 

DPD14 ~ 45265 22172-45265 

Note that 22171 + 22531 = 44722 which is approximately 45265. 

The additional 343 blocks are gained because certain tables need 

not be on the front end of the 2nd physical disk. Figure 6.14.1 

depicts the relationship of the physical blocks on these t~,O 

units. Note that there is more system information contained 

on the front end of DPDl~ than on DPD14. 

Discussion: 

When a Panic 14 occurs and has been defined as the above 

case, a couple of questions need to be asked. 

1. When was the last time FIXUP was run on the Logical 

Disk. 

2. Has the Logical Disk been run on any other CPU system? 

This is especially relevant in a dual CPU configuration. 
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LOGICAL DISK UNIT (lOU) 

PHYSICAL 706 Thru 23077 
BLOCK r ,It)MSER 

1>0"-0 2 3 6 346 ! 1I!a!!!S !I -- -. 1 4 , 

j, 
LDU 

RE3V'D 
~ESV'D 

(SYSTEM DISK) ROOT 9AD OISK NAME FOR } 
I~ BOOT. BLOCK :NFO. & FOR OPERAT· FILES DPDi0 . 

STRAP TABLE BLOC!': ACL DISK ING 
BLOCKS 5YSTE.>,\ 

~. l( 
JJ 

LOGICAL . \ - I 
BlOCK NUMBER .r ,.. ~ Thru 22171 

PHYSICAL 4 Thru 23077 BLOCK NUMBER 
---0 1 2 3 ~ _"" " , 

I /1 
(NON. SYSTEM 

ROOT BAD DISK DISK 6L.CC.K DISK) 
~ SOOT. alaCK INFO tilT MRP FilES DPDI4 

STRAP TABLE BLOC!': 

) 
LOGICAL \ I 

... .,..t 
, 

BLOCK NUMBER 
~ 22172 Thru 45265 

Figure 6.14.1 Two Physical Unit LDU Disk Structure 
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From a Field Engineering stc1dpoint another question is whether 

the Panic 14 that just occurred vlas caused by: 

a) A memory/CPU/Hap failure which caused a system memory 

pointer to be clobbered ~ a disk block to be loadeG in 

the wrong place therefore causing the panic. 

b) A type a) failure which occurred days or weeks ago but 

because that particular file or directory had never 

been accessed again until now, never showed up. This is 

particularly true in a dual configuration where Logical 

Disk Units are swapped between machines. 

A procedure that may help determine whether the "pointer" error 

was written bad on the disk or was caused by a mainframe problem 

is as follows: 

1) Ask the customer/operator the questions outlined in 1 

and 2 above. 

2) Make sure a core dump was taken as outlined at the be­

ginning of this chapter. 

3) Run FIXUP on the failing .Logical Disk Unit with the fol­

lowing specified: 

4) 

a) "Report Closing Files" - N 

b) "Error Log" - Line Printer (LPA, LPB) 

c) "Verbosity" - 2 

After FIXUP is completed, check the Line Printer for 

any error messages. If there were none, FIXUP did not 

find any file links that it could not resolve and there­

fore the Panic 14 problem was probably due to a main­

frame problem. 

If there were error messages, check for messages other 

than the following: 

"Can't Delete Root Directory" 

"Directories nested too deeply" 

"Fatal Disk Error" 

"Insufficient Hemory for Bit Maps" 

Any other error message would indicate a file/directory 

problem on the disk. 

6-102 



I r(l !'I:H" (~eql'r11 ,'tTlpinl!l"": {o,' '!lt~ lillll{~'d ;'ltIr('Itb .• •• "I rr't\IIIIII! \rId 111,llllr','ll,IIt' ". '-.,',fllI"I" rh.' ,jlll'tHlll'llI iU\! lHt!ll'1Il,HIOIl ~(l11I \111"'1, 

II .llt'relll L. r .. J he rt'produ,_,:d til 'NI10!I.' O)r 111 p.lrr Wtlil\'tlf rll" '_',,<prt·,,~ ;'rlUI 'Ntl!f·-fI ii1prdV.I! ;." HI 1I1r:Ulrl."'tj ,_.111. I Ii ,I I A:, . --- ._---_. __ .. _----"-----_. __ .----_._--------------- ---------~,".---,---.-~----- .... 

Note: FIXUP will delete a file or directory if it finds 

an error that it cannot resolve. 

5) If the problen was due to a mainframe problem, I ~.'iould 

suggest running EMORT L with disk overnight, a pass of 

"CRUNALL" under DTOS, and running "CONTEST" for an hour 

or so. 

6) If FIXUP did find an error on the disk, I would suggest 

rebuilding the pack (if possible). Prior to this, run­

ning DFMTR with all 5 surface checking patterns to check 

for any marginal blocks that may have appeared since the 

last time it was run. Note that some patterns will F-/i\';) 
" 

errors others will not, therefore it is best to run 

all 5. Have the customer rebuild the pack, then let 

him run with Error logging (SYSLOG/START) to note any 

retries. E!v!ORT L should also be run on the mainframe 

overnight. 

7) The procedure in 6) is designed to start from a kno\m 

test position: 

a) disk pack(s) checked for marginal spots via DFMTR. 

b) disk pack(s) also were rebuilt so there should be 

no II residual II bad infoITl.a tion on the packs. 

c) EMORT L run on the mainframe to check for possible 

flakey problems. 

**Note: If modules had been replaced since the las.t time FIXUP 

was run or if the disk pack(s) are run on more than one 

system, the above procedure may have to be modified as 

to CPU to exercise, etc. 

Examples: 

Figure 6.14.2 illustrates a sample Panic code 14 typeout. 

AC3 when compared using the SYSDHP utility is NQBHR+35 and is 

therefore the discussed case. ACfj is 22171 which is the "System 

Disk" low word for a 4234/6fj45. The bad address is 42211. FIXUP 

was run on the Logical Disk Unit and an error message: 

"Error in File :sysgen -- INVALID POINTER IN INDEX BLOCK" 

was typed on the logging device. This would indicate that there 

was a problem in the SYSGEN directory on the- disk. Note that 
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FATAL AOS ERROR - 14 ~22171 

ACfJ 

AOS CORE DUHP 
LOAD TAPE FOR DUMPrNG ON r<lTA,0 
STRIKE ANY KEY WHEN READY 

AOS CORE DUHP COMPLETED 

~42211 

AC1 

~33720 

AC2 

,027553 

AC3 

Figure 6.14.2 Sample Panic 14 Typeout *1 

FATAL AOS ERROR - 14 fJ22171 

ACfJ 

AOS CORE DUHP 
LOAD TAPE FOR DUMPING ON rvITA~ 
STRIKE N~Y KEY WF~N READY 

AOS CORE DUHP COMP.LETED 

177777 

AC1 

,034,064 

AC2 

~3,0174 

AC3 

Figure 6.14.3 Sample Panic 14 Typeout #2 
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because of this error, FIXUP deleted the whole SYSGEN directory 

which had to be reloaded from Mag Tape. Because of this cus­

tomers should periodically backup there disk packs. The pro­

cedures in step 6 should be done. 

Figure 6.14.3 illustrates a second Panic 14 typeout. .:'I.C3 

again points to NQBHR+35. Note that the difference in the 

numeric value for AC3 in the two figures is due to AOSGEN answer 

differences. Note that ACfj =22171 which is the same as above. 

The bad address is 177777. FIXUP was run on the Logical Disk 

Unit with no error messages. From this, I would assume a main­

frame problem and proceed with Step 5 as described above. 

Indepth AOS Information: 

I am not going to discuss all the AOS file structures at 

this point but will illustrate the linkages that are used so 

that a Panic can be traced, if necessary. This section may be 

updated at a later point if more information is needed for 

troubleshooting. 

Figure 6.14.2 showed the 1st Panic 14 message. This Panic 

occurred while the UP macro was being executed. AC2 of the Panic 

message pointed to a buffer header. The file linkages for this 

failure are sho~~ in Figure 6.14.4. The User, the Op CLI (PID=2), 

had issued a "?GOPEN" system call with a byte pointer to the file­

name "CONSOLES.CLI". Remember that the UP macro has the fol­

lowing command line: 

"CONTROL @EXEC ENABLE @CON ( ~ONSOLE~ ) " 

The Op CLI was probably searching for the macro "CONSOLES.CLI" 

prior to using "CONSOLES". The various offsets are defined In 

PARS and I will not go through them here. The bad address, 42211, 

appeared in the Buffer Header, IOCB, and CCB. It did not appear 

in the FCB. Because of various information in the FCB such as 

File Type, Hash Frame Size, Last byte, and Data Element Size, I 

could determine that the FeB belonged to the SYSGEN Directory 

definition. Since the first logical address appeared O.K., the 

error must have been at a lower level of index. I found the 

buffer area in core where the 1st level of index was read into. 

The code was: 
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0\ 
I 

t-' 
o 
0'1 

+6 

+7 

+14 

-
~ 

+15 

BUFFER 
HEADER 

~ 

42211 

33400 

(33720) 

CONTROL 
BLOCK (CB) 

76423 

52400 

(361013) 

,..... 
+1 

+15 

+24 

-

. 

110 CQ\lTROL 
BLOCK (IOCB) 

5300(£1 

1:;'/ / / / / / [/ / / 
/" TEMPORARY /-, 
,BUFFER HEADER 

/INFORMy~~ 
//////"/ / 

(33400) 

• 

CHANNEL CONTROL 
BLOCK (CCB) 

~ 
24134 

+3 
;--'- 361013 

+4 0 

+5 42211 

(530~0) 

"'* -----
FI LE CONTROL 

BLOCK (FCB) 

PHYS 134 
OFFSET 500 

t-------- - ---------
;f ~SER ~PAC~ 1 

/, L TCB I 
PROCESS 

TABLE 

~ 

1---4. -
+25 61700 

+42 2 1 

+75 6125 

(52400) 37 

USER MAP 
TRANSLATION 

TABLE 
1110 

3021 
I 
I 
I 
I 
I 
I 

77264 

PHYS 125 
OFFSET 1700 

L_ ...... 
+ 6 t7/77~ ..... -r,,-", -r/~,~ 

/ /P\C0- TPC /,/ -+ 
... 12 /f ((f (t! // 

+ 17 1 56 ,--. 

(423) 

I 
I ____ -1 

PHYS 110 

FILE NAME: 
"CONSOLES. eLI fI 

SYSTEM CAll. 
?GOPEN 

NOTf 
**ADDRESS NOT DIRECTLY TRANSlf>TABlE: 

Figure 6.14.4 File Linkage For System Request 
CD BITS 6-15 = PHYS P,\GE 

CD BITS 0 - 5 = OFFSET WITHI~J PAGE 
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Offset Contents 

YJ 4766,0 

1 42211 ~ 
2 1523,06 

3 1,06767 

4 131754 

5 14665 

Since this definitely is not an index block nor is it ASCII, I 

would make the assumption that the last time that the SYSGEN 

index block was updated, the block was written from the wrong 

area of core. This could be a memory or map problem and may 

have happened a "!'vhile ago if FIXUP had not been run since the 

occurance. Remember that this is further verified by the fact 

the FIXUP found an 

"Invalid pointer in Index block" 

in the SYSGEN Directory. The conclusion could be determined be-

cause: 

l. A core dump and .ST file were available 

2. It had been noted exactly when the error occurred (UP 

macro) and a copy of the macro submitted. 

3. The output of FIXUP as described previously had been 

submitted. 

Figure 6.14.3 shows the 2nd Panic 14 message. This Panic 

occurred while a CLI dump command was being executed. The file 

linkages for this failure are sho"!,ffi in Figure 6.14.5. The Vser, 

again the Op eLI (PID=2), had issued a "?RDB" system call. The 

linkages are different than in Figure 6.14.4 because the error 

occurred on attempting to read a block from disk into a User 

area, therefore no buffer header is necessary and an area of an 

NQBLK is used to hold the relevant information. This is similar 

to the RDOS usage of a cell for a "Fake buffer header". Again 

the bad values appeared in the NQBLK, the CCB, but not in the 

FCB. By checking the block that had been used as the first level 

index, the following was found: 
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0\ 
I 

!-J 
o 
co 

S.H. 
'JFFSETS 

f' 

+6 

+7 

... 14 

fS-OO'~ 

ENQUE BLOCK 
(NQBLKI CHANNEL CONTROL 

BLOCK (CCB) 
+\ 6220(3 

, +\5 

USED AS ~+23 
BUFFER 
HEADER +24 

0 

177777 

1+3\ 34047 

(34047) 

~ 

"'25 

(PID) +42 

... 75 

1-- * 36234 ----0 

+3 
5340(3 --

+4 0 

+5 -\ 

I--
+15 

76423 r-
I 
I 
I 

PIIYS 206 I 
I OFFSET 200 

I 
I 
I 
I PROCESS 

TABLE 
L _____ 

61700 f--~ 

2 1 

6225 

(53400) 37 

USER MAP 
TRANSLATION 

TABLE 
212 

2152 
I 
I 
I 
I 
I 

176163 

PHYS <::25 
OFFSET \70(;1 

Figure 6.14.5 User/Ghost Request 

File Linkage 

~*--.... I 33640 
~ 

./. 
//". 
, / /' . / 

~iNFORMATION 
/,"'ABOUT / 
'. / ' FILE / / ' / / . OR ' , 
'DIRECTORY' 
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Offset 

~ 

1 

2 

3 

4 

Contents 

-< 

I would suspect that since FIXUP gave no errors for file linkages, 

that the proper index block had been read into the wrong area 

of core. The problem now \vould be to find where in core and 

determine the reason for the failure. 
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Display 

This utility is used to-print a disk file in both octal and 

ASCII. Each line contains the octal and ASCII representation 

of eight l6-bit words from the file. Figure 7.4.1 illustrates 

an example of line printer output from the DISPLAY utility. 

-------If---the-ASCII character is unprintable, DISPLAY writes it as 

<nnn>, where flnnn" is the ASCII code for the character. This 

applies to the following characters: form feed, tab, new line, 
I 

and carriage return. If a byte contains a quantity which does 

not have an ASCII equivalent, a blank is printed. 
The file is DISPLAY'd in a row format beginning with the 

first word in the disk file which is referenced as word ~ of 

row ~ or simply word~. The rows increment by a factor of 1$8. 

There are. 1$8 words in each row. For example, the row which 
begins with the number 256~ will contain words' 256$ thru 2567 

of the disk file. If any row contains words, all of which con­

tain "~", the row will not be printed. To indicate that a row(s) 
' _______ is __ skipped,_=-_ a- series-of-~~*!'--is-printed on the left hand side. 

, 
If the -file being-displayed is a" ;PR"---file---or-a- II Break" 

file, the word address given corresponds to the actual logical 

core address of the word. Additionally, in the case of a "Break" 

file both the User Context and the Ghost Context will be printed 

out. The User Context will be- contained between addresses $ 

and 77777, and the Ghost Context will be contained between ad­

dresses l$~$~~ and 177777. 

If the file being displayed is another type of file, the 

word address given correspond~ to the words offset from the be­

ginning of the file. This can: apply to "source" files, data 

bases, etc. . I 

The format for the DISPLAY utility command is: 

)XEQ DISPLAY{switcr] pathname ~ 

where the only switch applicable is: 

/L Write the output to @LIST instead of @OUTPUT 

(usually the console) 
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~WOrd i(increments of lOd 
. Word #(units Eosition) 

I _ 1 2 3 . 4 567 
nO_S60 u77S66 102470 077h17 15247u Ooua71 10h470 011033 02aQ17 v 8 8 q R ) !~i 
002570 132 LJ 70 0OO4A3 1 0611"10 0114'::>6 110110 142710 Ih6070 0000S6 ~ '3 ~ H A 

~ ~ . 
'5;;;-. -

002600 lLJ70l0 1~1400 111301n n007S0 ooonoo n(Joooo Ooonon OOh620 <15 ;" '=' ~ 
- '>" 

002610 000060 000071 Of'l5£126 041517 o II 7 1 2 <, n 4 7 5 1 4 Ol12LJ4f'l (')374lJO o q Cr:tNSOLE. ? :~~ 
~ :.: :> 
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.., -::: 

"" .., "3 ? g 
00'::>6"'SU 0051162 041101 0£1204n O515n30C:;1111 n~n124 oo~nuo ouS556 28f1D SCRTPT<12> Hi no 2 611 0 1777 7 7 000000 u n 0040 o1362c onuooo (')13324 000040 1 -17 17 7 
0026C:;0 onoouo 00(')000 0 0 0001 000000 o 11 () 0 3 ? n 0 0 0 0 a 005h60 nonono a! 5(;'S' 

I! ~ =-
002660 177777 nooono 000/"100 nooooo on56611 nooooo 177777 /"120 OIl 0 ~=~ 

1)02670 O?U040 n £: no [I 0 020040 n2/"10 lJ O 0;>00£10 0200£10 0?O/"l40 0200i10 ~~~ 
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; ~ ~ t 

n02720 OC:;1503 0~1111 Oc:;u12£1 o 2 0 1 0 6 0 4 4 S 1/1 0424/.10 o IJ 11 0 1 046505 SCRIPT FILE NAME ~1~ 
OO?7~0 02uO"{7 020000 u2U12~ 041S22 OllllS20 (5201)6 OC:;Olc;:> (01)000 ? SCRIPT.PR<12 ~:~ 
*****1< ** ;:: ,",,""1 

":,.. ..... 

nO)100 Ooonon OQnono 000000 000000 000000 n400~2 unoooo oonOOO til ml 
-..J 

OO~110 177"177 00h2ll0 ooonun 17717 1 I ooonoo OnOoon non(Joo 0000(1) <14> 
-..J ~-'"' (0)120 0[1 0 1 III 050124 ooooon 0062'10 04-/l2S 04hsn2 UIl2C:;2? n2 n 117 oJLPT < 1£1> r--JUMUER ..,:: ;.. 

nO"'Sl\O 043040 046511 Oill12S 052105 OC:;l'Jl~O 037440 onOOOn n06}00 F MTNUH:S ? <14 
~ § ~ . 
~~~ 

nO~l£1O O/~45l7 0201;:>6 04 0 S 1 11 052505 0?0077 n20000 0(6)16 051~03 In VALUE? <14> 3 ~ ~. 

00<,1C:;0 or:; 1111 OsoP4 020116 052515 04110C:; o 5 1 0 lJ 0 0 36 II 4 0 02 0 0110 RIPT NU~BrR = ~;"3 

=3;:, ~ 003160 02004n 020040 uo')ouo (063)6 ononuo nooooo Oooouo oQOono <12> < tll > 
~~~ *1<**** ** ~-; t 

"'0)2?0 000000 OOOOOU onU()UO nooono o () 6 lJ :; ? n 4 2 5 0 6 0 lU 1 1 1 041511 <15>*FFFI ; : ~ 
nO)2)0 UlJ2S16 0415"'S1 005000 OUh470 US110S O~lS;:>U 01171)16 051505 E.NCY<12> <lS>FlRES H~ no 3 2/J u u20040 0200 'Jo Ofl712C:; 04h502 o /j 2 S 2 ? 0 2 0 1 1 7 o lU O'~ 0 OS?111 NUMRE.P OF TI .., .., = 
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g,;= 

~~~ 
Figure 7.4.1 Example of Line Printer outpmt from the 

I ~lli DISPLAY utility. ~g~ 
. ~; 

;; rt 
~ :;:'" 
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/L=narne Write the output to file ~ instead of @ODTPUT. 

This could be a disk file such as I! Junk " or the 

line printer such as "@LPT". 

An example of using DISPLAY is: 

)x DISPLAY/L==@LPT CON.PR ~ 

This will produce an Octal and ASCII listing of CON.PR on the 

line printer. Note that because this is a ".PR" file, the ad­

dresses on the listing will correspond to the actual logical 

core addresses of the code. 
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5. Disk File Editor _(DEDIT) 

This utility is used to examine or modify locations in AOS 

disk files. You can edit any kind of file on disk using DEDIT. 

DEDIT can be used to "patch" a ".PR" file to avoid having to 

reassemble and rebind the source program, or if the. source pro­

gram is not available. 
DEDIT uses a subset of the DEBUG commands. The coromands 

that apply to DEDIT and are also common to the DEBUG and SYSDMP 

utilities are listed in Table 7.5.1. DEDIT has two files on 

the disk that are needed - "DEDIT.PR" and "DEBUG.OL". 
The format for the DEDIT utility command is: 

)x DEDITfswitche~ pathname ~ 

where "pathname" is either a file in he working directory (where 

you are no,v), or a pathname indicating the location of the file 

outside of the working directory. The "switches" that can be 

appended to the DEDIT command are: 

______ .I}:=pathname ______________ pE;D.I!_C!ommands will come from the pathname 

---------------------specified..This lets- you build a file of 

DEDIT commands and apply it with a single 

eLI command. This is the concept used by 

the "PATCH" macro discussed in Section 8.3, 

"PATCH.CLI macro". An example of :.ow to 

/S=pathname 

/L=pathname 

use this switch to search multiple core dumps 

is shown in Figures 4.13 and 4.14 and dis­

cussed in Section 4-III, "Core Dump 1-..nalysis". 

Allows the symbol table specified by "path­

name" to be included. This would have the 

same effect as if the switch were omitted 

and a "STAB" command issued in DEDIT. 

Save all the DEDIT dialogue (commands) in a 

log file identified by "pathname". This 

would have the same effect as if the switch 

were omitted and a "LOG" command issued in 

DEDIT. 
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Table 7.5.1 DEBUG/DEDIT/SYSDMP Commands 

Command 

LOG ~ 
FILENAME? log - filename ~ 

CLOSE ~ 

STAB) 
FILENAME? symbol-table-name} 

SYMON ~ 

SYMOF ~ 
SYMOFF ~ 

NOSYM low; high ~ 

BYE ~ 

SHARE ~ 
FILENAME? library-name) 

[ADDRESS] : 

(SHIFT N) 

(CR/LF) 

DISP start-address; end-address 
; [increment] ; [condi tion] ~ 

MES error-code ~ 
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Meaning 

Save the console dialog in a disk 
file(also "/L=" switch on CLI 
command) 
Close the dialogue log file. 

Append a Symbol Table 
(also "Is" switch on CLI com­

mand) 

Causes a search to be made for a 
new symbol each time "CR/LF" is 
pressed. 

No search is done each time "CR/ 
LF" is pressed. Previous E¥mbol 
name plus offset in g-i ven. 

Used to eliminate intermediate 
symbols. Will not display add­
itional symbols between the 
range given; will appear as 
"low + ..• " 
Terminate the session. 

DEBUG/Edit a shared library. 

Display the contents of a location. 

Display the contents of the pre­
vious location. 

Display the contents of the next 
location. 

Display a range of location con­
tents between the two given limits. 
Also: ~[incrementJ is the value 
added to the address each time a 
location is examined.;[condition] 
is a conditional expression, such 
as 1t@.%EQ%4~53''' which must be true 
for the location to be displayed. 

This will cause the error message 
to be typed out for the given 
"error-code". The "error-code" 
can be in an accumulator and 
the command given as: 
MES #~ ~ 
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Table 7.5.1 DEBUG/DEDIT/SYSDMP Command;(cont.) 

Command Meaning 

DSTR byte-address [ileng th] ~ 

?M 

mode-character (ESC) 

[ address i] value ~ or (CR/LF) 

MODE mode-character ~ 

expression [mode-character]= 

LLIST 

#H 
(Dedit only) 
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Display core locations in ASCII 
beginning with the byte-pointer 
contained in "byte-address". The 
display will cease when: 

a) the null is encountered 
b) the "length" in characters 

is reached. 
c) 131 characters have been 

typed out. 

Display current "Display " modes 
(Refer to tables 7.5.2 through 
7.5.4) 

Display last item with a diffrent 
"Display" mode (Refer to tables 
7.5.2· through 7.5.4) 

Modify the contents the last 
location accessed or "address" 
to the va~ue given-.-

Change the "Display". and "Addr­
ess" modes. (Refer to Tables 7.5. 
2 through 7.5.4. 

Compute "expression" and display 
result. (Refer to Tables 7.5.2 
through 7.5.4. 

(Refer to manual). 

Used to indicate which 32Kw seg­
ment the logical addresses being 
given apply to. 

#H 
,""7 

1 
2 

32Kw section 
1st 32Kw 
2nd 32Kw 
3rd 32Kw 

etc. etc. 
Note that if DEDIT iE being 

used on a "Break file", the #H 
symbolism can be interpreted as 
follows: 

#H 
~ 

1 

Meaning 
User Context 
Ghost Context 
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Table 7.5.2 ~orrnat Submodes 

Character Displays data as 

* F 
H 
A 
S 
N 
p' 

Q 

A 16-bit numeric constant 
An 8-bit numeric constant 
A pair of ASCII characters 
A symbol plus offset 
An instruction 
'Single-precision floating point 

data 
Double-precision floating point 

data 

Table 7.5.3 Radix Submodes 

Character 

* 
B 
o 
D 
X 

Binary format 
Octal 

Action 

Decimal with trailing period(.) 
Hexadecimal 

Table 7.5.4 Sign Submodes 

Character Display Data 

* vs 
SI 

Without regard to sign 
Interpret sign bit. Display a 

minus. sign prior to number if 
it is negative. 

(Note thE: n*n indicates the default modes.) 

~'----, 
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Once DEDIT is running and has successfully loaded the file you 

specified for editing, it displays the DEDIT text message and 

then the prompt, "+", which indicates that it is ready to accept 

commands. Figure 7.5.1 shows a sample DEDIT dialogue session 

which will be explained in more detail later. 

Note that typing errors can be corrected in one of the fol­

lowing ways: 

a) if only a couple of characters need to be corrected, 
type "RUBOUT" the required number of times_ 

b) if a complete command line needs to be deleted, type 

""U" • 

When you are finished using the DEDIT utility, you can type 

"BYE" to leave it and return to your previous (father) process. 

A complete discussion of DEDIT can be found in the Debugger 

and Disk File Editor User's Manual (%93-195). 

When using DEDIT to "patch" a file, it is invoked as discus­

sed above and w~ll display the DEDIT text message and then the 

p:r;ompt, "+_"_-_____ If_thepatches_are to_be entered using alphabetic 

symbols, either the "/S=" s'vi tch on the DEDIT command must have 

been used or the DEDIT "STAB" corrnnand must now be given. If 

the symbol-table does not reside within the. current working di­

rectory (where you were when you started DEDIT), a full pathname 

must be given. To examine a location, the logical address is 

typed followed by a colon (:) such as: 

+START+4:%~%3~1+~ 

To modify the location, the "ne\v" value is typed immediately 

after the second plus sign. To change the logical location 

"START+4" from "3%1" to "4%2", we would type: 

-----
The "under-lined" values are ones that you must type. More ex­

amples are given in Section 6, "Panics" in the figures. 

Aside from "patching", examining, or modifying a disk file, 

DEDIT can be very useful in certain types of core dump or "Break 

file" analysis. In some instanc~s, while troubleshooting a prob-
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...... 
I ..... 

,e.. 

*) X DEDIT DUNP0501i 
AOS FILE EDITOR REV 1.0 
+ 
+ -#~1~1=~0~----------------------------------
+ 
+ DISP 0J77771JJ@.%EQ%101561~ 

+ 
+ SET UlI; I,).. 
+ 
+ DIS? 0;77711;;~.%EQ%107561~ 

}-

: SET NIU 2\ tI < 
+ 
+ DISP 0;77777;J@.%EO%107561~ 

+ ---------------------------------------< + SET #H;3~ 
+ 
+ DISP 0J77777JJ@.%EO%10756Ii J 
END OF FILE 

+----~--------------------------------+ BYE~ 

*> 

Search of 
1st 32Kw 

2nd 32Kw 

3rd 32Kw 

4th 32Kw 

Figure 7.5.1 Sample of a DEDIT search of 128Kw for the 
octal pattern "1%7561" 
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lem, "strange" values are found within the core image or an ac­

cumulator after the "crash". These values are usually totally 

meaningless when trying to form an analysis. I have found, in 

some cases, that by knowing where within the core image other 

copies of this value reside, we might be able to understand why 

it is where it shouldn I t have been. In order to determine vlhere 

the other copies of the values are, the core image must be search­

ed (or "DISPlayed") for the value. 

Because a logical address space is limited to 32Kw by hard­

ware design, DEDIT will only search 32Kw at a time. If we have 

a core dump of l28Kw, four searches will be needed to be done; 

for 2S6Kw, eight searches. DEDIT determines which 32Kw section 

it is presently accessing by a variable referred to as "'H". 
If #H=~, the 1st 32Kw is being accessed; #H=l, the second 32Kw, 

etc. The variable can be examined by typing the variable and 

then an "=11 sign as shown in Figure 7.5.1. It can be modified 

using the DEDIT IISET" command again as shown in Figure 7.5.1. 

Once addresses within each 32Kw section have been determined, 
-- - - ---. -----. _ .. ----_._----. -._-_.---._---_.---.-----_._------- .. 

they can be .. c0rlyerted. __ t()_a __ If.Physical_Pagejoffset".Jormat if they 

need to be input to SYSDMP using Table 4.9, "DEDITjSYSDMP Address 

Conversion Table". The reason for using DEDIT to do the search 

rather than SYSDMP is two-fold: 

a) DEDIT is extremely faster 

b) SYSDMP uses logical addresses, therefore, each physical 

page must be put in a logjphy translation table or done 

manually. This is a real "pain"! 

Possibly in the future, DEDIT can 'be modified to search a com­

plete file rather than only 32Kw at a time. 

Before we discuss the display commands shown in Figure 7.5.1, 

let I s discuss a little about hov; values can be compared. DEDIT 

will accept the following logical operators in addition to nested 

parenthesis: 

7-I.S 



It 

The inrorlll.uI0f1 ... ·onrained 111 rlus J(XUllu:n{ 1"; Pl"uprll"tarv (0 I)nt.l G\,.'tlCr,1' Cllfl'lllrarll'ltl 1l1d 1.:-. ~ll he iilllltCtJ in distrlhutlot1 ... olelv 
! to (mea l;~nerJI emplovee .. fr,r rile limlh .. d puq .. J"it,.· .. of rrallllll~ _1111.1 11I.ltntC-II01IIl.'l·. ' .... ·I(t"':r rh~> lklCl.IIUl-m 110r ullnrllla(IUII l,.'OIl(.IIlICO 

I herem I'"' to he reprrxJul.'t..'u UI ~h()l~ 1)(' 111 Oil rt' WUI1(lUl ~hc ... ·xpf(.: .... ~ rr I~r \Ii nrt~'11 tpprov;11 ~w II' .Iurlu)fll'':U ·,,(ftL'I.1 J 0. I ,~('. 

a) %EQ% equal to 
b) %LT% less than 

c) %LE% less than or equal to 

d) %GE% greater than or equal to 

e) %GX% greater than 

f) %NE% not equal 

will also accept the Boolean Arithmetic Operators: 

g) %AND% Logical and 

h) %OR% Inclusive or 
i) %XOR% Exclusive or 

and also: 

j) period (.) 

k) indirect (@) 

which indicates to use the current 

address in the calculation. 

which indicates to use the contents 

of the given address rather than 

the address itself. 

Now a couple of examples to make this a little clearer: 

1) @. 

2) @.%EQ%-l 

means to use the contents of the 

current address. 

means to compare the contents of the 

current location to a "-111 and de­

termine if they are equal. 

3) (@.%AND%377)%EQ%15 means to take the contents of the 

current location, A~~ it with 377 

and compare the result to "15" and 

determine if they are equal. In 

this case, I only wish to examine 

the low byte and check if for a CR. 

I would always use nested parenthesis to avoid having to worry 

about how the "operators l1 are evaluated. Remember that paren­

thesis are evaluated (ie: commands executed) from the innermost 

set outward. A good "rule of thumb" is to work from left to 

right with the checks causing all the "left-hand" parenthesis 
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to be on the far left of the expression. For example: 

«(@.%AJTD%377)%XOR%76)%EQ%3) 
L I 

will be ex-

ecuted first.. 

For addition and more indepth information on the use of "oper­

ators", refer to Chapter 3 of the Debugger and Disk File Editor 

User's Hanual. 

The command used by DED~T to search is the display command, 

DISP. The format of this command is: 

+DISP start-address; end-address ; {increment]; {expression} ~ 

where: "start-address" is the starting logical address within 

the 32Kw, in our case, it will be "~" 

"end-address" 

"increment" 

"expression" 

is the ending logical address within 

the 32Kw, in our case, it will be "77777" 

is an optional expression which defaults 

to "1" and indicates the step between 

addresses checked. If it were 4, every 

fourth word would be checked. Similar 

to a FORTRAN "DO" loop value. In our 

case, ~ value will be used. 

is a combination of logical, Boolean 

operators, etc, as discussed before. 

If the expression result is "True", 

the address and contents are printed. 

If the. expression result is "False", 

nothing is printed and the "next" loca­

tion is checked. This will vary depend­

ing on what we are checking for. 

Figure 7.5.1 is a sample of a DEDIT search of l28Kw for an octal 

pattern of "1~7S6l". Note that the "End of File" message occur­

red within the last 32Kw so the system was somewhere between 

96Kw and l28Kw. No values were found which matched the requested 

value. 
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Figure 7.5.2 is a sample of a DEDIT search of 32Kw for the 
octal pattern of "x774JJ" where "x" is a "don't care". Since 

we do not care whether bit J is a ~ or a 1, we mask it off using 

the AND instruction. This will cause bit 1 always to be a "J" 

so we compare with the value "I774.JJ. 

Table 7.5.2 lists the various Format Submodes; Table 7.5.3 

lists the various Radix Submodesi and Table 7.5.4 lists the var­

ious Sign Submodes. The Hodes can be changed using the "MODE" 

command or the "mode-character (ESC)" as listed in Table 7.5.I. 

For example to examine a location, I type the logical address 
and a colon (:) sucn as: 

where the contents of location 3 is "425,1". To see if the lo­

cation previously addressed contains any ASCII characters, I 

can type "A$", where "$" is an Escape, and find that it contains 

the ASCII characters "E" and "A", high and low bytes respectively. 

The previous discussions were not intended as a tutorial 

but as a refresher. The Debugger and Disk File Editor User's 

Manual should be read in detail as this Utility along with SYSDMP 

will be one of the most used ones • 
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*) X DEDIT DUMP0501~ 
AOS rIL~ ~DITOR REV 1.0 
+~ 
+ DISP 0;77777;;(@.:AND%77777)%EQ%77400~ 

75 :077400 
1 1 2 : 1 7 7 LI0 0 
161213 :121774160 
6402 : 177400 
1121 500 : 077/~00 
1 110 5 5 : 121 7 7 L! 00 
50065 : 1 77 LI0 0 
50 50 2 : 1 7 7 I~ 0 0 
+.:i:.. 
+ BYE ~ 

*) 

T i 
! t 

Figure 7.5.2 Sample of a DEDIT search of 32 Kw for the octal 

pattern "x774~~" where x is a "don't care" 
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6. System Dump Analyzer (SYSDMP) 

This utility is used to examine and analyze locations in 

an AOS core dump. The automated analyzer, ADA, should be run 

praor to using SYSDMP. ADA procedures are discussed in Section 

4-II, "AOS Core Dump Analyzer". If lI-_DA is not available or 

"bombs" with an "End of File", SYSDMP can be used to access the 

file. In most cases, SYSDMP will have to be used anyway as ADA 

will not provide all the information needed to completely ana­

lyze a core dump. 

* * WARNING * * 
Because of the many similarities between DEDIT and SYSDHP, 

only the differences will be discussed in this section. It will ---
be assumed that Section 7.5, "DEDIT", has been read and under­

stood prior to reading this section. Basically, SYSDMP commands 

are a subset of the DEBUG commands with a couple special ones 

added. Other than the special commands, DEDIT and SYSD~~ use 

identical commands. 

The commands which apply to SYSDMP, in addition to DEDIT 

and DEBUG, are listed in Table 7.5.1. The special commands which 

apply to SYSDHP only are listed in Table 7.6.l. 

The· format for the SYSDMP utility command is: 

)X SYSDHP/S=sym-table {switches} pathname ~ 

where "pathname' is either a file in the working directory (where 

you are now), or a pathname indicating the location of the file 

outside of the working directory. The" /S=" s\<1i tch ~ be given 

to SYSDMP because the "symbol-table" for the operating system 

which was running when the crash occurred is needed, not optional. 

The "sym-table" filename has the same restrictions as mentioned 

above for "pathname". All the other "switches" are the same 

as for DEDIT. Figure 7.6.2 illustrates what will happen using 

SYSDMP if no symbol table is given. Note that the "STAB" com­

mand can also be used to define a syIUbol table, but the "/S" 

is easier. 

The commands used to access "addresses" within the file are 
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Table 7.6.1 SYSDMP only Commands 

Command Meaning 

MAP logical-address j. 
MAP ph9sical-memory-page ~ 
!>'lAP SMAP ~ 

?MAP } 

This command will set the logical 
to physical address translation 
for future addresses to: 

a) the "logical address" is 
the address of the 4~8 
word logical to physical 
address table that has to 
be used. 

b) the "physical memory page" 
is the only page for 
which addresses are to be 
translated. The page 
value is between ~ and 
a maximum of 377. Only 
bits 6-15 of a future log­
ical address are used. 

c) same as a) above. SMAP 
is a symbol that corres­
ponds to the AOS logical 
to physical translation 
table. 

Display the contents of the cur- -­
rent "MAP" setting. 
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the same, but the "addresses" have a different meaning to the 

utility. DEDIT applies its addresses relative to the first word 

of the file. If I gave an address of 4~37l to DEDIT, it would 

show me the 4~372nd word in the file. No memory or core address 

significance is applied by DEDIT. Because of this, DEDIT can 

be used to access any type of file, even an ASCII text file. 

It just so happens that when we are talking about ".PR" and 

"Break" files, both of which are core images, the word offsets 

within the file are the same as the logical core addresses. 

SYSDMP, on the other hand, applies it's addresses strictly 

as logical core addresses. In order to use a logical address, 

the utility must have some idea of which physical page the log­

ical address applies to. Every process that runs under AOS and 

the operating system itself has a logical to physical address 

translation table that is 4~8 words in length. When SYSDMP is 

initially invoked, it uses the AOS Operating System logical to 

physical translation table, called S~ffiP. Because SYSDMP needs 

to know where SHAP resides in core, the symbol-table for the 

-Operating System which was running when the system "crashed ll 

.. _---_.- .---.-. -.-.--~~. - --------------. '--'" -- --_ .... _ .. _._.. _ .. ~-' .. -.,,. -.-.-.~~- -- _._--_.,- .... _- -~--.-

is required. 

It should be noted that not all the slots in SMAP are mapped 

to physical pages. The number of unused ones will depend on 

the Operating System activity when the IIcrash" occurred. Because 

of this, if a "DISP" is tried on all the Operating System space, 

when the "DISP" encounters the first unused slot, an "ILLEGAL 

ADDRESS" message will be displayed and the search will stop. 

If there were valid pages on the other side of the "un-used" 

slot, they would never be searched using the standard method. 

Figure 7.6.1 illustrates doing a search using both DEDIT and 

SYSDMP. Because SYSDMP has to do constant logical to physical 

translations, it is much (II!) slower on a "DISP" than DEDIT. 

Also not all the Operating System logical to physical page trans­

lations are kept in SMAP, some other variables are used. Refer 

to Figure 6.7.1, "AOS Logical Address Space Layout". 

Because the initial mapping under SYSDNP is set to SHAPf 

there are commands to change the current mapping (ltMAp lt ) and 
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*) X DEDIT DT.r.-1pa503~ 
ADS FILE EDITOR P.EV 1.0 
+ STAB,. 
FILENAME? : SYSGEN: AO S2 i . ST t 
+ 
+ DIS? 0;77776;j@.~EQ%1~7561~ 

CLIBT+1355 :107561 
OH+2776 :107561 
+ 
+ BYEj 

*) X S"fSDN? DUt1P0 50 3 i 
AOS SYSTEt-1 Dl't-1P ANAL"fZER REV 1.0 
+ STAB-l, 
FILEtJAHE? : SYSGEN :ACS21 .5Tj 
+ 

DEDIT 

+ DISP 0;77776;;@.%EQ~107561jh SYSDMP 
ILLEGAL ADDRESS 

+ 
+ BYE* 

Figure 7.6.1 

Figure 7.6.2 

Sample of a DEDIT vs a SYSDMP search for the 
octal pattern "1Y17561" 

*) X SYSDM? DljHP0503~ 
ADS S':'STEM DUB? ANALYZ ER REV 1.0 

+ 
+ 60000: UNKN01,JN OR ILLEGAL SMA? VALUE 
+ 40000: UNKNOUN OR ILLEGAL SMA? VALeE 
+ 0: UNKNOHN OR ILLEGAL St-iAP VALUE 

+ 
+ BYE* 

Sample of an attempt to use SYSDMP without 
defining a Symbol Table 
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*) X S':'SDt'1P DUt·1P0 5~ 3* 
AOS S':'STEN Ct'1'1? Ar:AL Y'Z. E:R RE:V 1.13 
+ 
+ ST.o.B~ 
FILENAM!::? : SYSGHl: AOS21 • ST* 
+ 

+ HAP S!''IAP * 
+ ?HA?,). 
000473 
+ SHAP=473 
+ 
+ 4130130:13 5213100 + 1. 
+ 400132:175152 +,.i. 
+ 

+ 6101000: ILLEGAL ADDRESS 
+ 
+ t-!AP 20:}. 
+ ?HA?~ 
0100020 
+ 
+ 10:1352000 +~ 
+ 2:175152 +.J1. 
+ 
+ 30130:044120 +JL 
+ 1000:1344120 +~ 
+ 51300:1044120 +~ 
+ 
+ 
+ HAP SMA?.} 
+ 
+ 410013:13441213 +~ 
+ 43131013:042101013 +~ 
+ 
+ BYE} 

*) 

Figure 7.6.3 

Examining locations 
Using SMAP 

Using Physical Page 20 

Using SMAP 

Sample of SYSDMP location analysis by using the AOS 
System Map (SMAP) and by using a Physical lK page 
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to examine where the current mapping is set ("?~..AP"). These 
two commands are discussed in Table 7.6.1. Note that if a "phy­

sical-memory-page" is used as an arguement, SYSDrJ!P only looks 

at bits 6-15 of the logical address given. These bits will gen­

erate a logical address range from ~ thru 1777 which is a physi­

cal memory page. Figure 7.6.3 shows a sample of SYSDMP location 

analysis using the AOS System Map (S~~2) and using a physical 

lKl~ page. ~{hile accessing Physical Page 2~ in Figure 7.6.3, 

the addresses 3~~~, l~~~, and 5~~~ all yield the same value since 

in all the cases bits 6-15 are "l'~%". 

Remember that SYSDHP only uses the one symbol table. ~'7hen 

mapped to s~mp, a logical address of 14~~ would be equated to 

a symbol of "LTBL". If I were mapped to Physical Page 24, and 

gave an address of 14~~,. I still would get the symbol of "LTEL". 

SYSDMP uses a logical address to compare for the proper symbol. 

In both the above cases, the logical address is l4~% but in one 

case the symbol equated by SYSDMP is meaningless. Whenever 

using SYSDHP, always issue the "SYNON" command to cause symbols 
--.... - ... --. -- - ------- - .... - - "-" "- .. _- --_.-.. " .. -- - ----, ... - -

to change when_ doing~_CR/L:F ~I ~ •• __ • ___ ._____ __ • ______ ._._. ___ _ 

A problem that can be encountered when using SYSDMP is final­

ly determining that the problem is within some User Process and 

then wanting to examine logical addresses within that process 

to determine the process's problem. Without modifying the core 

dump, eacll logical address that has to be accessed must be trans­

lated to it's slot#, the physical page determined, that physical 

page mapped, then the logical address used to check the location. 

This can be much work if many locations must be examined in the 

Process's Logical Address Space. A procedure to modify the 6'~'~ 

slot is SMAP so that the logical to physical translation table 

for that process can be mapped is discussed in Section 4-III-<d), 

"User Process Analysis" and illustrated in Figure 4.15, "'Mapping' 

a User Logical Address Space". 
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12. F.DOSBIND 

The RDOS Binder, RDOSBIND, is a program that runs on an AOS 

system but produces an RDOS Save File (.SV). It requires as in­

put - object files and libraries in the AOS format. Because of 

this, the standard AOS Macro Assembler and Library File Editor 

can be used to prepare input. 

The format for the RDOSBIND utility command is: 

)X RDOSBIND £global-switches~ arguments fargument-switches}~ 

where the global switches are: 

/B 

/D 

/E 

/G=n 

/H 

/K=n 

/L 

/L=~ 

/N 

/0 

Produce a listing of the symbol list with symbols 

ordered both alphabetically and numerically. 

Causes the RDOS user debugger to be loaded and 

enters Global Symbols in the Save File. 

Output the load map to @OUTPUT, even if a listing 

file (/L) has been specified. 

Designate that "n" number of channels are re­

quired. 

List all numbers in Hexadecimal to @OUTPUT and 

@LIST. 

Allocate "n" TCB's for multi-task use regardless 

of how many are specified in a .TSK statement. 

Produce a listing file and direct it to @LIST 

Produce the listing file to a file called name. 

Do not search the system library, ASYSOB.LB. If 

this switch is omitted, ASYSOB~LB must be "con­

verted"using the CONVERT Utility (refer to Section 

7 • 9, "Convert It) 

Suppress error flags whenever bind-overwrites 

occur. A bind-overwrite occurs when one module 

places code in one or more locations and a suc­

ceeding module overwrites these locations. 
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/P=name Create save file called "name.SV". If you omit 
this switch, the save file will be given the 

name of the first module in the ROOSBIND com­

mand line. 

/Z Produce an RTOS/SOS compatible save file 

The arguement switches are: 

/0 

IV 

n/Z 

Allows the specification of a "command file" 

which is required when defining overlays using 

square brackets. 

Suppresses load overwrite messages for this 

module only. (Refer to Global "/0") 

Designates a virtual node (used as in RLDR with 

the same" restrictions) 

Set the current ZREL base to "n". This counter 

cannot go below its current value. Initial value 

is 5~8' 

Note that ".COHM" task will not work as it did in RDOS. Use 

the .TSK pseudo-op or the /K function switch to specify the num-

ber of TCB's required. Use the /G switch to specify the number 

of channels. 

Also as with the AOS Binder, you must use a co~mand file 

in order to specify any nodes and overlays. 

The ROOSBIND consists of program file, RDOSBIND.PR, and over­

lay file, RDOSBIND.OL. It requires a program file, MAPER.PR, 

to produce symbol lists. This MAPER.PR is identical to the one 

supplied with the AOS Binder. 

An example of an ROOSBIND command line is: 

)X RDOSBIND/N/B/L=@LPT/P=WORKS TEST RDOS.LB) 

) 

The "load map" from the RDOSBIND program is shown in Figure 

7.12.1. Note that the resulting save file is called "WORKS.SV" 

because of the "/P" switch. The ROOS ".RB's" which were extrac­

ted from the ROOS SYS.LB, were "CONVERT'd", then put into a li-
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brary using 

library was 

was needed. 

the AOS LFE utility called "RDOS.LB". 

called RDOS.LB and not ASYSOB.LB, the 
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:',,; 
." ...• ,:,. I :·"r:l. ':';' 

I •• : 

. . .. 
__ 0,:-"." ~:'= ::./ 

- . 

ca~ wriee CLI ~acros. They ~re desc=i~2d i~ ~~2 

"Sys tern ~J!ac~os II are rnacros tha t ar-2 '\,..;r i t te:1 by" IJa t.a G6!:e::" 3. 2. 3.:-:c .. 

supplied on the standard Operating System magnetic tape or di3~(ette. 

These "System r-lacros" a-""o' 

File 0Iarr,e Figure ?age Desc~i.~-=d 

a) Operat":'nCj S-.,;ste:n 

1) UP.CLI K 7. ' ./ 8.1 8-5 

2) f 
\ .... 

8.2 om'iN .CLI c 8-10 
3) PATC:I.CLI 'C - , I 8.3 8-10 

r" 

4) CONT:C:ST.CLI 1-· 8. :1 3-10 
5) SYSTA?E.CLI ;~ :;'J.- 8.5 8-24 

b) Fortran IV 

6 ) FORT4.CLI y~ ;. S- 8.8 8-35 

c) Fortra!1' j 

7 ) F5.CLI 'i;r;t1 8.6 8-24 

8 ) ?5LD.CLI &-,31 8.7 8-24 

d) Basic 

9) BIND.CLI ¥, 3.'3 8.9 8-35 
- '1 

lXl) BINOSP.CLI l::.- • ~., 8.111 8-35 

Note that all System Hacros end in the suffix ".CLI". This e~ding 

is an indicator to the CLI that the command is a macro. 

the command, other arst:.'11ents can be passed :rom your command 
, , 
..!...1!":2 

the r:tacro and replace "dummy II argmnen ts . If my cornmar:.·::' line f:,·las: 

*) SYSTAPE @~lTA)1 .;OS. SY ;2. 

"SYSTAPE" is the name of the macrofile; "~~1T.;,0'" is duramy argur..ent 

~l which is indicated '..;ithin the macro file by %1%; "AOS.SY" is 
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:""' ...... , -, '.; ~ . ;:. -,. .";-

,.-'~1 '::!'-'.!'!"_1~ :··.1·'J\.'"!~.·' ~ •.. ~ ,":::_: ·• ... r-j-·.:,·· 'r ':':~"'.~ ":' .. '.I"t(: .. \ .• :. ,'c. 

'~~:~:':;:":~-~:'r.· ... :'';.:~: .. :~· l-: 'r ·::t,..~ \.- ;"~ : '\.:,r: ... ,,...·:,r ..... - . 
. --------------~- .. -.--.-.-- -_ .. _--. ----.~. ----~- ...... - -_ ... - .. _ .. _-,---

If I had 

macro would c~a~ge whe~ t~ey were exec~~ed: 

COPY % 1% : XJ TBOOT ====7CO?Y ~(/ITA,~:;J TBOOT 

and so forth. The actual commancs in the disk file would not cl:a:1~;':;. 

Macros can get very complex and are able to check argwnen~3 to 

see if they a=e "~qU.:il1fi can n~ranc~" 0:: speci':ic :::O:1c':'ti.O!1Si -::tc. 

For example, refer to Figure 8.1 whic~ illustrates t~e C? mac=~. ~~e 

first line of the macro is: 

This checks if the number "1" is equal t:J the 
, 

nUI7L:Jer " 2 " . they 

are equal, t:1.e macro c0nti!1ues e:<ecutin:; seql:er-Lti2.1 CCr:l:.':t2.:1·~.5. T:: 

they are not equal, the mac!:'o 'tiill "branch" (::ollo,v :::1e arrC','i 1..:-'. 

Figure 8.1) to a group of co~~ancs 

to put the following message on the CRT screen: 

"Non-executable sample .... " etc. 

and then 
'.l-. _. , • 

l,- !:lnl.Snes. The secone. line in the macro ~ses anothe~ 

fI ! EQ" to check ~vhetl1er any arge...~.ents or S~v"2.. -=ch.es ~,,,·ere :!.?pe!1ced to :'.::e 

"~oot C=.I" (O? CLI=?ID 

sage. 

2) • i 5 :10 t tr~...:'2 I 
~ ...... ~ """':'1;:'--,-, 
..... -.:.- ~ .. '-"'----

The above was just to give yo·u an idea of ::he macro conce?ts 0:: 

"checking and branching" and "argument ?assing using e.UI!l.J.'11Y arguments". 

Much more detail is contained in Chapter 5 of the CLI manual dealins 

with macros. 

Note that the cOITL."Tland "!EQ" lS referred to as a "?seudo-r:\acr:::>". 

These are listed along with an explana::ion of their :unc~ions in 

Chapter 6 of the CLI manual beginning around Page 6-~1 and in 

Section l~.S, "Useful CLI Cor.unands", of this document . 
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, '. ~ , ..... '" • " ',"' ),,' !" ',", , ~. " . • ' ... ' , 

The UP ~ac:co -~;-~~·r.;'l -- :: ...... - - ':"3 usee. 
. ' . ...' " 

':":1":' :'':''?-..:...':' Z 3. :..:.- :;: ... 

__ -.":) 

be edited usir:g, 3?EE~ or LINED=~ ~o ~ailor i~ to 

the customer's installation. 

Some consi~erations for tailoring the UP macro: 

a Dasher' ?rin~er. ,-

acteristics" eLI cor.unar~c1. Other ootions are 6~l2, 4)lZI, 

605x, or CR'.:'4. 

b) " ... :§LP.l'>." is set U:J for the::e:2.ult li::'2 pri:'.te:.- - ;=>:::-::.-

c) 

mary device code, Don-DCS. The other octions ~~2: 

@LPAl - secondary device code, non-OCR 

@LPB - primary device code, Dca 

@LPBl - secondary device code, DCE 

Note that this ~ust conform ~ith the questions th2.t ~ere 

or will be answered in the ~OSGE~ di2.logue. 

in the :J? mac:.-o. 

to be logged to a c.i sk. file. 'T" . 
_:llS cOIT'Jnand dOeS :1·:Jt ~-:'3.'l72: 

to be in the UP macro, but has to be e :<ec'-l ted ::nio r ::'·0 

the "Execute CLI" cortL'11and in the UP macro since it l:",U.st 

be issued from PID=2. If the User has 2. large disk, CDC 

or 6,(160/61, the cOIT1!rtand shoul:: be ?ut in the C? :.lac:::-o 

and the log 

too large. This orecludes the o?e:::-ato:::- :o:::-get~ing to 

d) It [CONSOLEs] It lS an additional macro that is used by ':.he 

UP macro. It contains the nume:cic portion of the con-
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e) 

f) 

.' .',:,' '}I'':'', 

. \.; . I:~ '.' ~ ". " 

soles t~at you want ~~~2X2C to ~nabl~ :~~ 10g-0n. 

example, a "6" ',vould ca 'J.se ':::.~ ::::(2C :'8 :.:::'/ t8 e:-1.3.b 1,:: 

"@CON6 " . 

" [I PQ 1 ?O" ......... , , '- Since the initial macr0 is pr8Vlied as _ 

sam;?le, ~:--:e t",~.lO nu.:ne~ic 3..:",:::t:'J."0.2r:.t.S ar2 l:,,:;t 2c~a.l, - -- -
t~e macro can never be sucessfully executed. They must 

be edited to be equal after any other needed changes are 

made. 

informat~o~ which mav 

"Addi tional Prograr:1s, ?~a tures, af'.d Functions". The =<-2-
lease Notice is contained i:1 di sk f lle ": [TIL: RELE.:'...S2" . 

Note that after the UP macro has been edited, it should be r:1oved 

along with the CONSOLES file to ? .. oct direct.o::-y I such as~ 

* ) ~10VE 

This mus:: be done fdi th Su?er user nOn It a2.d ?."C2\/en. ts a future V"n_ 

loading of the :UTIL directory Irom over-writing you~ edi~ed ver-

sions. 

Note in Figure 8.1 that lines 9 thru 12 all begin with: 

"CONTROL 

This i --'" 

" 

mechanism t~=ough whlcn a - - ~ !- '..-. ,I, ..:.. ,,-.:.. 

the EXEC. "Control" is a CLI cmnmand and has the f811o<.v-ing :o~-

mat: 

"CONTROL <IPC-name> <argurnen ts>" 

The "~EX2C" is an Inter Process Corn.rn1J.nicati8ns (IPC) oort. ,...,...,.::> 

n@" indicates that this port is in the :PEH di~ect~:cy. Since 

the EXEC is a process (2X2C.PR) 

CLI, !'vill com..rnunicate ',.;ith it. 

this is how your co~sole p~~C233, 

in Chapter 4 of the AOS Programrner' s Manual (;(593-120'). The r'.ext. 

argument follo~·/ing the "IPC-name" is the command :or the EX2C 

such as "ENABLE", "START", or "CONTIi'fUE". Further arglli"Tten ts ',vi 11 
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'fary 

"?RO~! ?:D 3: (EXEC) ?~L:J CNL'{ ??-.,x~ J?:::?_::.?'J?, .... 

(EX'::C ) 15: ;J;J : 29 " FRm1 PID 3: 

is typed on ~he sending console. 

Now we should discuss exactly what the UP macro does. 

command line in Figure 8.1 is numbered and will be discussed ne­

low. 

Line 1 

Line 2 -

Line 3 -

Line 4 -

Line 5 -

Line 6 -

Line 7 -

Line 8 -

Line 9 -

this is the check that must be edited i~ the non-

exectable sample macro. 

not equal, the message pcinted to by the a!:TO'",' ',vill 

be typed out. 

this line checks that no ar-gU!"TIen ts or- swi tche s 'ti2re 

appended to the macro, and that the macro is exec~te~ 

from PID=2 (Operator CLI) . I~ either fails, the mes-

sage pcinted to by the ar-row will be typed out. 

adds the ":UTIL" directory .sear-ch list. 

the "enviroTh"TIent" level is now pushed. This allmvs 

it to be changed temporarily and later ?OP'd to its 

previous state. 

turn Su?er User "ON". This is needed so tha':. ".~CL IS" 

can be changed a~d the EXEC started in the :?ER di-

rectory. (Note that this is an "environment" cna:1ge). 

change the access for the Magnetic Tape Units so that 

all Users ("+") can access them. 

create the EXEC process with all the privileges of the 

OP CI,I ("defaul til) lD wlth a worki~g ~irecto=y 0= 

("@") and call it EXEC. 

pause for 2 seconds while the EXEC is created 3~d 

initialized. 

tell the EXEC to try to enable any console whose m: .. r:1-

ber is in the CONSOLES file. 
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IJ ~ 
5 
,-­
:) 

7 
3 
1 

1) 
11 
12 

li~ 15 
15 
17 
18 

-19 
20 
21 

.-,'." 

(~::,:Ll,?) 

( !:. J , C [ : ,'I ::.j ,J () 2, l ~ ;.; I ,) J ~ =):J q T [ ! E " :) 1 7. / :': :~ - 'I, ) , C J 1 

,;; U 5,~ 

?~OC~S~/J~~AJLT/Oi~::CTJqy=~!\~~==::X~C ::x=: 
;; ;;. uS:: 2. ,) C ;) 
C .J :\J T .~ 0 ;_ iJ ':: ;... ':: ,: ::: :\j ;.:. ,j 1_ ~ ~J c: ]:\J ( (C i~ \1.:3 rJ L ~ :;) ) 

C J .\j i ~ rJ!_ "Ii ~ X ~ '~ C.J;\ T ! '\1'.,J ~ :;, L ~ ~ 

c- .:. .l / " ;; .~ :J C G·::J t 
.:J ., ~ 
, \,_J 

::x::CuT::_'_~ 

[~~L.3:::j 

-'-'-'~~--"'."'" l. . .., t. '_ j\ j t ~ I'" ,:') 

~~Ir:: ~U\~ !S jdLIO ~H~~ rNVG~::) ~y r~:: ~=~T 

,~rT:: ~::~~=~ED ~?G~~E~T5! N~~E 

'f ~ r T ~ CJ ,:.? i : ,j ,'J ~ L :3 i~ I T C ,~ i: 3: 1\ ':; .\ i.~ 

2 2 --f!:: 'J 'j J 

2 3 [!:. '- 3 :: 1 
24 
2S 
26 

.. ,-. r ?' -
J'~ ... I·':, 

2 7 ~!.:: '.I:j j 

T.,::, 

Figure 8.1 

:. ,\ ::: j -

l_~L~,~:T ) ""\ 'I 

UP macro 
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Line 10 -

Line 11 

Line 12 -

Line 13 -

Line 14 

Line 15 -

Line 16 -

< .' 
:.o : , -, ~ .., T ,,), ~"'. 

),' ~ '.' 

told to the operator co,.301e (JI'ler~C3eJl). 

tell the Exse to link t~e 3atch-Ou~~u~, the 32~:h-

List, and the L2T Queues to the physical out?U~ ~e-

vice ,:9LPiI .. 

tell the EXEC that the physical device, @LPA, can 

"con tinue" . 

set the characteristics of the master console to 

"Hard C02Y". 

"POP" the environment to where it was prior to 

"PUSH". 

indicates to the CLI that before issuing a prompt, 

") It or "*) ", type t:1.e time and type any process 

termination messages. 

This 

is done so that if the CLI is accide:J.tally Itabor':.ed", 

the system will not crash but control will be return-

ed to the 2revious level CLI. Also prevents the 

DO~'j}l macro £::-om e~<ecu ting since the ? ID is rtOi,\l- no 

longer "2". 

The rest o~ the macro contains the error messages and t~e [~~~3~ 

/[!S0TDJ for their respec-ti~;e GSQ ... J 
Figure 8.1a illustrates the responses that the EXEC sends 

-
to the master console when the UP macro is executed. The line 

nuwbers in Figure 8.1a corresDond with the specific command line 

numbers in Figure 8.1. 
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:~,) UF' 
PIO: '.' 

FPCtN ,010 

PO:; eLI 
,) 

I=-i~' (i t,t I~I I [i 

lC/~''-~ft'l /=' ID 

F,~'(!P1 ,~'I [j 

;:=' i~r !) fl1 ~.;::r I[! 

F/~:("!r'l !~t r.o 

/=:~'Cit'1 
,-, , D ;-

,~.:~f Ci t'l F:' T Cl 

F,~'('l'l .-=': i .-, .. L1 

FF-.'ON ,01[1 

F,';:ON PlD 

... . 
'.' 

";' 
~, 

(EXEC) GROWING TO 1~ P~GES 

(E,~·-:,'E.C· ) 

(' Ef:··~'Et~·':; 1 g: ~'3: 41 

(' E,\'E'-~) 

(E,\'EC' ,:; 1 ~1: i',]: 44 

1 :5 -/*., C! (.! - 7 ? 

- --.] (" E,\'EC' ) i ff : ;i.'.J : 4-~:j 

... . 
'.' 

... 
'.' 

";' 
'.' 

... . 
~, 

(" c,\''EC',) 10: ~r.j: .54 
-- ---

( E,\'=C',> 1.;): :".:: : ·5.5 

(EXEC) @LPB CO-OPE?~TIU~ 

-------
3 (EXEC) eLpS CONTINUING 
... 
'.' (E,~'\'EC'') 1 ff : c.'4 : ~~f4 

";' 
'.' -----------

Figure 8,la Sample EXEC Responses 
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------------_._._ ..•.. _.-- -- .... -- .•.. -..•...... _--_.-

2. DGr.'TN .CLI !;1ac::::-o 

The DOw""N mac::::-o i!.lust!'"a~ed in a . 2 . It 

shutdown the EXEC and to stop the system logging f~ncticn. 

it is first loaded into the directory :UTI~ during your 3y3te~ 

initialization, ~t 

the first !EQ) and should be edited using 3PEED or LINEDI~ to 

tailor it to the needs of the customer's installation. 

There are only a touple of considerations for tailoring the 

DOWN macro: 

a) The command "SYSLOG/STOP" is not really necessary Slnce t:ce 

logging function stops automatically system shutdoT,,;n. 

b) If a report were wanted of the daily system activity fran 

the SYSLOG using the REPORT utility, it could ~e done in 

this macro. 

c) If directories were to be backed up on Mag Tape, this could 

be done via this ~acro. 

d) "[rEQ,l,2] 11 Since the initial macro is provided as a sarr,ple, 

the +-wo nurme_r _i r arqumen t-s ar,:' ~ot- °eu -1 "'''e''"-'''-=or-", - - _ - - ~ - .... ..:t-l \"...:. • .:..-.!.. -- the macro 

can never be sucessfully executed. They must be edited, as 

illustrated in Figure 8.2, to be equal after any other needed 

changes a ro made. 

Huch of the content of this macro 'tlhich ",.,ould be "edited" '",-ill ~e 

very installation de?enden~. 

Note that af-::.er the DGr.'i0T macro :las oeen ac.itec.., it should 

moved to the Root directory such as, 

~) MOVE : DOWN. CLI ~. 

This must be done TN'ith Super. User "On" and prevents a futu::::-e re­

loading of the :UTIL directory f::::-om ove::::--writing your edited ver­

sions. 

Now we should discuss exactly what the Down macro does. 

coro~and line in Figure 8.2 is numbered and will be discussed 02-

low: 
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---- -------------- --------------------------
~-'.-,,, .. 

. ',' 

Li:;.~ 1 ':::t.i.S is 

Line 2 

appended to the ~ac~~, and that t~2 ~acro is 2X~=~=2d 

from PID=2 (Operator C~I) . 

message pointed to by t:-12 arr:)',,,; \"ill be typed out. 

Note that since the UP macro "pushes" a level 0= C~I, 

a BYE must be typed on t::te ~aster console orlor t:) 

the Dm'lN. 

Line 3 -

any co-operative processes c~eated by the EXEC such 

as XLPT or STACKER are also terminated. 

Line ..); turns off the system dis~ logging =eatur2. 

applies also to hardware error logging. 

Line 5 - pause for 2 seconds to allow for the ter~inations 

to complete. 

Line 6 - CHECKT::::R"lS is a CLI COITLrr'.and 'Nhich ' . .Jill check =o~ t::'~ 

termination of any son process and output the approp-

riate message. 

Th~ r~st of the ~acro cont~in3 t~~ error messages and 

[1 END] for their respective [! 2Q ••• J . 
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Figure 8.2 8m'TN macro 

Fisure 8.3 

Figure 8.4 CONTEST ~acr':l 
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The Patch macro is illustr3~2d l~ ?i;~r2 3.3. 

_ . ...:.> 

provided. Since it might be used in the fuc~re, i~ will b~ ~~s-

cussed brieflv. T~e macro requires ~h2 following three arg~~ents: 

a) 

b) 

name of the Program File to be patched 

name of the file containing the patch co~ma~ds. 

are ac-t.ually" corr~rnar;.c.s to the DEO:::'T lJ.t.ili~;I. 

These 

c) name of the Synbol ~able file for the program to be 

patched. 

An example - .... ' 01: L.ne use of this macro lS: 

) PATCH PROG.PR PATC~.~l PROG. ST ~ 

The patches will be made to the program file on disk. ),Jote 

that if this method is ever used to patch an AOS Operating Sy3~2n, 

you must either "re-install" it on the disk; or constantly over­

ride the default specifications and specify the system path-name 

each time the disk is booted. The patched AOS Operating Syste~ 

should be re-installed on the disk using ~he SYS~A?S macro to 

create a new backup tape and then invoking INSTL to prevenc any 

future confusion regard to '.-ihicn is bein; 

run. 
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'-; . 

----------------- --------------- ----- ------
,- ": ','ror:-\ I:: .'JlI ~ :,:".1 ',,10_'-: " ':" 1" :: ~ . I··~· •. : ~, " , \.' . '. ' 

") ·\~l ::~,~,.: ~, .. \. :"1'" :V ~:.' ~ '.J': .. : 'J': '\1.- .... \.,_.. ," ~: , ~. r ;1' •• ' 

A. Gene~al Overview 

':".3 

via a Confidence Pac~age. 

a1 processes to check out the syste~. 

for system checkout are defined " , I I --, 
ing AOS Checkout Procedure". 

The CONTSST macro initiates a resident process called 

"CON.PR" 'dhich is effectively a monitor. 

following questions: 

"Script File :rame?" 

"NuIT'.ber 0:: ;'linutes?" 

There are t~,"o vars ions of "Script" files, One for c. 123:r07 

sys tern and another for a 2:; 6 rzr,·j s'!S tern. The only difference 

is the nurnber of processes tha.t a .. re i:1i~':"3.l1y" sta~t.2d. 

are two types of sUD-processes. One does I/O to the disk 

unit, the other exercises memorv. 

broken down as follows: 

Script I/O Processes 

F 

SCRIPT.128 

SCRIPT.256 

igure 8 . 4a illust~ates 

Figure 8 . 4b illust~ates 

2 

4 

~·...,o 
'_ ...... '- ::~~7":)1"T'l 

__ '- ...... ..:..._ .l. 

~::'e SCG?T 

The n~mbe~ of each is 

yler:-,o p! :? race sse s 

8 

16 

. 2-2 3 COIT'..!~.:!.:-:d "- ile 3.r.c. 

2 56 ,;: <) rr ~-:1 a:l d - i12 . . 

value, such as 144,0' (24 h.oursl, or 'tlith a value of "0". 

If a value of ":;1" is specified, CONTEST ttlill run until it 

is manually stoPfled via. a "AC"A". If a value other than 

:;1 is used, the ""'C"A" :tlill have no e::ect. si.nce the ?:;:~Tr::'~'JT 

Syst.em Call is never issued C." .. C .... 3" ' .. iill a.l·N-a~'s ter:u':"n.:ti:.2 

CONTEST) . Note also that if .:t value of P is used, "--, .. no ~nc: 

of Ninute" messages ',v~ll :,e ty?ed out. This is very uS2f~1 

when combined '...;i th the modif ica. tion described in the follc(,v-

ing paragraph. 

8-12 



• - " ~ 1 . -." .... , .' • " I ; , , ~ 

" " 

" ' , ,~ 1 .' '. 

Fig~.1.re 8 .. ~a 

?;lCC=SSE:S, , ' 
!. -:: 

3IL.:',1~ -- --
.~ . ~ - - ~ ~ . 
:~ ~ 1 ... 1 i.... -. ~ :~ 1 -' 

"'y;;= , I . . ,_, L 

~,l.Z:..2"" 
IQ,50 

Sane 
as above 

Memory ~x2rcis2r 
?rocess2S 

I/O 
Processes 

Figure 3.4b SCRI?T.2S6 couma~c :ile 
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follows. 

if it fi:1ds a meso:::-y faiLlc3. 

version) : 

location 

16~~ 

16.0'1 

Old 

63.0'77 

Now MPROC will keep :::-unni:1g. 

4,01 

40' 1 

· ". 

( :or a ~e 'I :.. J:3 

of Ninute" message 'dou2..d push the er:::-ors OF;: a CRT screen b~: 

the time morni:1g came a:::-ound. 

\"ith "numbe:::- of rr.i:J.utes" equal to p. 

B. Data Pa~tern 

The pattern that is written In core could be· called a 

"sequential-randon" in that each ne'.,; ',-,·orc. c.eoends on the l?.st 

word and does not freq~ently repeat. 

instr~ction is used to gene:::-ate the pattern using ACl and c~s-

carding .~.C:J of the result.. This pattern sequence 

fill the entire buffer area the:1 checked using the sa~e mechad. 

Note that all locations with the same right-~ost address c.i;it 

''''ill 

exa.'1lple: 

a content with a ccnsistant 

Location 

1.0'~12 

1;a~13 

1~~22 

1~~23 

8-14 

Contents 

1.05377 

162424 

62727 

165514 

72657 

1752,04 

"':;": ...... ":.J­
"""-~ ~ _. :0:-



-': : _.; t-
' ... _. _I __ 

digit 113" ~ ~;-:l ,-1 ~ ... , ~ _ "..!. It 
-~.- --:; ..... - . I 

agree, ~~ere is a good chance t~at ei~~er a data ~~= ~a3 

picked (which is obvious) ~r an address ~i= was drc??2d 

or picked. If it is an address bi~, ?redomi~ate p053i~~:-

ities would be a logical address bit between 1 and 12 or 

a ?hysical address bit between PA6 a~d PA12. Physical 

address bits XPA~ - PAS cacld also cause ~he ~ailure bu= 

in the majority of the cases cause the right-mos~ ...:; .; - ~ '-
..... -'j..:...-

not to agree. 

2. If the right-most digit o~ the good and the bad data does 

not agree, I ~tlOuld suspect t:-lat the c3.ta '.·las read ::rO::1 or 

written to the r"lrong Ifpage U • Possibilities would be 

- PAS or the ~'lMPU1. 

The above are general rules and cases will most likely occur 

which will break them but not 3.S frequently. 

ulate two or three failures and then compare t~e fail~re 

modes to make a first guess. 

C. Failure Modes 

1) Sub-Process Qetects a bit dro~ 

If a failure occurs, during the check~u= of memory, 

the following information is typed on the C~T: , 
Error Page - physical memory page error occurred i~ 

Offset - failing word within the memory page (0-1777) 

c) Good - good data 

d) Bad - bad data 

There are si tuations ~.,rhere the "2rror Page" ::lay not 

be the true failing page. This i5 especi~lly tr~e :~ 

a system where CONTEST is being run in addition to many 

other Processes. The reason for this is that the sub-

8-15 



2 ) 

"r . , .\ .: " 

,f 4:, 

swapable ?~OCe5325. =~ t~ev ~~e s~a~=2d tJ i~3~ ~~~~~~~ - - -

sical page, that would be the first memo~v board t~a~ I 

would s'tlap. In a. 256KI'l system, that technique rr.a'_l help 

you to at 

module. 

least :na:<3 lt e ducat2d g~J.eSses" 

This prcbles lS .-.,~ 1.....,~ 
"-' '-- _ .. -:: 

cure this problem. 

"Fatal Memory Erro~ II 

faiii:-:; 

longer ~espond" (such as go ing ir. to a tigh:: loop) ~::e 

monitor program will abort a~d type t~e following messa;e 

on the scree",: 

"Fatal ~lemory Error - Process Diec." 

then return to CLI prompt level. No information lS 

printed on the CRT or put into a~y log file. 

happens frequently, it migh~ be e~sier to swao memo~i2s 

one at a time a~d run C2~TEST ::0 see if a 

block could be 32Kw. This would allow rocating a 256~w 

system totally in 8 executions. This is not a valid 

long term solution apd is presently being addressed. 

If the problem is very i~termittent, the above swao 

technique is ~otally inacequ2te. In this case, t~e ~os 

occurs allowing a core d~~p to be taken. The co re :: ;J,;:l';J 

can then be analyzed to determine the core that was in 

use at the time of failure. Prior to patching an Oper-

ating System, a copy should be made and the copy patchec.. 
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: ...• " "t' ~,~" .. ~ I, J 
I : ," :., •. ,'. • .' ~. . ",' ",",: 't '\; •. ' ;"'C' • 

• .::' :" "!"') : ~ -::;:- ,',:; .' ., ~ .-,,': • r " . ,J.:-. '. . , " .. ' , '! ....... '1 ... . r .' .: .r .... 

:'3 .....,.-:l ..... _~ 
••• --. _0. __ , :'3 - ~ ~ ~ , .::i ____ _ 

version on ~~e disk ;ac~. 

;:: \ 
~, 

)COPY' T~ST.SY -' 0-.0 ~ ~ - ~ .., ,..-_ --, - - - ::.-,_~ "'C"l.::> ::~/>'\ ....... _ '_ _ _ _ __ .. _.. ,.:" I .:J ' __ ..... • .. '-_ •• _ • '-" .. ~ 

)COpy TEST.S":' < .-n~ -- ~_~ - i ..., r-_ -":~ -..;... ~r"'I_:-"I :: 'i"':::. .::: 11 > \ 
....,J~~ __ ..................... :: ;::'':.,:)' __ '''' ..... _ ...... _.-..J_ ).¥o 

b) Patch the O;:>erating- System to "halt" if a tra;:> OCC1..1.:"3. 

c) 

The follm.;ing is for AOS Rev 1.~5 

close for the other revisions: 

) X OED IT /'5=':'=:51'. S~ 'T:::ST . S~ ;l. 

AOS FILE 2D~TOa ~~v 1.1 

+t-L=\GIC+47: ,024,g32+~ 

+~L;'GIC+50: :33 71,0+ ~ 

+~!AGIC+5l: .102,07,0 

+BYE ~ 

) 

but shoulCl 

Note that the first two locations are for reference 

only. This will hel;:> if the offsets change slightly 

in a future revision. If the EXEC is not up, make 

sure the "Search list" includes II :UTI~" or a "=':'12 

not found" can occur 'tlnen invo:<:in:; D~D IT. 

exa~ple :r~m my 3ystes. 

Po.os REV ,31.;i 5 

DATE? 11 19 77 ~ 

TIHE? 15 6 ~ 

OVERRIDE DEFAULT S?ECS? Y~ 

SPECIFY THE ~;STER LOGIC.:"'::" DISK 

?DPF0 ~ 

?~ 

GIL2~ 

SYSTEH PATHNA.."IE? 

SYSTE(1 SHU'TDm'BT 

• S"SG':;"T. !'P':;'S'T ::::v \ • .. J..:.. ... 'f. _ __ • w .... ~ 
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Figure 

lOI "") .. ,~m.,..,. \ 
.;\, • '..I.!.. _~ ~ 

+ 

J ,_ 
..) . -: \...... 

+442~g+16:614~~+ ~ 
+442~,0'+25:617.0'~+ ~ 

+442,0'0'+75: 6247+~ 

+ 
+::-L,\P 247 j 

+ 
+6140'0'+66: ,0'100'~0'+1 
+ 
+614,0'0'+ 124: :J+ t: ' 
+6140',0+125: 0+ J. 
+614,0';;1+126: 7~7+ j. 

+6140'.0'+127: 0'+ ~ 

+6140'0'+130: 457+t 

+ 

+6171J~: '176+),­

+617150'+1: 2175+~ 

+6170'0'+2: I0'5777t~ 

+6170'0'+3: 1~7777~~ 

+6170'0'+36: 175777+~ 

+617tJXJ+37: 177777"'~ 

+ 
+BYE ~ 

Process Table t~at =ra~gea 

Address of Process ~able Extens:~~ 

Address of ?rocess Table Map 

Extension and ~aD Physical Page 

Nan tha t ?age!, 

Map DIC bits for Trap 

AC;J 

?-.C1 

AC2 

.r..C3 

C+PC 

Page 

Page 

Page 

Page 

0' 

1 

2 

3 

Page 36 

Page 37 
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h) 

the .;C I .3 

are 

and 

being 

175. Therefore mcdule 3 since ~j 

C33i has 32Kw MOS modules and is not interleaved. 

It is always easier to troubleshaoc this ~j?e or~~-

lem on an uninterleaved ~acn~ne. 

Note 

and does 

th2. t ~'l?RCC.?~, 

dis;-c I/O, ~- on'" )(,(7j -.:;I .1..1 -I-' I 4 

rest is used as "scratch" area. 

~,~iO ra s :. n. length. 

If the IItr=..p" OCC~!:,,3 

prior to the process setting this If 5~:.:--at~h'f area. =~:>2 

the OEJera tin·:; Systes via the ?~'lE~-1I Syste:n Call, only 

2 pages ~.;ill ap?ear in the "Logical t.o Physical" tra,ns-

lati6n table (as was the case in Figure 3.4c). 

only the code in -4-:"~ 
'- .... ~'- first 2,074 ~1'IO rC3 ' --;;:, e\ler e:<ect.: t.ed. I 

if a trap occurs and t:ie "PC" 1 --;;:, much ~arge:r, such ;;,-
"""".:.::: 

34y;32, I would suspect a :ailu~2 l:1 the first. loc;-

to the trap occurring. T h i 3 1',,10 t: 1 d be 3. If cas e ~ 2" c :) r:. -

dition as ex?lained ~n 

around Page 3-7. 

..., " -::iecclon ::J 

The ideal situation is to have c~o or three cere 

dumps to analyze. The memory pages bei~g used can je 

compared between all the dumps to see if thel( reside 

in the same module. If thev do, then swap t~e module. 

If they do not, then I would either susgect ~ulti?12 

core modules or a s:roblem 'N"i th the 2af?, ;'L>!?U or ~1!.N?r..: 1. 

I would ?ut a lower sus?icion fac~o= on the CPU boar~s. 

If you are having ?robleDs with CONTEST and o~~er 

levels of supF?ort are not a,,-ailable, con":act me at ::ration­

al Tech Support and I will be glad ~o help. 
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':' -", -' -..... ~.:: .. ',,:\.~ . 

:.3.''':S::::5 :2 ) 

on1:! :'3 ..:l ., _ __ ':'I '''- ,::') ~ __ 
--- ...... ------ .. ·'-1 

';:ain .:l.OS .' . ... ~ ....." :-,.-- - .......... ~ . ':' . 
2) ON i 11 res l:.l ::. ; l': 

3) will :::-esult. T~e caUS2 ::.::e 

Traubleshoo~ us~~g cne ?roce~u~es ~n ~, ~jcve. 

4) AOS Panic 

Another failure would be for ."'.OS to "?anic". Since 

we to exercise s:!steD as ='. -,vho Ie I 

a possibili,;:y of our causing a 2emory ~ail~re, ~.:....,-, ---, 

i -_.::> 

AOS area as well as our own test a~ea. ?~eSe "?2..r:':".:!1 :3..':"1.-

ures should be troubleshot the sa8e way as if a Use~ were 

opera~i~g the syste~. 2efer to Section 6 which disc~sses 

"System Panics" and the ?rocedures to troubleshoot them. 

I would always suggest runn~ng ';:te basic diagnes::.ics =~rs::. 

such as a "CRUN;'.LL I under Dr:::'OS. There are sene failures 

that they will pick up that EMORT will no,;:. 

run E~;!ORT L ,- .. -tor a ffilrllffiUill 0:: 24 hours with a disk 

Again I will-gladly give a~ditional assista~ce with any 

CONTEST failure. 
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.1.3 
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::::'':''3:~ ::3.:1 :J0 

restored ~n case of a system crash. 

are not ~ack~d u? via this macro. 

have to ~e used. No editing is needed for this ~acro and it -~-

sides in the :SYSGEN directory. T;"e macro requires only t"vO a.r-

guments: 

a) The Mag Ta?e Unit on which youi ta?e is mounted . 

. SY extensio!1. 

A sample co~~and line to invoke this macro is: 

) SYST.;'PE 

Note that this must be done DI~'i!1S to the : SYSGE~·J c.4 
; .,..~ r·_ 
-"-- --

tory. 

Now we should discuss exactly what t~e SYSTAPE ~acro does. 

Each cOITlJuand line in Figure 8.5 is m.lI-::lbered and (.vill ~e discussed 

belmv: 

Line 1 -

Line 2 

Line 3 

this line checks that there are only t~'iO argt:...'1'.ents 

in the co~~and line as required and that no switc;"es 

are specified. If either is not true, the message 

pointed to ~y the arrow is typed out. 

the Mag Tape Gnit specified as 

the "environ.ment" 1e'/el is !:'.ow ?ushec. . . 
to be changed temporarily and later POP'd to its pre-

vious state. 

Line 4,5 - the environment is changed ~y tur::ing "Super Or." an::::. 

setting CLrlSS 2 to E~~OR. 

Line 
,. 
o - changing the current directory to ( : ) . 

Line 7 write T300T to File ~ 

Line 8 dump certai:l needed programs into File 1. 
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Line ':1 -

Line 10 -

fi..,o 
,j..,J- ... - 11 -

Line 12 -

Line 13 

Line 14 

Line 15 

Line 15 

Line 17 

r" .~~ ," . -. ~ " • 

'_' :., I. ; ~ ': ;' f ' I : 

I ," )f' r ';'. ---_._--------.--_. __ ._-_. __ ._. __ ._-- _ ... --.--.---. _. ------.-------.-----

-1 ; -~ ... 
--,;:);"\. 

:l ::"/fr:" ':) 
..J __ .. .:.. -'. I 

File 3. 

-.,.,...,..~..., ... ....,,......:;::, -_ .. _-_._,- --- .. - , 

:SYSG2~. 

write the Opera~ing Syste3 specified 

mand line to File If no ". SY" exte!1sion ',ia.3 s:::t2C-

ified, append one prior to executing the "COPY" eLI 

corrunand. 

back to the Root (:) directory. 

write the disk fixup program, ?IXUP, to File 5. 

:tJTIL, :HELP, and :SYSGE~ 

directories into File 6. 

"POP" the environment 

rewind the Magnetic Tape being used. 

The reSt of the macro contains the error messages 

[! ELSE] / D END] for their [! EQ •• J . 
and 
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10 ca~Y ~L~:3 !~.:3Tl 

11 :; P I';) 
12 ,- :: .;J y \ i ;~ :..i ~~ 2;~ : ~ :'.~:~ , I ~ ~ ,= I , :~ 2 ? .. 5 " 1 J .. .s y c ~ :: \J ""} 1 

13):':': 
l~ CG~Y ~~~:5 F:XJ~ 

15 
16 

18 
19 
20 
21 
22 
23 

J Ij ;1;: 1 1/ / 2 = ;j :.< ,~'.J I 'I ,.; 

r' :J.~ 

~i~LSEl 
,II ..:: 1 T:: x ~ -3 (J I~ i "tr 

"" <. UTIL, 

.~~ ~ ~ T ~ =.( 2: -J \J I .:;; ~ J ~ ;~ ;; ~J ,'~i ~ :\ T S : 
-.. .. - - """"I '": ""( 1 I :.. I I I 1 I I I I 1 I I I , , I , , I I , • .... 

~~ITE J~T!Q~~L S~ITC~E3: \J~~ 

;:.J-::'TD 
...... ..:.....I.i-J..... , 

Figure 8.5 SYSTJl.PE .:nac:co 

., 
" , 

Figure 8.6 FS mac1:"O 

Figure 8.7 FOP.TR.~N J 
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SECT IC~i 9 

:-11 SCELU.l,i:E:CU S S "!Sr:;:'E~'! ~'?'03~Z2!S 

This sectio~ will disc~ss the remaince= 0: t~e ~ossijle system 

problems, mcst of which produce e=rcr messases. 

follcw will be s~eci~ic on a message bv messace oas~s. 

discussec. are: 

Sub-secticn 

I 

II 

III 

IV 

TOpic 

l>.bnonnal Shutdc'.;ns 

Memory ~ailures (EPeC) 

I/O Device Errcrs 

Power Fail 

'::':,e IT'.essages 

9-2 

9-4 

9-12 

9-14 

In many of the above cases, an intermittent, possibly recoverable, 

errcr will occur prior to the system finally crashing. '::'he C'-1stomer 

should be made a,,,are that just because cnly "Soft" or "Single bit" 

errors are occurring, they should be reported. A pat~er~ of soft 

errors will many times occur prior to a total (harc) - " tall..UI"e. 21 

fixing the ca~se of the soft errors through either preventive main­

tenance or c.iagnostic t:::-oub1eshooting, a future syster.. "Par.ic" may 

be avoided. 
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Figure 9.1 illustrates tr.e cases 

down the Operati~s Systen along w~~h the sys~eG var~a~les ~hich 

differentiate ~etween these cases. 

can occ~r in two cases: 

a) the Operator eLI (PID = 2) tra~ped and this message _~ 

typed prior to the Panic code l~ message. 

b) duri~g a Systen Shutdown, the Roo~ CC3 (?~CC3) lS found 

with a "Use COU:-lt" greater than ~. S i :1 C f~ 7: ~ i s C 0 c.r .. t 

is ISZ'djOSZ'd, respectively, unless a problem occ~rs, 

the count should be "1" after all the DSZ's are done. 

~fuen either of the above cases occur, the stat~s bit on the disk 

\~N~hich indica.tes a "c :- 2s h" \'lill be set 2.nd FI:(CP !":~·J.st be :-'.1:1 pr.:.or 

to re-booti:-lg the Logical Disk(s). If this i.s n07: con-:;/ a "Sys-

tern Error code 2:\ 3" ',,-i 11 OCCClr on boo ting anc. is def i:-led as "can-

not Init LD, r1.2n FIXf..;? on it". 

Note In case b) above, "Use Count" in 

Root CCB \vi 11 be :: c.ked to "1" durins shutdol,y". 'The procedure 

to analyze the core dc:;.;:',p to dete~ine the reason for t:--:.e non-one 

use count is complex. If this ~rob1em consistancly occurs, I 

cedures outlined on ?ages 6 -:2 thr:'l 6 -:; c: c,;:).f" ...... ~r- ........ '-"' _____ '-"1..:. 6 , l'System 

?anics l
'" 
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memories, when a~ error OCC~=S, an ~os subro~tine in the Interr~pt 

time a word is written. 7he "check field" is re-ccnst:.ructec. 

and camparcd with the original field each time the memory word 

is read. Tr.is "check field" allo;"rs the harc'H.J.re to correa t s in-

sle ~it er::::ors ar,d "i:lag" mlllti-oit er::::ors. If it is a rnlllti-

bit error, a Panic 13 will result which is discussed in Section 

6, " S Y stem Pan i c s " . If it is a single bit error and S~SLCG has 

been started, the error will be logged to the disk. loS 

can be typed out usinS the REPORT utility with 

date and time of each error is given a~ong with t~e 
. , cal Address" and E?CC "failure code". (·~o::::e on l.1 S l n g 2 2 C ~~ C I'"":. E 

of these values will be discussed fu::::ther on. ':::he E2:PORT '..ltil-

2.S discussed ,in Section~7, "Utilities". 

It should be noted that if the System Loggins fllnction is 

active, not all e::::rO::::5 ,vi 11 be recorded al though all sing Ie pi t 

errors will be corrected by the hardware. All errors will not 

be logged i: errors OCCllr i:;'.1I'.edia te ly cne af:'er tl-,e ot.'1er. The 

reason for this is the overhead in reaar~~~g t~e errors - t~e 

cis:': i:"l.US t be u-;;da tee., a~ over~ay is nee~ed e t~. 

~jate 

Figure 9.S contain~ng in~or~ation abou:' t~e ~as~ error will be 

typed on the Operator Console and the ERCC will be put in Mode 

2 - "2nable checking and correction, do not interrupt on memory 

error." This might pose a problem i~ a mlllti-bit error were 

to hap:;:;en at tlcis po.:.~"': although the probleD is obvious s':'T'_ce 

SYSLCG is ~ull of error pri~touts (if ~ogging were enablec). 

The hardware ERCC option llses two ci£ferent for~ats, one 

for S13O' a:"d one for J.... L.ne S2xx/C3xx machines. 

at least through AOS Re~i 1.$6, t~e syste~ ctte~?ts to h2~d:e 

both formats in same way, callsing t~e I1Physical. 
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dresses" for a~ S13~ to be ~ronG. fO::-:llat..s ,. ~ ~ '1 1 .'1 ....... __ 

be discussed below with ~he S130 9rcblen being corrected i~ 

a future revision. 

The accUInulator brea:.;.colr. is 1istec. l.n the sec-:::.icn (',escrib-

inc; Panic 13. 

are not given. 

The differences are that full physical addresses 

Since AOS treats the accumulators as a full 
. . 1 pnyslca_ acc.ress, resulting AOS physical address IT'.ust ::;e 

rebroken down, then examined for the 9roper contents. r- r1 r 0. ~~~-_....... -_ .. 

ample, the first entry in the SYSLOG in Figure 9.3 lists the 

Physical i\c.dress as "355,0,0,05". The righL~ost 15 bits would 

be the DIA and any remaining bits would be the OI3. 

11 

DIB 

10 1 l~l ,0,0,0 ,0,0,0 ,0,0,0 1,01 ==? 3550',0,05 

OIA 

There:Eore, the 2.ctual accUt-:1.ulators would be: 

DIp. == 15,0,0,05 

DIB == 15 (excluding Fault code) 

Using the formats under Panic 13, we can 

Low order bits == 12 

Page = 2 

HOB's == 1 

,0,0 ,01,0 ,01,0 

HOB's Page 

=> 22 

c· • ,-l.nc: 

Now gi'len: 

Pemember that both t1-'.e original O~;-. and DIB 'j,3.l'J.es have to be 

comp lernen t:::c. We can now reference ~able 9.1 to convert the 

"E::RCC Page" to the physica.l rr,eIT'.ory pages. 

ERCC Pac;e 22 == Physical Memory ?ages 11~-113 

Note that each "E:E<.CC Si.n.ce 

had uninte~~eaved 32k~ SC Me~o=ies, boa~d 

board ~) would be swapped. If the system were inte=leaved, 

the LOBs would be used to determin.~ the actual ~esory. 
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EECC 

~ 

1 

2 

3 

4 

5 

6 

7 

10 

11 

12 

13 

14 

15 

16 

17 

2~ 

21 

22 

23 

24 

25 

26 

27 

30 

31 
'"'? ..)-

33 

34 

35 

36 

37 

j: "' - _ ~ ... ~. r ,_. 

Table 9.1 E~CCiMe~ory Page Cc~ve=sicn 

I'Page II 

9-6 

4 

10 

14 

2tJ 
24 

3r;J 

44 

6tJ 
64 

7~ 

74 

100 

1,0'4 

11,a 

11.! 

12;J 

124 

130 

134 

140' 

144 

15r;J 

154 

160' 

164 

17,0' 

174 



'! "~r- ,. ~r, ·~r'" " .. ~ 1 '1', • '_ '~'r _.r,:_ , , 

'J ~In ":~"-:':-1 : .... ~,-' :,':" , ,'r"-: '.: '," ,." • "' ~ 'r '-': r ' 
" ,., ... ,," , "-"" . ,- "~ "- ." 

case, ~e ~eter~ined t~e ~emory us~~s a Physical 11,3 2s·:01-

lows: 

;J;J 1 ,~;Jl ;J0;J =) ll;! 

boarc. 32 1;,:: i?ages 

42 

The reason for the ERCC change on an S130 is that the 32Kw MCS 

memories use 4Kxl R,.\1'l's (DG,059;J) and by knO'.ving the bit that 

failed and the 4K section, the failing chii? can be rei?lacec. 

The fault code given is the binary equivilent of t~e octal 

code. In the fLrst entry of Figure 9.3, the ccc.e lS "34" anc. 

is c.eterminec. as: 

11 100 

3 4 

The ccce of 34 is def ir.ed as "Data Bi t 15" by re£err ing to Table 

9.2. 

b) S2xx/C3xx Ecliose 

The accluuulator breaxc.cW:1 is listec. in the section descri:::-

ing Panic 13. The addresses given in the DIA!DIB is the actual 

i?hysical address. The only difference between the S2;J0 anc. S23;J, 

anc. the CJ;J0 and C330 is that an extra physical ac.dress bit is 

used in the D13. Tt.e S7SLOG formats ~vill be similar to those 

shown in Fig~re 9.3. The address will be the actual 9hysical 

adc.ress. This can be broken down to ~he ?hysic31 memcry ~age 

by disregarding bits 6-15 initially and checking the high orier 

bits. ?or eXa.IT:i?le if the SYSLCG ac.d.:-ess ~.;as 30613';, He ·",'ould: 

YJll 0;J;J 11 0 

~ 
0:..11 :JXJ/,g' 11 

Physical Page 

if143 

0$11 $111 10$1 

6-15 

>< 
If the Eclipse were an u~int2r12ave~ ~achine with 32Kw SC ~em­

ories, the ncdule ttat would be swa;~ed would be boa=~ ~3 (sta.:-t­

ing with board ~0). This was dete.:-~ined as: 
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\ ~ .-,~ ... ':. . 
. .. ..... . ~.... . - . . 

• _ 1 • ' •• 

Table 9.2 Single Bit E?CC Codes 

;5 ~jo e:::-ro:--

1 Chedo:: ::,it , 

2 Check ...... 
.ol,- 3 

3 Data bit Yf 

4 Check bit 2 

5 Data bit 1 

7 Data b i +-
~'- 3 

1,0' Check bit 1 

11 Data b . +-
l"" 4 

13 Data b'+-l_ 6 

14 Data b· .... l,- 7 

15 Data bit 3 

16 Data bit 9 

2,0' Check • • +-
ol,- §J 

21 Data bit 11 

22 Data bit 12 

23 Data bit 13 

24 Data bit 1~ 

26 Data b i " 
~ 

.:. 

3Q' C'a ::a nit 1 i;( 
-." 

~? .J_ Data ..... .ol_ 5 

34 Data bi:: .:.:J 
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.. ,-' i -: ~:-- ,-, ;" ,ll' ,. 1 "., 

; , '.: 

001 1 0:J :3'11 
board 32 , .. 

1.[\ pases· 

per coarc. 

If the systen ~e=e i~t2r~2aved, ~its 13-15 wocld ~a7e to ~e 

taken into account to deter~~ne tte actual memory. 

The fault code given is the binary equivilent of the ectal 

code. In the firsi: entry of Figure 9.3, the code is "34" af'.d 

is deterP.ined as: 

11 10,0 

3 .:\ 

The code of 34 is defir,ec. as "Data bit 15" by referring to Table 

9. 2 . 
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23-NOU-?? 23:4~:89 
24-NOI)-77 8:28:82 
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Figure 9.2 SYSLOG "Device E::-rors" 

15-0EC-;:,( 

NENO,\' ',' EF.,:;;'C,C;' OUNP 

HDORE:;':;' CODE 
1 c:-_nc/-'_~-:" 
... '_' L..' l.- 1_. I I 

1.5-C'EC-?"( 
15-D[C:- (~ 
1 .5 - Cr E C: -?? 1:7: 21 : C1 S' :3 5,~~ Cf (t (t.] 11 1 Ct ~f 
1 5 - [i E C: - (' ;' 1 6 .' 2 1 .' e:3 2: ~ 2 (1.0 1 5 1 1 1 0 ~J 
15-0EC-77 16:21 :13 
1 5 - [I E C - 7 7 1 t~ : 2 1 : 1 3 
15-0EC-77 16:21 :13 
15-0E[-77 16:21 :13 
15-0E[-77 16:21 :13 

35000:J5 
350(1) 11 
]500010 
3500007 
3 <5 0 0 (I 0 ,':~ 

11100 
11100 
1 1 10Ct 
111 :)13 
11100 

1 5 - 0 E C - 7 7 ~ ~~ .' 2 1 : 1 3 :: 5 (t 0 0 ;) <5 1 1 i ~-f I) 

15-0EC-77 1e 21 :13 35]0004 
15-0EC-77 16:21 :13 3500083 
15-0E[-77 16:2113 350013132 
15-0EC- 77 1:5' 21 : 13 35000~11 

111~~{Cf 

l11C!~1 

1110:) 
111 ~-, 0 

15-0EC-77 ~~t SYSLGG STOPPEJ 
~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~ 
rr~r~~~~~~~~++~·~~~~~~r~~r~~r·~r 

r· ,.. ·r, 

Figure 9.3 S13,O' SYSLOG "11emor:l G::-ror3" (;::'?,CC) 
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F/;:!Jf'f :3'/.';: TEr1 : 
H~RD ERROP" DEU!CE ~~ 8, STRTUS 186181, RETR:~S 15 

,ceoi'! Si"S TEN • 
SOFT ERROP, DEVICE 22 0, STATUS 186181! RETRIES ~j 

Figure 9.4 Hard ar.d Soft "Device" ~rro!:"s 

FJ~'llt1 SYS TEI\1 " 
SINGLE BIT ERROR, PHYSIC~L ~OOPESS ?~38015, CODE 34 

Flr;:Cft't s~·r.STEr1: 
SINGLE BIT ERROP, PHYSIC~L ~OORESS ]J20086, CODE 7' 

Figure S13,il' Single 3it ;:rrors (3.P,(( ) 
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III IiO Device Er=~rs 

st:c~ 2.3 a c.is:, 11 ,.., ~ .!.... 
~.L. __ 

netic ta?e unit, a ffiessage is typed on the co~sole a~d the error 

is losged in S'{SLOG (if it had been "S'2:';'.?':'~d"). The o:-,lj e;.:-

certion 'dould ~e i:: a "hilrd" dis~ error ',iere to OCCL:r or. th~ 

rr.aster logical disk ',.;hile accessing a "system file". Then a 

"Panic 2" would occur "'hich is discussee in Section 6, "System 

Panics" . Note that any errors that result in a "Panic 2" will 

not be 10Sgee in SYSLOG irrespective of ~,'hether it !-lad be~n 

" S T .::\.?, T ~ d " • 

Figure 9.4 illustrates both a Hard and a Soft device error 

message that woule appear on the master console (eevice code 

10'/11) . A "Soft" error is one which has been retried and been 

succes s fu1 'di thoe. t th~ re t=y coun:' going to ":J". re:.ry 

count is 7 for AOS revisions 1.03 and below; and 15 for ADS 

revis ions 1..0 4 and greater. This count "DSZ 1 (,," on each error 

and if the coun:' goes to "§J", the error is de':inec. as a "Hard" 

error. A "Hard" error will also be flaggee if the error is a 

type that cannot be retried and the ~urt'.ber of retries Hill be /J. 
In addition to typing ~hether the error is Hard or Soit, the c.e-

vice code and unit n~ber for the failing c.evice, +-ho 
..... ..1,--

status I and the nuIi1ber 0:: retries 'I,ill be giver,. T!-le s tar-da.rd 

are given in Table 9.3. The "error states" SiV2~ ~ill be t~e 

DIA for mag~etic taFe a~d all disks e;.:ce?t the 6~6~ (Zebra) and 

the 6063, Fixed Head Disk. For the 6060, it will be either the 

DIA or DIB depending on which one the error occurred in. For 

the 6063, it will be the Ole. The breakdown of the status words 

far disks and magnetic tape is given ~n Table 6.2.1 en Page 6-

18. 

Figure 9.2 illustrates a SYSLOG printout esing the ~~?OR~ 

utility. The usage of the ?-EPORT utility to;enerate t21is re-

port is discussed in Section 7, "Utilities". ':'he values g i'ien 

are the same as discussed above for t~e console ~essage with 

the ac.dition of the date and time of error. 
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Cede 

00 

01 ;.JCS 

• 02 :spcc 

03 ~~~ 

06 ~lQT 

07 1,jD.R 

10 TTl 

11 'ITO 

12 PTR 

13 PTP 

14 R':'C 

15 PLT 

16 CDR 

, .., 
-".1 L?T 

"'') 
'-- ~~TA 

26 CKE 

27 

33 

Octal uev:c:e ~·!.r:exonic 

Unused 

Writable control 
store 

Code 

34 

4'­
Error checking and· Q 

correction 

t-!~rr,ory allcca tio'n 
and protection 

~'!ul tip=ocessor 
c0!8I'.unica tj,O[1.s 
ada?ter trans­
mitter 

~,lul ti?roces sor 
COEu"Du:1ica. tio[1,s 
adapter receiver 

TTY' input 

TTY outplt 

Paper tape reader 

?cper tape penen 

?eal- '::i2',e clock 

50 

51 

52 

53 

54 

ss 

Incremental ::lctter 
~ ~7 

?irst ~.asnet:'c 
tape cont::al2-er 

First I-lodel 6,063 
Fixed Eead Disk 
Controller 

First ~odel 5060 
c.isk ccnt.:::-ol2.er 

Fir3t disk con-
troller (excet=:t 
~odel 6.060) 

62 

66 

67 

73 

77 
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~CAT1 

TTIl 

TT01 

PTRI 

Pm", J. _ .L 

CDP-l 

L?Tl 

CCD 

eKEl 

CK?l 

'I " 

SYSt2hl cont=ol~ey 

(mu1 tiplexor) (AL',!) 

Second ~ultiproc-
esso:- CCC.::1ur.:.ca­
tions t=cns~it~e~ 

S~cond ~~l~iproc­

esse:- cc~rJ.ica­

tions receiver 

Second TTY output 

Seco~d ?a~~r cape 
reade= 

Second paper tape 
punch 

clock 

plotter 

Second c2rd reader 

3econd 

S~CS'EC f::e.c:ne-:.:.c 
ta;;e cor~t=C)2..2.e= 

0ata Central C~~~ 

Seco:'.G. ;-£cc.el 6;163 
Fixed HEad Disk 
Ccnt::oller 

Second ~cc.el 6060 
disk cone:-olle!" 

Seccnc~ J.':'sk 00['.­

t,:·oll.e:- (--2XCe?t 

:--'cdel 6060) 

Ce~t=3~ p=8ces5cr 
and console func-
tior.s 



---------------------.-------------------------~----------------.-.---------------------~~---

AOS ?resently does ~ot s~?port automatic system recovery 

after a Power Failure. Even though this is true, the computer 

::ror_t. ccnsole sho'..:ld ha?e t:r..e key ::':1 t~e "Loc}:" position to 

avoid the console s~itches accidentally bei~s pressed. On rLia-

chines \v"i th HaS memories, I , .. iould suggest keeiJinc; the key in 

"On" position not "Lock" because of the unpredictable results 

on power recovery. The following paragraphs will discuss what 

happens on a Power Failure and the visable results when power 

returns. 

When the Eclipse detects a low voltage, an interru(Jt will 

be generated which will indicate to the Vector instruction a 

device code 0 f "0". ;~ mask of "_1" will be issued to all the 

system I/O devices which (Jrevents them from interrupti~g. 3e­

cause of a 8Ug in all AOS revisions up to and including at least 

.'\OS Rev. 1.07, a "Panic coce 1" will now occur. The reason is 

that interrupts are inadvertentlv turnec back on or~cr to the 

power cown routine. This -","ill cause continuous nested inter!:'.1pts 

until the interrupt stack is exhausted which causes the Panic. 

Physical location ~ will contain the address of PFL when the 

Panic occurs. If the "Power tail" occurs 8ecause of "S9ikes" 

on the 90wer line, the Panic code 1 message will je typed o~ 

the console. "?ower Fail" occurs 82caus2 of a ;:'.111 -:Jc'tfer 

outase, the:--e ffi2.j' be 

rate of the ~aster cc~sol~ to type out the ?anic code 1 nessage 

prior to comrletely loosing power. The master console will not 

have any message on it. Physical locatio~ 0 will have the ad-

dress of PFL in it. When power returns a~d if the system is 

in "Lock", this address will be executec a~d unpredictable re-

suIts will occur. Fol~_owi~g are some values checked. 

Some may be changed because of the unpredictable results on 90wer 

up. 

9-14 



Location 

42 

\UP to I 
~ev 1..0,0-332 

1. 06 3311 } 

Contents 

PFL 

PFL Has% 

Stack Pointer (SP) 

Stack Limit (SI.,) 

Interrupt level 

(INTLV) 

Sam?le iialue 

15415 

177777 

2,0'16 

1,02,0,01 

11 

if.Inen the above probler.1 is fixed, or i£ it is patctec., t~e 

Operating System ' . .;ill hang at a "J(1P. 11 at approxirr.ately location 

PFL+13 waiting for power to cease. Note that it has already 

checked for a real po~er failure via a "SKPDZ Cpu" instruction 

and has also stored a "40W' or "J~1P." in physical location 0. 
When po,,'er re turns and if the key is in "Lock", the res tart hard­

ware will execute the contents of physical 10cation.0. Since 

this contains a 1I~Jf0", the system will "hang" there. The above 

recovery sYr.1ptoms and the hang at location 0, are for machi~es 

with core only. On machines with MOS memories which are volitile, 

the content of physical location .0 on power being restored is un­

predictable as is the final result. 

rupt frem device cede 0, if for scme reason an interr~pt wit~ a 

device cede o~ .0 were te occur which was nc~ a Power Failure, a 

problem could occur. This is the reason ~or the check using the 

"SKPDZ CPU" instruction 'tihich · ... ,ill "skip" for a non-pO\'ier :ail-

ure. In all AOS revisions up to and including Rev 1 . .05, an inter-

rupt from device code .0 could cause the system to "hang" at 

Interrupt level. This p~oblem has ~een cured i~ AOS Rev 1.06 

which t..'1rews a'Nay the interrupt. In all revisions, a:1 i~ter­

rupt ,vi th device code :J ' . .;ill cause a counter I PClT, to be incre­

mented. If the ceunter increments 6SK ti~es, t~ereby causing it 

to overflow, a Panic 4 will occur. 
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SECTION '14 

HARDWARE NO'.:.'~S 

This section will discuss problern~ ~ ..... anc. __ =-ps t~at relate to hard-

ware devices. In ~any cases, failures that appear to be hardware 

are actually software. If you unrlerstand what ACS expects fro~ 

the specific device, many times you can determi~e whether the ?rcb­

lem is with the device or with AOS. Also included will be short 

comments denoting pitfalls that can be encountered with the spec­

ific device. 

Sub-section Device 

I 

II 

III 

IV 

Prograrnable Interval 
Timer 

Real Time Clock 

Data Channel Line 
Printer 

Multi-processor Corom. 
Adapter 

. ____ V __ . _____ . __ .. _____ . __ Cornm. Chassis 

--------A.--- Synchronous Line 
Multiplexor 

B. Asynchronous Line 
Multiplexor 

VI Low Cost Display 

VII 6~6~ (Zebra) Disk 

VIII Card Reader (4~16) 

IX Fixed Head Disk 

X Miscellaneous 

Mnemonic 

PIT 

RTC 

LPB 

SU1 

ALM 

LCD 

DPFx 

CDA 

DKBx 

Pacre ---'-
14-2 

14-3 

14-4 

14-6 

14-7 

14-9 

14-10 

14-11 

14-13 

14-14 

14-15 

14-16 
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ProgrcIT'l':'.able Interval Ti:r.er (PIT) 

AOS requires a Progra.r.L"'Laole Inter-val Timer (PIT) for e1:1:2.­

cient operation and expects it to be j 'J..Tt1.pered in a specific con-

figuration. The PIT is only ~sed by AOS for "time slicing" 

giving each User a section of CPU time. The actual algorit~~ 

used in the software is complex. If the clock rate is not jump­

ered properly, AOS performance can be two to four times worse 

than normal vlhen executing Fortran compiles, etc. I because of" 

the higher interrupt activity. The PIT is available as a 4~68 

(the DIO module) or a 4217 (the DCE LPT module). In either case, 

it should be jumpered for l~KHZ. The jumper configuration is: 

MODULE 

4.068 

4217 

CLOCK JUHPERS 

IN 

W57 

W5 

OUT 

W56, W58, W55, W54 

~74, W7, w6 

AOS also expects the device code to be 43 and the IDaskbit 
to· be !fBi t 6" ~-.- -- --- --------- .. ----. -_ ..... ------.-.-- .. 

- ._--- ------... ------.----.----- --.--.--.----~.- .--.- ... --- " .... _--"-_ .. _---_. 
Since there have been problems with the Data Channel Line 

Printer PIT being jumpered to the wrong frequency, this jlliuper­

ing should be verified on each customer board and noted on the 

label on the module edge that it has been checked. 

Other Notes 

1. Any system checkout should ir.clude t~e running of the PIT 

diagnostic. At least one case has occurred where a PIT was 

causing system failures. 
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I Peal Time Clock (RTC) 

AOS requires a Real Time Clock (RTC) for operation. Note 

that this is different fran RDOS ~n "v"hich the RTC ;'las optional. 

This fact should be kept i~ mind on system ~nstallatior-s and 

when the ~~lJ or 4~75 controller is swapped. 

If there is no RTC in a system, AOS will not even boot up. 

The last message asked will be: 

"Override Default Specs?" 

then the system will "hang" in the Scheduler. This is discus sec 

in more software detail in Section 4, "System Hangs". Basically, 

AOS does a delay for 2 seconds between initiating the Peripheral 

Manager (PMGR) and the Operator CLI (Op CLI) • 

counts down the delay is triggered by the RTC. 

never expires, the system" hangs. 

The timer which 

Sinoe the delay 

AOS expects the RTC to be device code 14 and using mask bit 

13. The RTC frequency can be set during the AOSGEN and should 

usu~lly be set for l~HZ to keep system overhead to a minimum. 
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III Data Channel L~~e Pr~n~er (LPB, LPB1) 

AOS will use either the Data Channel Line Printer or a sta~e-

ard line printer. The type of line pri~ter at a specific device 

code is defined at ACSGEN ti~e. The line pr~nters are accessed 

as: 

Device Code 

17 

57 

MNE...'10NIC 

Under EXEC 

LPT 

LPTl 

Non-EX:SC 

LPB 

LPBl 

The LPB uses two volatile memories. The "TABII memory is contain-

ed on the controller and controls the tab positioning on a given 

line. If the CPU is shut off the TAB meno~j is cleared. The 

"VFU" memory is contained in the Line Printer and controls the 

line po~itioning on a given page. 

ed off, the VFU memory is cleared. 

If the line printer is power­

The line printer should never 

be powered on ~ off while AOS is running as this can cause the 

system to crash or hang. The problem is with the line printer 

and is further discussed in FAB Sl~14, Software. 

The present release of AOS does not use the electronic VFU 

option, therefore the IITape" Led will always be lit. Even with 

the "Tape" Led lit, the DCE line • .j.-prlnc..er should ~ork O.K. because 

a hardware default exists for an :l i~ch £o~ with three line 

skip over. This is determined by the J9 chi? in the line printer. 

Under the AOS Operating System, the TAB memory default is every 

8th colUIT1.n and is loaded at device "Open" ti:r..e. There was a 

problem with TAB loading under AOS r..;hich was fixed in AOS Rev 

1 . .0'6. The symptoms were possible "garbage" being initially print-

ed and "format" errors on printing. Other notes: 

1. Since the electronic VFU is not leaded, if a< 22> (channel 

command) is issued by a progra..rn, a "FORJJ1j\T" error r,.Till occur 

on the line printer if the Spooler is not being used. 

could occur if a User were to print a "binary file". 

This 

2. Non-printable ASCII characters such as < 0%> and < 23> are 

removed by the spooler, therefcre ~ < 40 > (space) ~"ill be 

printed by the LPT. 
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codes. 'I'hese "load lt cedes must '::e s:cecec.ec. ~y a "COA" 

be effectivE. ':his protects t::e inac~~le=t2.n~ "turn-on I1 c: 

the VFU or TAB ner..ories. 

4. If the User loads the electronic VFD via the ?~vRE system 

call (Appendix C of the System Prosrar:'Eer ~'Ian.ual, ,093-12,3-

~l), he must reload the VFU when he is finished with a ce-
fault specification since AOS never uses it. See the note 

on Page C-5 about the ?ENOV bit for that system call. 

5. If the LPB is accessed without spooling such as: 

)TYPE/L=@LPB XXX 

The eLI process must be resident or an error such as: 

"ILLEGAL PROCESS TYPE, FILE:LPB" 

will be generated. Since DCH activity is done from a Process 

area, the Process must be Bade un-swappable or resident. 

6. If you attempt to print a file which contains both upper 

and lower case on an upper case only line printer, spaces 

will appear for the lower case alphabetics. A pc.tch has 

to be made to XLPT.PR to convert lowercase to upper case 

alphabetics. Once the patch is installed, the conversion 

is alr,.;ays done. If there are both types of line printers 

on a system, there must be a patched and unpatched XLPT.?R 

and they are "RENA...~lE' d" back and forth as the line print.ers 

are started. 

7. Note that each Data Channel Line Printer uses 2 DCH slots 

in a data channel Map. 

8. It is possible to disable perforation skip-over ~y rekovins 

W5 on the DAVFU and installing H4 to allow paper out sr,V'i ten 

to function. 
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IV Nulti-Processor COIrE.. Ac.2.'Cter UKA) 

AOS will support the ~~A - both the 4038 and the 42~6 w~thin 

the hardware guic.elines. It had been initially stated in va=icus 

places that ACS would support only the 4296 becacse the 4033 

will run only on "A" Data Channel ~·1ap. The 4~38 will r~n en 

both "A" and "B" Data Channel Maps for a 23~ or 33~. Ei t:.1.er 

MCA would be assigned by AOS to "B" Map and will use l~ data 

channel slots - 5 for transmit and 5 for receive. 

Other Notes 

1. Processes that use the ~fCA must be of the "Resident" type 

when attempting to use the MCA. 
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v. CorEur-icatior.s Chassis 

The Co~~. C~assis u~cer AOS is used to support the Asy~c~~or.­

ous Line ~J!ultiplexors (';'L'1) and Synchronous Lir,e ~:ultiplexor3 

(SL."I) • Both fo.L"!' sand SU·f' s can be mi~{ed in a Cor:UIl. Ch2.SS1.S 

if the COIrIn. Chassis is not driven ~y 2. OCU5~ and if .j.." • 

~nere 1.3 

an empty slot between the lliodules ~o break the board priority 

chain. Under Rev 1. xx AOS, only AL'1 modules are supported bei::g 

driven by a DCU-50. There are a couple of problems that apply 

specifically to the Corr~. Chassis: 

1. If system failures are occurring whe~ the COQm gear is ini­

tially used, verify: 

a) If the .a.LH r,.;as a field installation, that ECO #4167A 

has been installed on the CPU backplane. This cures 

a "yn termination problem on the INTP/DCEP signals. 

b) That all the "pico-fuses" on the Comm Chassis are good. 

Note that a) only applies to COQ~. Chassis' that are not 

drivenbyaDCU-S.0.- --------- --------

2. This second problem will not cause ~ system to crash but 

will degrade AOS r s performalice. ~fuen the UP I-iacro is executed, 

a file called "CONSOLES" is accessed to determine the console 

nurrbers the EXEC attempts to enable. By d.efault, the syste2 

tries to enable CONI thru CCrU 7 because the nurr.bers 1 thru 

17 are contained in the "CCNSOLES" file. If the respectivE: 

AL.'1 line had been 'p-.OSGEN'd and is ir..cluded in the "CONSOLES" 

file, the EXEC will attempt to send the LOGON message to 

the line. If there is a test plug on that line, this mes-

sage is returned on another line. Because of this sequence, 

AOS is kept busy servicing interrupts and returning "invalid. 1I 

message text strings. Without a DCUS.0, the system throughput 

is decreased significantly since all the overhead falls on 

AOS. This decrease is not apparent unless the given programs 

have been run on a system wlo the problem - the system just 

seems slm ..... 
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The solution to this problem can be do~e i:1 one 

a. P.encve the test 9lt.:gs from t~e t.:~used lines on back 

of the ALM chassis. 

b. Ea'Je t~e custcr.ter mcdify t.=--.e "CONSOLES" f:'le so t!':at 

only "CONx" ~~'i th a device cor..nected to them are enabled. 

Either way will cure the problem, it depends on how frequent­

ly the "test plugs" are used for diagnostics. 

3. If the priority chain between the expansion chassis and the 

Cornm Chassis is broken and EXEC is brought up, a Panic code 

I will occur. Note that this can happen because a board 

has been removed ;·ii thout j urr.pering around the slot. 
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. '\. Svnchrcnous L':'::e ~lul tio2.exor (SUI!) - . 

The SL~ runs under AOS as device code 44 but is not suP?orted 

running off of a DCU-5~. The hardware eRe (4266) is re~uired 

for AOS SLH suppcx::t. The SLM uses mask bit 8 and a~ ACS mask 

of "~~;3377" up through il.OS Rev. 1.,04 and ":a~!37771f from .~OS ?ev. 

1 • .0'5 on.-

Other Notes 

1. Patches are needed when using Sync gear under AOS Rev. 1 . .0'6 

to prevent system crashes. 

2. wllen the SLH is operated with a modem, the clock jwilpers 

W5 for line .0' and W6 for line , must be remo~.led . Diagnostics J. 

require these jUL'1lperS so they could accidentally be left 

in. The symptoms are not obvious and has caused much ti~e 

tracking a non-existant problem. 
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The AU1 runs under ACS as device coce 34 ar-d is suppor~ec 

with or without a DCU-3~. Note tc.~at the DCU-S,0 is device coce 

64. Th A ~ M • b' +- 8 d "'OS 1 -" 11' r;( (;( 3", -I " • e u. uses maSK ~_ an an ~ masK or ppp 

DCU59 uses mask bit 4 and an AOS mask of "~77777". 

Other Notes 

1. The Rev. 1.x.'X p.OSGEN only allows ALH lines 9-31 to be speci­

fied. If more are needed, a patch can be made. 

2. The DCU5~ uses 17 data channel slots in a data channel map. 

3. On systems without a DCU5~, the device code of the AL~ is 

34. There can be a contention problem between a Cassette 

I/O board (4,075) and the AU·1 even if the cassette option 

is not on the 4975 board because the BUSY/DONE logic for 

device code 34 is still there. TIB Sl%27, Corr~unications, 

discusses this problem in more detail along Hith corrective 

action. 
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II Low Cost Dis~lav (LCD) 
- = 

AOS suppo=ts the LCD in any console ?osi~ion that has been 

AOSGEN'd for a 6.0'62/53. If the console had been AOSGEN'd for 

anothe!:" type device, the follmv'ing CLI corr..mand ca:1 be issuec.: 

) CF..AR/6.0'5x ~ 

Note that the RX" above is actually an RX" and not a fill-in. 

The biS difference betHeen the 6,012 and the 6,05x is curso!:" posi-

tioning. If there is a problem with cursor positioning, especial-

ly under the utility PED, issue: 

) CF..AR ~ 

and the type console riSOGEN'd for that line will by typed on 

the 1st line. Make sure-it is a "6,05x". 

There is a hardware problem with the Cashe!:" Display (Model 

6053 ONLY). This is documented in FAB S1-,01l, Display/Ter:ninal 

which includes a hardware fix. The problem is that when the 

"Break" Key is depressed, a function code of "t36-223" is sent 

-----out prior to the- "Break" character appearing on the line. The­
ASCII repre-se-ri-fation-6f --the--" 223 II - is --a- "CNTRL-- S If .--------

All revisions of AOS, and revisions of RDOS f=om Rev. 6.1 

on, use the IICNTRL S" character to inhibit display of data on 

your console. No data is lost and a ItCNTRL QIt will resume out­

put. Once t..~e "CNTRL S It is typed, all input from the console 

and output to the console is "Spooled" and for AOS, any commands 

typed will be executed just not echo' d. ~~nen the IICNTRL QIt is 

typed, all the "Spooled" data will appear on the console. 

Under AOS or RDOS, this gives the appearance of a "Console 

Hang". Nothing typed on the console will be echo'd. If you 

encounter this situation, first type a "CNTRL Q" to see if this 

is the problem. 

Other Notes 

1. The LCD will check parity on both input to the display and 

output from the display. For AOS, the "parity switch" o~ 

the display should be in the u~~arked middle position of 
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the three position switch, "No Parity". In either 0= the 

tTI'lO other positions (EVEN, ODD), Parity errors '.vi 11 appear 

on the screen as AOS echoes characters. 

signified on the display as: 

~ par~ty error is 

an F-.SCII underscore, < 137>, '.vil1 appear instead of 

the character. Do not confuse with the underscore 

attribute of the 6~53!! 

A IIblock ll character, < 177 >, will appear instead of 

the character. 
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VII 6~6~ (Zebra) Disk 

AOS supports both the single densitv (6060) an~ ~ouble-dens~ty 

(6~61) disk drives. They are accessee under ACS 2S 

device code 27 and DPF1~-13 for device code 67. The eisk sub-

system uses t~ . .;o CPU slots, requires an A-dapter f and use mask 

bit 7. The AOS mask was ",0,0,0717" up to AOS Rev 1.,04 and ",0,0,0517" 

from AOS Rev 1.,05 onYlard. 

Other Notes 

1. Be aware tbat although he 6!J6~ and the 4231 (CDC) use the 

same physical disk pack - 3336 type pack, once they are for­

matted I they are not interchangeable bebleen models I ie: 

a 6,06,0 pack cannot be read or written on a 4231 drive; and 

a 4231 pack cannot be read or written on a 6!J6,0 drive. The 

symptom would probably be constant "address" errors. 

2. Currently I "CRUNALL" under DTOS which is in the recormnenc.ed 

AOS hard\vare test sequence does not support the 6.06,0, 6,061. 

Use ItRUNALL" until it is fixed. 

3. The 6.06,0/6.061 uses 9 data channel slots in B data channel 

map. 
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VIII Card Reader (CDR) 

AOS will always support the buf~ered card ~eader co~trc~~er 

(43~6) and with limited support of the old card reader con~ro~:er 

(4.0'16). Both card readers use de 11ice code 16 or 56, and Ir,ask 

bit l~. The AOS mask used is ".0'.0'1777". The 43~6 is a fully 

buffered 8~ column card reader controller and supports the Doc­

urnation card readers (4~16C-4~lGJ). 

Because the old card reader controller (49116) is not 8,13 

colurr~ buffered, there can be a problem with losing characters 

when used wi~~ a 1~~9J CPM reader under AOS. The problem is that 

AOS is unable to respond to interrupts in required time. Since 

the response time is a direct function of system activity, a 

card reader may work one time and not others. Systems Ens-i.::ee!:'­

ing has stated that the "4~16 should not be configured with AOS 

systems." 

Other Notes 

1. Note that the 43~6 does not support the D/A converter (4~37) 

or the Scope Control (4~53) options. 

2. The EOF card has all holes punched in column 1. 

3. Hopper empty does not generate physical end of file. Cards 

may be added to continue operation. 

4. The M6~~L Documation Card Reader, under ncrnal operation, 

uses column 81 for an all dark check to verify the operation 

of the light sensing photo cells during a Read operation. 

If column 81 is used for punched data, the all dark check 

must be disabled. Refer to TIB S19J~l, Card Equipment for 

the disabling procedure. 
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IX Fixed Head Disk (DKBx) 

AOS supports both 1~1B (6XJ63) and the 2~'1B (6;3'64) unit.s 

but only the 2M3 disk can be used as a swap device. They are 

accessed as DKB0-3 for device code 25 and CKB1;J-13 ~or device 

code 66. The disk sub-system uses t"rlO C?U s lots and mask bi t. 

9. The .f._OS mask is It0XJXJ517" and 7 data channel ~1ap 3 slots are 

used. The AOS Fixed Head Disk support began in AOS Rev. 1.p7. 
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x. Miscellaneous 

1. Cen tronix line p::::in ters should';:e .;CSGE:l' d '.vi tl1 the ?~'m;..s 

charact.eristic. 

2. The 3~ CPS Dashe:::: can use cable ~~5-7422. There is a wirins 

error on old cables. If there is a green wire (CTS) soi~g 

to Pin 7 of the black Amp connecto:::: lit should be reIL'.ovec 

and taped up at the computer end. ECO 61~6 deletes this 

wire from the cable. If this wire is not removed, it can 

cause noise on the "INTP" signal. 

3. The 6~ CPS Dasher required "CTS" for proper operation. The 

"CTS" signal is a busy indication asserted when the FIFO 

is full, which occurs on a carriage return in 6~~ baud oper­

ation, or a loss of "Ready", caused by a paper fault. Verify 

this signal is properly connected or "lost characters" can 

occur at. high speed operation. 

4. On a system with a l~MB disk (Diablo 44 or DG/Disk) wit~out 

~Co.3~?8.8._~nstalled, _Jf_th2 __ CPU_ is powered off ·while the 

disk is -"Ready" -(not cycled down), there is the potential 

to "~litch" the disk pack. This can later show up under 

AOS as a Panic code 2 because of a "checkword" error, etc., 

on the disk pack. This ECO should be installed and will 

cure the problem by deselecting the disk when the CPU drops 

+5vl)C. 

5. If a system with a 4231 (CDC) disk is experiencing Panic 

code 2's (disk error or timeout) with the "Seek Error" status 

bit set but a retry count of "~", it is possible that a time­

out occurred during the seek which generated no attention 

to the controller. Normally a Seek Error is a retryable 

condition. Further information on this problem is contained 

in TIE Sl~58, Moving Head Disk. 

6. If your system is e}.-periencing "f lakey" failures such as 

Fault's on a CDC (333~), losing line printer interrupts, 

etc., make sure that the Pico fuse that supplies +5v to the 

External I/O terminator has not blown. If an ALL'-! cable is 
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attached to the Extended I/O Bus, the terminator is attac~eG 

to the Comm. Chassis and the Pico fuse on the Cc~~. C~assis 

supplies the ~lol tage to the terminator. Refe= to the tips 

in TIB Sl~26, ~rocessors, when changing the Pico fuse. 

7. If having trouble reading Magnetic Tapes on all units of 

a multiple tape drive system, veri.£y that the last tape drive 

in the daisy chain has the power applied. This drive has 

the terminator on it and \o/i th no voltage to the drive, there 

is no termination. 

8. If intermittent "crashes" are occurring and the system has 

16Kw Split Sens~ core modules, verify that each mocule has 

ECO *6371 installed. This prevents an intermittent droppi~s 

of bit 13. 

9. The l6~!3 bpi Magnetic Tape (4196) is supported by AOS wi~~ 

either WS (4Kw max) or ~T6 (6SK~'" max) ~n. AOS will only sUP----- -
port a maximum transfer of 4KW1!3 since only 5 DeE Map slots 

are assigned. A 4Kw transfer is also the maximum size for 
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EARDWA?-.E NOTES 

This section will discuss problems and tips t~at relate to hard-

ware devices. In ~any cases, failures that appear to be hardware 

are actually software. If you understand what ACS expects ~roR 

the specific device, many tirr,es you can determir:e '~ihether the prob­

lem is with the device or with AOS. Also included will be short 

comments denoting pitfalls that can be encountered with the spec­

'i fic device. 
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VIRTUAL PROCESS TABLE DESIGN SPECIFICATION 

I. INTRODUCTION 

THIS DOCUMENT DESCRIBES IN DETAIL THE DESIGN OF VIRTUAL 
PROCESS TABLES IN AOS. A VIRTUAL PROCESS TABLE IS A PROCESS 
TABLE THAT MUST BE MAPPED IN ORDER TO BE REFERE~CED, I.E. DOES 
NOT RESIDE PERMANENTLY IN AOS'S LOGICAL ADDRESS SPACE. THE 
IMPLEMENTATION PRESENTED HERE ALSO ADDS A SECOND LEVEL QUEUE TO 
T H F A 0 S S C H E D U L E R • T HIS ALL 0\'1 SAC LEA ~4 E R S EPA f~ f\ T ION 0 F T ~ E 
ISSUES OF "ELIGIBILITY" CI.E. ALLOCATING MAIN MEMORY TO A PROCESS) 
AND " RUN i'J A B I LIT Y " (I. E. ALL 0 CAT I N G THE CPU TO APR 0 C E S S ) • T H U S 
IT HELPS SIMPLIFY MANAGEMENT OF THE TwO MOST IMPORTANT SYSTEM 
RESOURCES. 

THE DESIGN ALSO INTRODUCES THE CONCEPT UF A "VIRTUAL 
PROCESSOR" TO AOS. A VIRTUAL PROCESSOR IS AN ABSTRACT REPRESEN­
TATION OF A PHYSICAL CENTRAL PROCESSING UNIT; IT IS IN THIS SENSE 
ANALOGOUS TO A PROCESS, ~HICH IS AN ABSTRACTION OF A USER'S PROGRAM. 

COMBINING THE VIRTUAL PROCESSOR IDEA WITH THE SECOND LEVEl 
SCHEDULER QUEUE ALLOWS SOLUTION OF TWO PROBLEMS: 

1. THE AOS LOGICAL ADDRESS SPACE PROBLE~ 

2. THE PERFORMANCE PROBLEM EXHIHITED IN AOS SYSTEMS 
WITH LARGE AMOUNTS OF PHYSICAL MEMORY 

T HIS DES I G (\I W ILL P R (] V I D F. THE F U iJ C T I 0 f~ l\ LIT Y DES C RIB E D 
IN THE DOCUMENT "VIRTUAL PROCESS TAGLE FUNCTIONAL SPECIFI­
CATION". ONE NOTION IN1RODUCED IN THE FUNCTIONAL SPECIFICATION 
HAS BEEN DROPPED, HOWEVER -- THE IDEA OF SWAPPED PROCESS TABLES. 
SWAPPING PROCESS TABLES TO DISK ENTAILS 100 MANY INEFFICIENCIES 
AND COMPLIC~TIONS TO HE FEASI8LE. THE CHIEF DIFFICULTY IS 
REFERENCING PROCESS TABLES WHEN SWAPPED. ANY CODE PATH THAT 
REFERENCES THE Pf~OCESS TABLE OF A PROCE.SS OTHER T!-!J\!\J THE CfILLER 
POTENTIALLY MAY REFERENCE (AND MODIFY) A SWAPPED PROCESS TABLE. 
HANDLING QUEUES OF PROCESS TABLES IS ESPECIALLY DIFFICULT AND 
T H1 r:: CON S U :Vj I N G 1FT H E P fW C E SST A f:\ L E S U I~ THE QUE lJ E CAN BE 0 N 
DISK. THUS THE DECISION WAS MADE NOT TO INCLUDE THIS ASPECT 
IN THf FINAL DESIGN. T~IIS GREATLY SIMPLIFIES THE IMPLEMENTA­
TION, WILL IMPROVE PERFORMANCE, AND COSTS NOTHING FUNCTIONALLY. 

THIS DOCUMENT SPECIFIES CHANGES TO THE SCHEDULER AND 
THE C 0 f~ E ~1 II NAG E R, THE I R ASS 0 C I ATE [) () U [ U L S AND Dll. TAB A S E S • V1 H I L E 
IT INDICATES AND IMPLIES CHANGES NECESSARY IN OTHER PARTS OF THE 
SYSTEM (PROCESSING SYSTEM CALLS) IT DOES NOT SPELL OUT THE 
DETfdLS OF THESE CHANGES. 



II. GOALS 

THE GOAL OF THIS EFFORT IS PRIMARILY TO SOLVE THE DIFFICUL­
TIES AOS HAS WITH THE LIMITED LOGICAL ADDRESS SPACE OF THE ECLIPSE. 
THIS ~ANIFESTS ITSELF WITH A FATAL AOS ERROR 14 WHEN TRYING TO 
RUN A LARGE NUMAER OF PROCESSES. THE DIFFICULTY IS THAT THE LOGICAL 
ADDRESS SPACE ~VAILAULE IS INSUFFICIENT FOR THE NUMBER OF PROCESS 
TABLES NEEDED. THE RESULT IS THAT AOS CANNOT REALLY SUPPORT 64 
PROCESSES AS ADVERTISED. ' 

THE MOST IMPORTANT GOAL OF THIS DESIGN IS TO ACHIEVE AN 
IMPLEMENTATION OF AOS THAT WILL FULLY SUPPORT 64 PROCESSES IN A 
WORKING ENVIRONMENT (64 PROCESSES CAN BE SUPPORTED CURRENTLY, BUT 
USUALLY ONLY UNDER SPECIAL CONDITIONS). A HIGHLY DESIRABLE EXTENSION 
OF THIS GOAL IS TO INCREASE THE NUMBER OF PROCESSES THAT CAN ~E 
SUPPORTED TO 128, OR EVEN .POSSIBLY 25h. THERE IS A POTENTIAL TRADE­
OFF HERE WITH PERFORMANCE, BUT IDEALLY T~ICE AS MANY ACTIVE PROCESSES 
WOULD STILL BE ABLE TO RUN, THOUGH PERHAPS WITH ONLY HALF THE RESPONSE 
TIME. 

THE SECOND PRIMARY GOAL OF THIS PROJECT IS RELIEVING THE 
PERFORMANCE BOTTLENECK AOS ENCOUNTERS WHEN LARGE NUMBERS OF PROCESSES 
ARE ACTIVE ON LARGE MEMORY SYSTEMS. THIS PROBLEM IS DUE TO THE FACT 
THAT AOS TRIES TO FIT AS MANY PROCESSES INTO MAIN MEMORY AS POSSIBLE, 
WITH THE RESULT THAT MANY PROCESSES ARE ON THE SCHEDULER'S ELIGIBLE 
QUEUE. THIS GREATLY INCREASES SCHEDULER OVERHEAD AS THE SYSTEM SPENDS 
MUCH OF ITS TIME DECIDING WHAT 10 DO. RESPONSE AND PERFORMANCE SHOlJLO 
GRADUALLy'DEGRADE AS LOAD INCREASES, RATHER THAN DROPPING OFF SUDDENLY 
WHEN A CERTAIN THRESHOLD IS REACHED. 



III. INTERNAL STRUCTURE 

THE r~AJOR I NTF.. RNAL CHANGE TO AOS IS THA T PROC E-SS TABLE S' vVI LL 
NO LONGER BE ALLOCATED IN GS~EM SPACE. INSTEAD, PROCESS TABLES ~ILL 
BE ALLOCATED IN MAPPED MEMORY, HENCE THE NAME VIRTUAL PROCESS TARLE. 

,-':.,.., 

IN ORDER TO BE RUN BY THE SCHEDULER, A PROCESS WILL HAVE TO BE 
BOUND TO A VIRTUAL PROCESSOR. CONCEPTUALLY THE SCHEDULER MERELY CHOOSE~ 
A VIRTUAL PROCESSOR TO BE RUN ON THE PHYSICAL PROCESSOR. PRAGMA­
TICALLY, A VIRTUAL PROCESSOR CAN BE THOUGHT OF AS A RESIDENT PROCESS 
TABLE. THUS VIRTUAL PROCESS TASLES wILL RE BOU~D TO VIRTUAL 
PROCESSORS BY ALLOCATING A RESIDENT PROCESS TABLE TO THE PROCESS. 
BY CONTROLLING THE NU~BER OF VIRTUAL PROCESSORS (RESIDENT P~OCESS 
TABLES) CONTENTIO~ FOR THE PROCESSOR CAN BE REDUCED. 

A POOL OF VIRTUAL PROCESSORS WILL BE ALLOCATED DURING SYSTEM 
INITIALIZATION. THE NUMBER OF VIRTUAL PROCESSORS CAN BE A FUNCTION 
OF MANY VARIABLES, BOTH DYNAMIC AND STATIC, E.G. MEMORY SIZE, NUMBER 
AND TYPE OF PROCESSES ON THE SYSTEM, ETC. NOTE THIS POOL CAN BE 
GROWN AND SHRUNK DYNAMICALLY TO MEET CHANGES IN THE PROCESS ENVJRON­
MEN T • I NIT I ALL Y, A S H1 P L ESC H E tv1 E T HAT 8 A S EST H F. N U ~'1B E R 0 F V I R T U A L 
PROCESSORS ON THE MEMORY SIZE OF THE SYSTEM AND DOES NOT DYNAMICALLY 
ALTER THIS NUMBER WILL BE IMPLEMENTED. THIS IS PRIMARILY FOR EASE 
OF INITIAL IMPLEMETATION, AND BECAUSE OF THE DESIGN PRINCIPLE "KISS"­
KEEP IT SIMPLE, STUPID. ONCE SOME EXPERIENCE ~ITH THE PERFORMANCE 
OF AOS WITH VIRTUAL PROCESS TABLES IS GAINE6, EVALUATION OF THIS 
ALGORITHM AND EXPERIMENTS WITH OTHER METHODS INCLUDING THOSE THAT 
DYNAMICALLY VARY THE NUMBER OF VIRTUAL PROCESSORS SHOULD BE DONE. 

THE SCHEDULER WILL DEAL ONLY WITH VIRTUAL PROCESSORS, I.E. 
PROCESS TABLES THAT HAVE BEEN BOUND TO RESIDENT PROCESS TABLES. 
ALL OTHER PROCESS QUEUES, HOWEVER, WILL BE QUEUES OF VIRTUAL PROCESS 
TABLES. A NEW QUEUE, THE VIRTUAL ELIGIBLE QUEUE (VELQUE) WILL 
BE CREATED. IT WILL CONSIST OF THOSE PROCESSES THAT HAVE BEEN 
ALLOCATED MAIN MEMORY (I.E. ARE "ELIGIBLE" BY THE CURRENT ADS 
DEFINITION) BUT HAVE NOT gEEN BOUND TO A VIRTUAL PROCESSOR. THE 
VIRTUAL ELIGIBLE QUEUE WILL ACT- AS THE ELIGIBLE QUEUE DOES NOW 
WITH RESPECT TO SWAPPING OPERATIONS; THAT IS THE CORE MANAGER 
WILL SELECT PROCESSES FROM IT TO BE SWAPPED OUT, AND WILL PUT 
PROCESSES ON VELQUE FROM THE I~ELIGI8LE QUEUES WHEN THEY HAVE 
BEEN SI~APPED IN. 



MOVEMENT FROM THE VIRTUAL ELIGIBLE QUEUE TO THE ELIGIBLE 
QUEUE WILL HE CONTROLLED BY THE SCHEDULE~. ESSENTIALLY, WHEN 
THE SCHEDULER PIITS A PROCESS ON VELQUE, IT MEANS AOS HAS THE 
MEMORY RESOURCE TO RUN THE PROCESS HUT NOT THE PROCESSOR RESOURCE. 
THERE ARE MANY INSTANCES CURRENTY WHEN A PROCESS IS O~ THE ELIGldLE 
QUEUE AND THUS BEING LOOKED AT BY THE SCHEDULER, BUT CANNOT BE PUN. 
ALL SUCH INSTANCES ARE CASES WHERE THE PROCESS COULD EASILY 8E PUT 
ON THE VIRTUAL ELIGIBLE YUEUE. NOTE HOWEVER, THAT FOR EFFICIENCY 
REASONS ~E WILL NEVER PUT A PROCESS ON VELQUE UNLESS THERE IS A 
PROCESS ON VELQUE THAT CA~ BE MOVED TO ELQUE. THIS SIMPLY 
MEANS THAT IF THERE ARE FEWER ACTIVE PROCESSES THAN VIRTUAL 
PROCESSORS, THOSE PROCESSES WILL REMAIN ON ELQUE EVEN IF THEY 
COULD BE MADE VIRTUAL. 

PROCESSES WILL PE MOVED BETWEEN VELQUE AND ELQUE AT 
THE END OF A FULL TIME SLICE. IN DECIDI~G WHICH PROCESS TO REMOVE 
FROM ELQUE, THE DECIDING FACTOR WILL BE THE AMOUNT OF CPU TIME 
THE PROCESS HAS ACCUMULATED SINCE BEING PLACED ON ELQUE. TO 
ACCOMPLISh THIS A COUNT OF THE NU~BER OF SUR-SLICES USED WILL BE 
KEPT IN THE PROCESS TABLE, AND ZEROED EACH TIME A PROCESS IS BOUND 
TO A VIRTUAL PROCESSOR. THIS METHOD ENSURES THAT EACH PROCESS 
THAT WANTS TO RUN WILL GET A TURN. IF PRIORITY WERE USED, THE 
ALGORITHM WOULD HAVE TO BE VERY CAREFULfHAT THE SAME PROCESSES 
WERE NOT REPEATEDLY PUT ON ELQUE AND THEN TAKEN OFF AGAIN 
WITHOUT ACCUMULATING ANY EXECUTION TIME. 

THE MAJOR IMPLICATIONS OF THESE CHANGES ARE THAT CODE 
PATHS THAT REFERENCE PROCESSES BY USING THE PROCESS TABLE ADDREgS 
MUST BE CHANGED, BECAUSE THE PROCESS TABLE ADDRESS wILL NO LONGER 
REM~IN CONSTANT SINCE THE PROCESS CAN BE BOUND TO DIfFERENT VIRTUAL 
PROCESSORS AT DIFFERENT TIMES. INSTEAD, ALL REFERENCES TO PROCESSES 
(SUCH AS THE POINTER TO THE FATHER PROCESS) MUST BE CHANGED TO BE 
DONE USING TliE PROCESS IDENTIFIER (PID). ALL QUEUES OF PROCESSES 
SUCH AS THE DEALY CHAIN, THE HISTOGRAM CHAIN, ETC. AS WELL AS THE 
VARIOUS SCHEDULER QUEUES MUST BE MADE VIRTUAL (~ITH lHE EXCEPTION 
OF COURSE, OF ELQUE). THE FOLLO~lNG SECTIONS DETAIL THE CHANGES 
NECESSARY. 

ALL NUMBERS USED IN THE-REMAINDER OF THIS SPECIFICATION ARE 
OCTAL, UNLESS FOLLOWED 8Y A DECIMAL POINT WHICH INDICATES THE NUMBER 
IS DECIMAL. 



NEW DATA BASES 

1. VIRTUAL PROCESS fABLE STRUCTURE 

VPTT8 - THE VIRTUAL PROCESS TABLE lAblE 

VPTTB IS A DATA BASE DEFINED IN STABLE THAT 
RECORDS T~E ~APPED ~EMORY USED TO HOLD THE VIRTUAL PROCESS 
TABLES. IT WILL CONTAIN ONE ENTRY FOR EACH PHYSICAL PAGE 
OF MEMORY ALLOCATED TO HOLD VIRTUAL PROCESS TABLES. NOTE 
THAT SINCE THE RESIDENT PORTION OF THE PROCESS TABLE IS 
lESS THI\N 6 1!. WORDS (100 OCTAL), 16. VIRTUAL PROCESS TABLES 
WILL FIT IN A 1 K PAG~ OF MEMORY (64. WORDS PER PROCESS 
TABLE * 16. PROCESS T~HLES = 1024. WORDS). SINCE AOS lIMITS 
THE NUMBER OF PIDS TO 256. (RANGING FROM 0 TO 255.), THE 
MAXIMUM lENGTH OF VPPTB IS 16. WORDS (ASSUMING WE CHOOSE 
TO IMPLEMENT 256. PROCESSES). 

THUS THE STRUCTURE OF VPPTB AND THE VIRTUAL 
PROCESS TABLES IS AS FOllO~S: 

VPTTB(I) 

VPTTB(O) 

(1) 

(2) 

(3) 

<17 ) 

NOTE: 

= PHYSICAL PAGE OF MEMORY AllOCA1ED TO HOLD THE 
PROCESS TABLES FOR PROCESSES w'YITH PIDS IN RANGE 
16. * I <= PID < 16. * (I + 1 ) 

VIRTUAL PROCESS PHYSICAL PHYSICAL 
TABLE TABLE PAGE 173 PAGE 253 
------- --------- ----------
I 173 I 0 I PID 0 I 0 I PID 20 I 
l-----I I PTBL I I PTBl I 
I 253 I 1-------1 1--------1 
1-----1 100 I PID 1 I 100 I PID 21 I 
I 0 I I PTBL I I PTSL I 
1-----1 1-------1 1--------1 
I 0 I 200 I I 200 I I 
1-----1 

1-----1 1-------1 1--------1 
I 0 1 1700 1 t->ID 171 1700 I PID 37 I 
1 ____ 1 I PTBl I I PTBl I 

1 _____ 1 1 ______ 1 

lET N = INTEGER UUOTIENT OF PID DIVIDED BY 16. 
lET M = REMAINDER, 
I.E. PID = 16. * N + M 
THEN: 

VPTTB (N) CONTAINS PHYSICAL MEMORY PAGE 
HOLDING VIRTUAL PROCE~S TAHlE 
FOR THE PROCESS 

100 * PID = BEGINNING OfFSET OF THE. PROCESS 
TAULE ~ITHIN THAT PAGF 



PAGES WILL BE ALLOCATED TO HOLD VIRTUAL PROCESS TABLES 
ONLY AS NEEDED. PROC2 CURRENTLY EXPANDS PIOTR AND PIDBT 
WHEN NECESSARY; THE SAME CODE CAN ALLOCATE ANOTHER PAGE TO 
VIRTUAL PROCESS TABLES AND FILL IN VPTTB ACCURDINGLY. SINCE 
INITIALLY PIDLN = 16., WHICH IS USED TO DfTfRMINE T~E SIZE 
OF PIDHT AND PIDTH, ONE PAGE WILL 8E ALLOCAT~D AND ONE 
ENTRY IN VPTTB FILLED IN. THIS ~ILL Ht OONE BY SINIT. 
NOTE THIS M~ANS VPTTB (I) = 0 IF 16. * I > VALUE OF PIDLN 

CHANGES TO PIDTB 

PIDTB IS THE PROCESS-IDENTIFIER-TO-PROCESS-TABLE-ADDRESS 
CONVERSION TABLE. CURRENTLY, GIVEN A PIO: 

PIDTB (PID) = 0 IF THERE IS NO CURRENTLY EXISTING 
PROCESS ~ITH THAT PROCESS IDENTIFIER 

OTHERWISE, 

PIDTB (PID) = ADDRESS OF PROCESS TABLE OF THAT PROCESS 

WITH VIRTUAL PROCfSS TABLES, THIS MUST BE MODIFIED, SINCE ANY 
PROCESS NOT BOUND TO A VIRTUAL PROCESSOR ~ILL NOT HAVE A RESIDENT 
PROCESS TABLE ADDRESS. HENCE PIDTS WILL BE RE-DEFINED AS 
FOLLOWS: 

PlOTS (PID) = 0 IF NO PROCESS EXISTS WITH THAT PID 

PIDTB (PID) = 100000 IF THE PROCESS ~ITH THAT PID EXISTS 
BUT IS ~OT BOUND TO A VIRTUAL PROCESSOR 
(I.E. HAS A VIRTUAL PROCESS TABLE ONLY) 

PIDTB (PIO) = VIRTUAL PROCESSOR ADDRESS IF THAT PID EXISTS 
AND HAS BEEN BOUND TO A VIRTUAL 
PROCESSOR (I.E. HAS ~EEN ALLOCATED A 
RESIDENT PROCESS TABLE). 

THUS, IF PIDTB (PID) = 100000, THE PROCESS TABLE CAN BE ACCESSED 
BY USING VPTTB AS DESCRIBED ABOVE TO FINO THE CORRECT PHYSICAL PAGE 
AND MAPPING IT. 



THE VIRTUAL PROCESSOR POOL 

RATHER THAN MAKE A CALL TO ALLOCATE ME~ORY FOR A VIPTIIAL 
PROCESSOR EACH TIME THE SCHfDULtR WANTS rn 5INO A P~OCESS TU A 
VIRTUAL PROCESSOR, A POOL OF PRE-ALLOCATEO VIRTUAL PROCESSORS 
WILL HE MAINTA~NED. THEN ALLOCATING A VIRTUAL PROCESSOq SIMPLY 
BECOMES PICKING A FREE ONE FROM THIS POOL. SIN1T WILL CALL 
GSMEM DURING I~ITIALIZATION AND SET UP A CHAIN OF VIRTUAL 
PROCESSORS (I.E. OF RESIDENT PROCESS TABLES). 

THREE NEW ENTRIES WILL BE DEFINEO IN STABLE TO IMPLEMENT 
THE VIRTUAL PROCESSOR POOL: 

VPCNT -- VIRTUAL PROCESSOR COUNT 

THIS IS THE NUMBER OF VIRTUAL PROCESSORS IN THE SYSTEM. 
(BOTH FREE AND IN USE). NOTE THIS IS A POTENTIALLY 
CRITICAL TUNING PARAMETER. THE INITIAL IMPLEMENTATIO~ 
WILL MAKE THE VALUE OF VPCNT A SIMPLE LINEAR FUNCTION 
OF MEMORY SIZE. CLEARY PERFORMANCE ME~SURE~ENT AND 
EVAULATION IS NECESSARY ON THIS VALUE. THIS PARAMETER 
COULD EASILY BE DYNA~ICALLY ALTERED BY THE SYSTEM BASED 
ON LOAD CHARACTERISTICS OR OTHER ENVIRONMENTAL CONDITIONS. 

VPFCN -- VIRTUAL PROCESSCR FREE COUNT 

THIS IS THE NUMBER OF FREE (UNROlJNDl VIRTUAL PROCESSORS, 
I.E. A COUNT OF THE NUMBER OF ENTRIES ON VPCHN. STRICTLY 
SPEAKING, IT IS NOT NECESSARY, BUT THIS NUMBER MAY 8E USEFUL 
AS INPUT TO POLICY ALGORITHMS, AND CERTAINLY WILL BE USEFUL 
FOR PERFORMANCE MONITORING. 

VPCHN -- THE VIRTUAL PROCESSOR CHAIN 

THIS IS A POINTER TO THE FIRST VIRTUAL PROCESSOR IN THE 
CHAIN OF FREE VIRTUAL PROCESSORS. THIS CHAIN IS A SINGLY 
LINKED LIST, WITH OFFSET PLNK IN EACH POINTING TO THE 
NEXT VIRTUAL PROCESSOR. A NULL POINTER (-1) IN VPCHN 
DENOTES THE CHAIN IS EMPTY, AND IS ALSO USED TO TERMINATE 
THE CHAIN. 

NOTE THAT AS A CONSISTENCY CHECK, VPCHN = -1 IF AND ONLY IF VPFCN = O. 



VELQUE - THE VIRTUAL ELIGIBLE QUEUE 

VELQUE WILL BE A LOCATION DEFINED IN STABLE CONTAINING 
THE PID UF THE FIRST PROCESS ON THE VIRTUAL ELIGIBLE QUEUE. 
ALL PROCESSES ON VEL QUE ARE "ELIGIRLE" AS TRADITIONALLY 
DEFINED ey AOS; THAT IS THEIR PROCESS IMAGES ARE CORE 
RESIDENT. (MORE SI~PLY PUT, BIT PFELG = 1). THEY ARE 
ALL CANDIDATES TO BE ROUND TO A VIRTUAL PROCESSOR AND 
PLACED ON ELQUE, BUT CONVERSELY THEY ARE ALSO CANDIDATES 
FOR SWAPPING (UNLESS THEIR PROCESS TYPE IS RESIDENT - THIS 
DESIGN DOES ALLOW RESIDENT TYPE PROCESSES TO BE UNBOUND 
FROM VIRTUAL PROCESSORS). 

AS IS ELQUE, VEL QUE WILL BE PPIO~ITIZED BY PNQF. 
LIKE THE OTHER SCHEDULER PROCESS QUEUES, VELQUE WILL 
BE DOUBLY LINKED, USING OFFSETS PLNK AND PBLNK, WHICH 
WILL CONTAIN THE PID OF THE NEXT AND THE PREVIOIJS PROCESSES 
ON THE QUEUE, RESPECTIVELY. THE FORWARD LINK WILL TERMINATE 
WITH -1, THE BACK LINK WITH 160 + ADDRESS OF VELQUE. 

THUS IMPLEMENTING THE VIRTUAL ELIGIBLE QUEUE WILL 
REQUIRE TWO ENTRIES IN STABLE: 

VELQUE - PID OF FIRST PROCESS ON VIRTUAL 
ELIGIBLE QUEUE (-1 If QUEUE EMPTY) 

VELCN - VIRTUAL ELIGIBLE QUEUE COUNT 
CONTAINS THE NUMBER OF PROCESSES ON 
VELQUE. THIS IS MAINTAINED PRIMARILY 
FOR PER FOR MAN C E 1"10 NIT 0 R I r~ G I THO II G HIT 
COULD BE USED AS A MEASURE OF SYSTEM LOAD. 



SWPVP - THE SWAPPING VIRTUAL PROCESSOR 

SWPVP IS A VIRJUAL PROCESSOR THAT THE CORE MANAGER 
CAN USE TO RIN(j THE VIRTUI\L PROCESS TAeLE OF A PIiOCESS f-lE .. TNG 
SWAPPED IN OR OUT. ONE IMPLICATION OF VIRTUAL PROCESS TABLES 
IS THAT ASSIGNING A RESIDFNT PROCESS TABLE TO A PROCESS IS 
INDEPEMDE~T OF ALLOCATING/OEALLOCATING ~EMORY TO THE PROCESS 
AND S~APPI~G IT IN/OUT. THIS MEANS THE CORE ~A~AGER MUST 
DEAL WITH VIRTUAL PROCESS TAHLES. A DIFFICULTY ARISES FROM 
THE MANNER IN ~HICH SWAP liD IS PERFORMED THAT MAKES IT 
NECESSARY TO HAVE A RESIDENT PROCESS TAGLE FUR A PROCESS 
B E HI G S !,'I A P P ED. THE F 0 L L 0 :'11 1IJ G E X P L .Al'l!~ T I 0 I"J S H () lJ L D r-'1 A t< E T HIS 
CLEAR. 

FOR EFFICIENCY REAsnNS, S~AP JIO IS DONE USING THE 
SYSTEM PRIMITIVE NQBHR -- E~QUEUE buFFEq HEADER. THIS 
ALLOWS THE ENTIRE PROCESS IMAGE TO BE READ/~RITIEN IN A SINGLE 
DISK REQUEST. HOh[VER, ONE OF THE OFFSETS IN THE BUFFER HEADER 
THAT IS ENQUEUEI), ROMAP, MUST CONTAIN EITHER THl PHYSICAL PAGE 
NUMBER THE 1/0 IS TO, OR THE PROCESS TABLE ADDRESS OF THE 
PROCESS THE REQUEST IS FOR. IN THE CASE OF SHAPS, SQMAP MUST 
BE A Pf<()CESS TMlLE ADDRESS, SO HHT THE Of,TA CH(J,N~~EL !vIAPPING 
CODE (S~AMP) CAN ACCESS THE PROCESS MAP AND PFRFORM THE READI 
\"/ R I T E TO I FRO M THE COR R E C T rv\ f f"i 0 R Y L 0 ClI T I 0 i;J S • B Q;'0 APT S tW T A 
PR08LEM FUR OTHER TYPES OF lID, BECAUSE IN ALL CASES EXCEPT 
SWAP liD THE PROCESS WILL HAVE TO BE ROUND TO A VIRrUAL 
PROCESSOR, AND THUS A PROCESS TABLE ADDRESS CAN BE USED. 

S~PVP WILL THUS BE A DUMMY PROCESS TARLE THAT CAN 
BE USED TO FULFILL THE REQUIREMf~TS OF RQ~AP. lhE CORE 
MAN AGE R vIJI L L B PJD THE S '/J AY P II'~ G P rw C E SST 0 S v' P V F B E FOR E 
CALLING SWAPl DR SWAPO TO S~AP THE PROCESS, AND WILL 
UNBIND THE PROCESS AFTER THE SWAP lS COMPLETE. S~PVP IS 
DEFINED IN STKS, AS IS THE CORE MANAGER STACK CMSTK. 



CHANGES TO EXISTING QUEUES 
------- -- -------- ------

THE DESCRIPTION OF VELQUE NOTED THAT THE VIRTUAL 
ELIGIBLE QUEUE ~ILL USE PIDS AS FORWARD AND BACKWARD LINKS. 
ALL OTHER PROCESS TABLE QUEUES IN AOS WITH THE EXCEPTION 
OF THE ELIGIBLE QUEUE (WHICH REMAINS UNCriANGED) MUST BE 
CHANGED IN A SIMILAR MANNER. PROCESS TABLE ADDRESSES CANNOT 
BE USED SINCE THEY WILL CHANGE EACH TIME THE PROCESS IS BOUND 
TO A DIFFERENT VIRTUAL PROCESSOR. THE QUEUES AFFECTED, AND 
A SUMMARY OF THE IMPLICATIONS OF THE CHANGE, ARE LISTED 
BELOW. 

IESWP - THE INELIGIBLE SWAPPED QUEUE 

QUEUE OF VIRTUAL PROCESS TABLES OF SWAPPED OUT 
PROCESSES. NOTE 8LOCKED, SWAPPED PROCESSES WILL 
BE ON BLKQ, NOT IESWP. 

IERES - THE INELIGIBLE RESIDENT QUEUE 

THIS QUEUE LINKS THE VIRTUAL PROCESS TABLES OF 
ANY RESIDENT OR PRE-EMPTIBLE TYPE PROCESSES THAT 
HAVE NUT BEEN ALLOCATED MEMORY. RESIDENT PROCESSES 
CAN ONLY BE ON THIS QUEUE WHEN BEING CREATED, OR IF 
THEY HAVE JUST HAD THEIR TYPE CHANGED TO RESIDENT. 
PRE-EMPTIBLE PROCESSES THAT ARE BLOCKED WILL BE 
ON RLKQ, NOT IERES. 

BLKQ - THE BLOCKED QUEUE 

ALL PROCESSES THAT HAVE BEEN BLOCKED WILL BE ON THIS 
QUEUE. NOTE THIS WILL AE A QUEUE OF VIRTUAL PROCESS 
TABLES, WHICH IMPLIES THE ACT OF BLOCKING A PROCESS 
SHOULD UNBIND THE PROCESS FROM ITS VIRTUAL PROCESSOR 
IF IT IS BOUND TO ONE. IT MAY NOT ALWAYS BE POSSIBLE 
TO UNBIND THE PROCESS (E.G. IF A SYSTEM CALL IS IN PRO­
GRESS), SO THE SCHEDULER MUST BE CHANGED TO TRY AND 
UNBIND PROCESSES IT FINDS PN ELQUE THAT ARE BLOCKED, 
AND MOVE THEM TO BLKQ. AS NOW, PROCESSES ON BLKQ 
MAY STILL HAVE MEMORY ALLOCATED TO THEM. 
(NOTE BLEND, WHICH INDICATES THE LAST PROCESS ON BLKQ, 
MUST ALSO BE CHANGED TO A PID RATHER THAN A PROCESS TABLE 
ADDRESS.) 

DCHN - THE DELAY CHAIN 

ALL PROCESSES THAT HAVE OUTSTANDING ?DELAY CALLS ARE 
LINKED ON THIS CHAIN. NOTE THE LINKS WILL STILL BE PIDS, 
EVEN THOUGH SOME PROCESSES ON DCHN WILL BE BOUND TO VIRTUAL 
PROC ESSOR SAND 0 TH£f<S i"I I LL NOT. A SE PAH A TE DOC UME NT DET A I L S 
THE DESIGN AND IMPLEMENTATION OF THE DELAY FUNCTION. 



HISLS - HISTOGRAM QUEUE 

HISLS IS A QUEUE OF PROCESSES ~ITH ACTIVE HISTOGRAM 
REQUESTS. UNLIKE THE SCHEDULER QUEUES MENTIONED SO FAR, 
WHICH ARE DOU8LY LINKED VIA PLNK AND PBL~K, THIS 
QUEUE IS SINGLY LIN~ED USING OFFSET PHLNK IN THE 
PROCESS TABLE. 

CMQWD - CORE MANAGER'S REQUEST QUEUE 

CMQWD IS A CONTROL BLOCK OFFSET THAT ONLY HAS MEANING 
FOR THE CORE MANAGER CONTROL BLOCK, CMTSK. IT IS 
THE HEGINNING OF THE CHAIN OF PROCESSES THAT ARE 
ENQUEUED TO THE CORE MANAGER FOR SWAPPING, EITHER TO 
BE SWAPPED IN OR SWAPPEO OUT. THUS THIS OFFSET WILL 
NOW CONTAIN A PID RATHER THAN A pqOCESS TABLE ADDRESS. 
NOTE THAT THIS QUEUE IS LINKED ThROUGH OFFSET PCMLK IN 
THE PROCESS TABLE AND IS A SINGLY LINKED LIST. 



PROCESS TABLE CHANGES 

THE VIRTUAL PROCESS TABLE DESIGN REQUIRES THE MEANING 
OF THREE nFFSfTS IN THE PROCESS TABLE BE CHANGED, THE ADDITIO~ 

OF TWO NEW STATUS BITS, AND THE ADDITION OF A NEW OFfSET. 

1. PDAD, PSON, AND PSONL 

THESE THREE OFFSETS LINK PROCESS TABLES ACCORDING TO THE 
PROCESS HIERARCHY - PO AD LINKS A PROCESS TO ITS FATHER 
PROCESS, PSONP TO ONE OF ITS SONS, THE REST OF THE SO~S 
ARE LINKED TO THE SON POINTED TO BY PSONP THROUGH PSONL. 
THESE THREE CHAINS WILL BE MODIFIED SO THAT PIDS WILL 
BE USED AS LINKS RATHER THAN PROCESS TAPLE ADDRESSES. 

2 •. PFI'·!VT 

THIS NEW STATUS BIT WILL BE DEFINED IN FLAG~ORD PFLG~, 
A I~ D MEA N SliD 0 NOT iVj A K E T HIS PRO C E S S V I ~~ T U A L II • T H U S 0 I~ L Y 
PROCESSES BOUND TO VIRTUAL PROCESSORS WILL H~VE THIS BIT 
SET. IF SET, THE PROCESS CA~ NOT BE U~BOUND UNTIL THE 
BIT IS CLEARED. THIS IS NECESSARY, FOR EXAMPLE, SO. THAT 
A PROCESS WITH A SYSTEM CALL IN PROGRESS DOES NUT GET 
UNBOUND, AS THE PROCESS TABLE ADDRESS IN THE CO~TROL BLOCK 
PROCESSING THE CALL (OFFSET (PTAS) ~OULD NO LONGER BE 
VALID. (NOTE THIS PARTICULAR CASE COULD BE HANDLED BY 
CHECKING PSQCT, THE PROCESS TABLE OFFSET wITH THE NU~BER 

OF 0 1I T S TAN D HI G S Y S T Hi CAL L S, BUT I TIS BET T E R TO C (l !'oJ SOL 1 -
DATE THE SPECIAL CHECKS IhiTO ONE BIT). I'lOTE PFN'VT MUST r~E 
SET WHENEVER PSQCT IS INCREMENTED, AND MUST BE CLEARED 
WHENEVER PSQCT IS DECREMEN1ED TO ZERO. ThIS AFFECTS SCPRe 
AND THE VARIOUS I/O POST PROCESSORS. 

CONDITIONS UNDER WHICH PFNVT IS SET: 

- A SYSTEM CALL IS BEING PROCESSED 

- THE PROCESS IS THE PMGR (THIS IS FOR EFFICIENCY) 

3. PFAVP 

THIS NEW STATUS BIT IS ALSO DEFINED IN FLAG WORD PFLGq, 
AND IF SET INDICATES THE PROCESS IS BOUND TO A VIRTUAL 
PROCESSOR. THIS IS MOSTLY FOR IMPLEMENTATION EASE, AS 
THERE ARE CASES WHEN IT IS NECESSARY TO REMOVE A PROCESS 
,FROM A QUEUE, AND THE STATE OF THIS BIT DETERr~IINES WHETHER 
THE PROCESS IS ON THE ELIGIt3LE QUEUE OR ONE OF THE VIRTUI\L 
QUEUES. THUS PFBVP IS SET IF AND ONLY IF THE PROCESS 
IS BOUND TO 1\ VIRTUAL PROCESSOR AND ON THE ELIGIBLE QUEUE. 



4. PSSEL 

THIS NEW OFFSET CONTAINS THE NUMBER OF SUb-SLICES THE 
PROCESS HAS USED SINCE IT WAS LAST pur ON THE ELIGIBLE 
QUEUE, I.E. 80UND TO A VIRTUAL PROCESSOR. THIS IS ~SED 
IN DETERMINING WHEN A PROCESS SHOULD ~E UNBOUND. PSSEL 
IS ZEROED EACH TIME THE PRCICESS IS aOUND, AND INCREMENTED 
EACH TIME A SUB-SLICE EXPIRES. 



OTHER DATA BASE CHANGES 

THE QUEUES PREVIOUSLY DESCRIBED 4RE NOT THE ONLY DATA BASES 
THAT PREVIOUSLY USED PROCESS TABLES A~DRESSES. TliIS SECTION 
LISTS OTHER INTERNAL ~ATA BASES THAT MUST BE ~ODIFIED ~Y REPLACING 
THE USAGE OF PROCESS TABLE ADDRESSES AS A MEA~S UF SPECIFYING 
A PROCESS wITH THE PID. EXCEPT FOR CHANNEL CONTROL BLOCKS 
(CCB'S), THE IMPACT OF THESE CHANGES IS SLIGHT. 

INFID - INFOS PROCESS IDENTIFIER 

THIS STABLE LOCATION CONTAINS THE PROCESS TABLE ADDRESS 
OF THE INFOS PROCESS, OR -1 IF THERE IS NONE DEFINED. 
THIS MUST BE CHANGED TO BE A PID. 

MODULES AFFECTED: STABLE, SCMOD, CLNUP, SOVll 

USER DEVICE TABLE 

THIS IS A TABLE DEFINED FOR EACH USER DEVICE THAT HAS 
BEEN DEFINED VIA AN ?IDEF CALL. OFFSET UIPTB IS 
DEFINED AS THE PROCESS TABLE ADDRESS OF THE PROCESS 
MAKING THE ?IDEF CALL. THIS MllST BE CHANGED TO A 
PID. (THE ALTERN~TIVE IS TO KEEP IT AS A PROCESS 
TABLE ADDRESS, BUT FORCE PROCESSES DOING ?IDEF'S TO 
ALWAYS BE BOUND TO A VIRTUAL PROCESSUR. THERE IS NO 
ADVANTAGE TO THIS, EVEN THOUGH THE ?IDEFING PROCESS 
MUST BE A RESIDENT TYPE PROCESS). 

MODULES AFFECTED: SSOV2, INTS 

CHANNEL CONTROL BLOCKS 

THE CHANNEL CONTROL BLOCK, OR CC6, ALLOCATED EACH 
TIME A USER PROCESS OPENS A CHAN~EL, CONTAINS THE PROCESS 
TABLE ADDRESS OF THE USER PROCESS IN OFFSET CCPTA. 
THIS MUST BE CHANGED TO BE A PID. THE IMPLICATIONS 
OF THIS CHANGE ARE PERVASIVE, AS THIS OFFEST IS 
REFERENCED IN MANY PLACES AS INDICATED AELOW. IF THIS 
CHANGES CANNOT BE MADE EASILY AND EFFICIENTLY IN ALL 
THESE PLACES, IT MAY BE NECESSARY TO RETAIN CBPTA AS 
A PROCESS TABLE ADDRESS. THIS ~OULD FORCE THE UPDATING 
OF THIS OFFSET IN EVERY OPENED CCB EVER~TIME THE PROCESS 
WAS BOUND TO A VIRTUAL PROCESSOR, A RATtiER EXPE~SIVE TASK. 
MORE INVESTIGATION IS NEEDED TO INSURE PIDS WILL SUFFICE. 

MODULES AFFECTED: BOOT CLOSE DE DIRST 
DSKIU IOOV IREC ISEN2 
LPHIO MCAIO MTAIO OPEN 
SGSUB SRDB SSOV2 SSOV6 
SSOV7 SaV10 SOV11 SYOVl 
SYOV2 UNIT 



SYSTEM PRIMITIVES 

HAVING DEFINED THE NEW DATA BASES AND THE MODIFICATIONS 
TO f X 1ST It J G D A TAB A S E S , I TIS C LEA R T HAT S 0 ~vl E SO tv, E ~I E W 1:3 A S ELF. V f L 
ROUTINES MUST ~E DEFINED TO ACT UN THESE DATA BASES. ALREADY 
E X 1ST I N GPO LI TIN E S r", A Y 1\1 E EDT 0 I:) E. tvi 0 D IF lED U R DEL t T E i) • E A C H U F 
THESE CATEGORIES IS LISTED BELOW. FOR THE ~Ew PRIMITIVES, A 
FULL DESCRIPTION IS GIVEN USING THE OOCU~ENTATION TEMPLATE 
CURRENTLY EMPLOYE~ TO DOCUMENT SYSTEM ROUTINES. FOR PRIMITIVES 
BEING MODIFIED, O~LY THE CHANGES ARE GIVEN AS THESE ROUTINES ARE 
ALREADY DOCUMENTED. 

NEW PRIMTIVE ROUTINES 

GPTBL - GET PROCESS TABLE 
BVIRP - BIND VIRTUAL PROCESSOR 
UVIRP - UNBIND VIRTUAL PROCESSOR 
MKEL - SELECT A PROCESS TO BE PUT ON VELQUE 
MKINEL- SECECT A PROCESS FOR REMOVAL FROM VELQUE 
VPENQ - VIRTUAL PROCESS ENQUEUE ROUTINE 
VPDEQ - VIRTUAL PROCESS DEQUEUE ROUTINE 
BLNCE - BALANCE ROUTINE 

MODIFIED PRIMITIVE ROUTINES 

FITER 
CMENQ 
CTBLK 
IELSC 
BSCAN 
RUBLK 
DQBLQ 
PRPR 
TSPRC 
TSUP 
PRBAG 

- ENQUEUE TO AN INELIGIBLE QUEUE 
- ENQUEUE TO THE CORE MANAGER'S QUEUE 
- BLOCK A PROCESS 
- SCAN INELIGIBLE QUEUE 
- SCAN BLOCKED QUEUE 
- UNBLOCK AN ELIGIBLE PROCESS 
- DEQUEUE FqOM BLKQ 
- SELECT A PROCESS FOR PREEMPTION 

PROCESS E~D OF TIME SLICE 
- PROCESS END OF SUR-SLICE 
- MARK A PROCESS FOR PREEMPTIO~ 

PRIMITIVES NO LONGER NEEDED 

HPENQ - ENQUEUE TO HEAD OF PRIORITY GROUP 



;*************************************************************** 
GPTBL 

-************************************************************* 

;FUNCTIONAL DESCRIPTION: GET PROCESS TABLE 
; 

· , 
GPTBL IS THE PRIMARY ROlJTINE FOR ACCESSING A PROCESS TA8LE. 
GIVEN A PID, IT RETUR~JS AN ADDRESS TH1\T [IijAY bE USED TO 
REFERENCE THE CORRESPONDING PROCESS TASLE. 

;ACO IN: 
;ACI IN: 
;AC2 IN: 
;AC3 IN: 

PID OF ·PROCESS WHOSE PROCESS TA8LE DESIRED 
NOT USED 

" 
tI 

;CALLING CONVENTIONS: JSR@ .GPTBL 
<RETURN> · , 

iASSUMPTIONS: NONE 

iCAUTIONS: MAY CHANGE CONTENTS OF 62000 MAP SLOT 

;ERROR RETURN CONDITIONS: NONE, NO ERROR RETURN 
PANICS IF PID IS INVALID 

iACO 
iAC1 
· 2 , 
· , 
;AC3 

OUT: 
OUT: 
OUT: 

OUT: 

UNCHANGED 
" 

ADDRESS OF PROCESS TABLE (EITHER A 62000 MAPPED 
ADDRESS OR A RESIDENT PROCESS TABLE ADDRESS) 
FRAME POItHER 

iGLOBAL DATA BASES ACCESSED: 
i PJDTH PID TO PROCESS TABLE CONVERSION TABLE 
i PIDLN MAXIMUM LEGAL PID VALUE 
; *CUR62 CURRENT CONTENTS OF b2000 MAP SLOT 
; VPTTB VIRTUAL PROCESS TABLE TABLE 
i INTLV INTERRUPT LEVEL INDICATOR 

CC - CURRENT CONTROL BLOCK 
*CONTROL BLOCK: OFFSET CWN62 - CONTENTS OF 62000 SLOT 

;ANY DATA CHANGED: 
; ITEMS MARKED WITH A * MAY BE CHANGED 

;ROUTINES CALLED: 
; .PNIC .BLD 

;FILENArvlE: 1'-1APER. SR 

iMISCELLANEOUS: 

· , 
· , · , · , 
· , · , 

GPTBL OPERATES 
IF N > 

AS FOLLOWS, WHERE N = PID PASSED IN ACO. 
PIDLN OR PIDTB (N) = 0 

THEN PANIC 
IF BO OF PIDT8(N) = 0, 

THEN RETURN PlOTS (N) 
ELSE RETURN 62000tl00*(N MOD 16.) 

NOTE IN THE LAST CASE, THE PROCESS TAHLI:. IS Vlf~TUAL AND 
1'-11 J S T B E ~·1 A P P E 0 I NT 0 THE 6 2 0 0 0 S LOT, UP D A TIN G C U r~ 6 2 • 
THE PAGE TO MAP IS DETERMINED H) LOOKING AT THE 
A P PRO P R Itl TEE:. N TRY I N V P T T H, rJ AM ELY V P 1 T l\ (fU 1 £., • ) • 
1 r- n-u: r" 1 I T c: t.1 n T ~ r;> n ",1 T Ilf 1 i,! T F f,/ I~ llf-' 1 \1'" CI K I [). f\ 1\1 i1 A 



; BLOCK MUST 8E UPDATED SO THE PROPER CONTEXT IS RESTORED 
; WHENEVER THE CONTROL BLOCK RUNS. 

; ~CUMENTED BY: ANDY HUBER 

;DOCUMENTATION DATE: FEBRUARY 4,1978 



· ••• poc START , . . . -
.••••••• ******************************************************** 
, BVIRP 
; ••••• ********************************************************** 

;FtJNCTIONAL DESCRIPTION: BIND VIRTUAL PROCESSOR 

GIVEN A PID AND A VIRTUAL PROCESSOR, RIND THE PROCESS 
INDICATED 8Y THE PID TO THE VIRTUAL PROCESSOR 

JACO IN: 
;I\C1 IN: 
; A C 2 I I~: 
iAC3 IN: 

PID 
NOT USED 
VIRTUAL PROCESSOR ADDRESS 
NOT USED 

iCALLING CONVENTIONS: JSR BVIRP 
<RETURN> . , 

;ASSU"1PTIONS: PID IS VALID 

iCAUTIONS: USES 64000 AND 66000 SLOTS 
i DISABLES, THEN RE-ENABLES INTERRUPTS 

iERROR RETURN CONDITIONS: NONE 

iACO OUT: UNCHANGED 
; AC 1 OUT: " 
i .q: 2 OUT: " 

,3 OUT: FRAfv1E POINTER 

;GLOBAL DATA BASES ACCESSED: 
i PROCESS TABLE OFFSETS: 
i *PFLG4 - FLAG WORD 4, BIT *PFBVP 

*PSSEL - # OF SUB-SLICES RUN SINCE ON ELQUE 
; PROCESS TABLE EXTENDER OFFSETS: 
i *PRES - ADDR. OF RESIOE~T PART OF PROCESS TABLE 
i *PIDTB - PID TO PROCESS TABLE CONVERSION TABLE 
i *CUR64 - CURRENT CONTENTS OF 64000 SUIT 

*VIRTUAL PROCESSOR 
i VPTTB - VIRTUAL PROCESS TABLE TABLE 

iANY DATA CHANGED: ITEMS MARKED WITH * ABOVE ARE CHANGED 

iROUTINES CALLED: 
; • BLD .MP66 

iFILENAME: SCHED.SR 

iMISCELLANEOUS: 
i BVIRP COPIES THE VIRTUAL PROCESS TABLE OF THE SPECIFIED 
i PROCESS TO THE VIRTUAL PROCESSOR INDICATED IN AC2. IT 
; UPDATES PIDTB TO INDICATE THE PROCESS IS NO~ BOUND. THE 
; 64000 SLOT IS USED TO MAP THE VIRTUAL PROCESS TABLE. 
i PROCESS TABLE OFFSET PSSEL, THE NUI'-1RER OF SUB-SLICES THE 
i PROCESS HAS RUN SINCE BEI~G PUT ON ELOUE, IS ZEROED. 
; PRUCESS TABLE EXTENDER OFFSET PRES, THE ADDRESS OF 
i THE RESIDENT PURTION OF THE PROCESS TABLE, IS SET TO 
i THE RESIDFNT PROCESS TABLE ADDRlSS PASSED IN AC2. 
; NOT E T Ii E 0 R [) E R 0 FOP ERA T I () N SIS P'l P 0 fn MH S [) T H l\ T REF­

ERENcEs TO THE PIWCFSS TAt)LE BY THE INlEHRLJPT V"Ot<LD 
'-TO.,... ",,'" ,''('r,-nc .. r'l:' .we rnDI)r:rT p~(1rj:,(~~ TJlr~II=' _ Tf'T~; nl~f)I-'H 



; 

1. FIND AND MAP THE VIRTUAL PROCESS TA8LE 
2. DISARLE INTERHUPTS 
3. COpy VIRTUAL PROCESS TABLE TO VIRTUAL 

PROCESSOR 
4. CHANGE PIDTS TO INDICATE THE PROCESS IS 

NOW BOUND TO A VIRTUAL PROCESSOR AND TURN 
ON "BOUND TO VIRTUAL PROCESSOR" HIT, PFbVP 

5. ENABLE INTERRUPTS 

;1)(JCUMEtHE[) BY: Ar\jOY HURER 

;DOCUMENTATION DATE: FEBRUARY 5, 1978 



;:::DOC_START 

;********~****************************************************** 
IJVIRP 

• ************************************************************** 

;FUNCTIONAL DESCRIPTION: U~BIND VIRTUAL PROCESSOR 
; 
; UVIRP UNHINDS A SPECIFIED PROCESS FROM ITS VIRTUAL 
; PROCESSOR 

iACO IN: 
iACl IN: 
;.A.C2 IN: 
iAC3 IN: 

PID OF PROCESS TO BE UNBOUND 
NOT USED 

" 
" 

iCALLING CONVENTIONS: JSR UVIRP 
<RETURrp · , 

; ASS U r'" P T ION S : THE PROCESS IS BOUND TO A VIRTUAL PROCESSOR 

iCAUTIONS: USES THE 64000 MAP SLOT 
DISAHLES AND THEN RE-ENABLES I~TERRUPTS · , 

iERROR RETURN CONDITIONS: NONE 

;A.CO OUT: UNCHANGED 
;ACl OUT: " 
;AC2 OUT: " 
; 3 OUT: F R Alv1E POINTER 

iGLOBAL DATA BASES ACCESSED: 
; *CUR64 - CURRENT CONTENTS OF 64000 SLOT 
; *VPTTB - VIRTUAL PROCESS TABLE TABLE 
; *VIRTUAL PROCESS TABLE OF SPECIFIED PROCESS 
; *PROCESS TABLE OFFSETS: 
i *PFLG4 - FLAG WORD 4, BIT *PFBVP 
; *PIDTB - PID TO PROCESS TABLE CONVERSION TABLE 

;ANY DATA CHANGED: ITEMS MARKED WITH A * ABOVE 

;ROUTINES CALLED: 
; .BLD 

;FILENAME: SCHED.SR 

iMISCELLANEOUS: 
; UVIRP IS THE INVERSE OF BVIRP, SEVERING THE CONNECTION 
; BETWEEN A PRUCESS AND A VIR1UAL PROCESSOR. IT COPIES 
; THE PROCESS TABLE INFO FROM THE VIRTUAL PRUCESSOR TO 
; THE VIRTUAL PROCESS TABLE OF THE SPECIFIED PROCESS, 
; AND UPDATES PIOTB TO SHO~ THE PROCESS IS NOW UNRUUNO. 
; LIKE BVIRP, THE ORDER OF OPERATIONS IS IMPORTANT SO 
~ THAT INTERRUPT WORLD REFtRENCES TO THE PROCESS TABLE 
; ARE MADE TO THE MOST RECt~T COpy OF THE PROCESS TABLE. 
~ THUS THE ORDERING OF OPERATIONS MUST HE: 
; 1. DETERMINE AND MAP THF VIRTUAL PROCESS 
; TAHLE ADDRESS 
: 2. DISAALE INTERRUPTS 
; 3. C 0 f) Y PRO C E SST A B L E F R I) ~1 V I fn U ALP rw c ~ S SO I{ 
; T(J TilE VIRTUAL PROCE:.SS TMiLE 

/1 Ili)r,,,-,c \In'''T~j Ttl CL.J{I,· l)~_~r)r~(:c:. rf:: 111\ifl()llt\li) 



; BIT, PFHVP 
5. ENABLE INTERRUPTS 

CUMENTED BY: ANDY HURER 

iDOCUMENTATION DATE: FEBRUARY 5, 1978 



i~**************************************************** ********** 
MKEL 

;~************************************************************** 

iFUNCTIONAL DESCRIPTION: 1-1 A K E APR (J C E SSE L I G I B L E 

THIS ROUTINE SELECTS A PROCESS FROM VELQUE TO BE 
MOVED TO ELQUE, I.E. TO 8E BOUND TO VIRTUAL PROCESSQR 

;ACO IN: 
;ACl IN: 
;AC2 IN: 
iflC3 IN: 

NOT USED 
II 

II 

II 

;CALLING CONVENTIONS: JSR r",KEL 

iASSUMPTIONS: 

;CAUTIONS: 

NONE 

<ERROR RE.TURN> 
<GOOD RETURN>· 

USES THE 62000 MAP SLOT 

;ERROR RETURN CONDITIONS: NO PROCESS CAN BE FOUND 

;ACO OUT: 
; A C 1 OUT: 
; , r: 2 OUT: 

3 OUT: 

UNCHt\NGED .. 
PID OF SELECTED PROCESS (IF GOOD RETURN) 
FRAME POINTER 

;GLOBAL DATA BASES ACCESSED: 
PROCESS TABLE OFFSETS: 

· PSTAT STATUS \'iORD BI1S PSRDY, PSU'i , 
· PLNK FORl\APD LINK f'iO R D , 
· PID PROCESS IDUJTIFIER , 
; *CUR62 - CURHENT CONTErHS OF 62000 SLOT 
i VEL QUE - VIRTUAL ELIGIBLE QUEUE 

;ANY DATA CHANGED: ITEMS MARKED WITH A * ABOVE 

iROUTINES CALLED: 
MPPID GPTBL 

iFILENAME: SCHED.SR 

iMISCELLANEOUS: 
i MKEL IMPLEMENTS THE POLICY FOR CHOOSING A PROCESS TO 
i BE MADE RUNNABLE BY SELECTING A PROCESS TO BE BOUND 
; FROM THE VIRTUAL ELIGIBLE (WEUE. IT RETURNS THE FIf~ST 

· , · , 

PROCESS ON VELQUE THAT IS READY TO RUN, I.E. COULD 
ACTUALLY RUN IF ON ELOUE. IF NO SUCH PROCESS EXISTS, 
I.E. ALL PROCESSES ON VELQUE HAVE SOME STATUS BIT SET 
T HAT Vi 0 U L DCA Ll SET H ESC HE D U L E P NOT TOR U :\J THE !v', , THE 
FIRST PROCESS ON VELQUE IS RETURNED. THUS THE ERROR 
RETURN IS TAKEN CURRE.NTLY ONLY IF VELOUE IS EMPTY. 

;DOCUMENTED BY: ANDY HUBER 

; Due U~1E~JT '" Tl Oflj DATE: FFf:HWAfn 5, 1 q7b 



;*************************************************************** 
rv1KINEL 

i***************************************************** ********** 

;FUNCTIONAL DESCRIPTION: SELECT A PROCESS FUR REMOVAL FROM ELYUE 
i 
· , 
· , 
i 

iACO 
iACl 
iAC2 
iAC3 

IN: 
IN: 
IN: 
IN: 

THIS ROUTINE CHOOSES A PROCESS FROM THE ELI~IBLE 
QUE U E TOR E UN tj(J U ~j [). F P. 0 ~ ITS V I R T U ALP ROC E S S 0 R 
AND HENCE MOVED TO VELQUE 

NOT USED 
" 
" 
" 

~CALLING CONVENTIONS: JSR MK HJEL 
<ERROR RETURN> 
<GOOD RETURN> 

; 
; 

iASSUMPTIONS: NONE 

iCAUTIONS: NONE 

iERROR RETURN CONDITIONS: NO PROCESS CAN BE UNBOUNU 

iACO 
• . r: 1 

• ..:2 
iAC3 

OUT: 
OUT: 
OUT: 
OUT~ 

UNCHANGED 
" 

VIRTUAL PROCESSOR TO BE UNBOUND 
FRAt.-1E POINTER 

iGLOBAL DATA BASES ACCESSED: 
i 
· , 

ELQUE - THE ELIGIBLE QUEUE 
PROCESS TABLES ON ELaUE, OFFSETS: 

; 
; 
· , 
; 

PSTAT - STATUS WORD BITS PSRDY, PSEW 
PLNK - FORWARD LINK WORD 
PSSEL - # OF SUB-SLICES RUN S1NCE ON ELQUE 
PNQF - PRIORITY E~QUEUE FACTOR 

iANY DATA CHANGED: NONE 

iROUTINES CALLED: NONE 

iFILENM1E: SCHED.SR 

iMISCELLANEOUS: 
i MKINEL IMPLEMENTS THE POLICY FOR DECIDING WHEN TO 
: MAKE A PROCESS NOT RUNNABLE BY UNBINDING IT FROM 
; ITS VIRTUAL PROCESSOR AND REMOVING IT FROM ELQUE. 
i IT SELECTS FOR REMOVAL THE FIRST PROCESS ON ELQUE 
; THAT CAN BE MADE VIRTUAL, I.E. DOES NOT HAVE THE 
; "DO NOT MAKE VIRTUAL" BIT SET (PFNVT), AND IS NOT 
i READY TO RUN RECAUSE SOME STATUS BIT IS SET THAT 
; WOULD CAUSE THE SCHEOULER TO SKIP OVER THE PRUCESS. 
i IF NO SUCH PROCESS CAN BE FOLHm, THEi'J THE PROCE;SS 
i T HAT CAN B E r'1 A D E V I R T U A L ( P F N If T = 0) ,'I) H 1I S f. # 0 F SUR -
; S L ICE SUS E [) SIN C E LAS T (\1 A 0 ELL I G lf~ L E ( P S S r. L) I S G f~ E. ATE S T 
i I S C H 0 SEN. I F NO P Rue E sse AN. t3 [ r·1 A D E V I H T U ALe U IHH .. N T L Y , 
; T H t ERR () R HE T lJ K N I S r;.\ K [ I\! • T H 1 S C () U L D H A f) P HJ, F 0 f< 
; EXA~~1PLE, IF ALL PROCESSES O!J lLl.JUE Ht\VL SYSTEtJl 



; BLOCK FOR THE CALL HAS THE VIRTUAL PROCESSUR ADDRESS 
; (RESIDENT PROCESS TABLE ADDRESS) IN OFFSET CPTAU. 

;' 'CUMENTED BY: ANDY HUBER 

;DOCUMENTATION DATE: FEBRUARY 5, 1978 



i k **************************************************** ********** 
VPENQ 

, ~************************************************************* 

;FUNCTIONAL DESCRIPTION: ENQUE A PROCESS Tn A VIRTUAL QUEUE 

i . , 
i 

THI S ROUTJr~E I S I DENT I C AL TO PUIQ EXC E PT IS ASSlJt·1ES 
THAT THE PROCESS TABLE TO BE E~QUEUED IS VIRTUAL ANn 
THE QUEUE TO BE ENQUEUED TO IS A VIRTUAL QUEUE. 

iACO 
iACl 
; 
iAC2 
iAC3 

IN: 
IN: 

IN: 
IN: 

NOT USED 
QUEUE ADDRESS OF A VIRTUAL QUEUE 
(VELQUE, IERES, OR IESWP) 
PID OF PROCESS TO BE ENQUEUED 
NOT USED 

;CALLING CONVENTIONS: JSR VPENQ' 
<RETURN> 

;ASSUMPTIONS: NONE 

iCAUTIONS: USES MAP SLOT 62000 
NOT TO BE USED TO ENQUEUE TO HLKQ . , 

;ERROR RETURN CONDITIONS: NONE 

; .. ro OUT U~,jCHANGED 

1 OUT: " 
iAC2 OUT: " 
iAC3 OUT: FRAME POINTER 

iGLOBAL DATA BASES ACCESSED: 
; *QUEUE TO BE ENQUEUED TO 
i *CUR62 - CURRENT CONTENTS OF 62000 SLOT 

*PROCESS TABLE OFFSETS: 
i *PLNK - FORWARD QUEUE LINK 
; *PBLNK - BACKWARD QUEUE LINK 
; PNQF - PRIORITY ENQUE FACTOR 

iANY DATA CHANGED: ITEMS MARKED WITH A * ABOVE 

iROUTINES CALLED: 
; GPTBL r,1PPID 

if I LENAME: COREM.SR 

;MISCELLANEOUS: 
; THE VIRTUAL PROCESS TABLE OF THE SPECIFIED PROCESS 
; IS LINKED INTO THE QUEUE BY PRIORITY, USING PNQF 
; AS THE DETERMINING PRIORITY. IF SEVERAL PROCESSES 
; HAVE THE SAME PNQF, THE PROCESS IS ENQUEUED AS THE 
; LAST OF THE GROUP OF PROCESSES WITH IDENTICAL PNQFS. 

iOOCUMENTATION DATE: FEBRUARY 5, 1978 



i***************************************************** ********** 
. VPDEQ 

, A***************************************************** ******** 

;FUNCTIONAL DESCRIPTION: DEQUEUE A PROCESS FRUM A VIRTUAL QUEUE 
; 

THIS ROUTINE IS IDENTICAL TO PDFQ EXCEPT IT ASSUMES 
THAT THE PROCESS TABLE TO 8E DEQUEUEU IS VIRTUAL AND 

i THE QUEUE TO BE DEQUEUED FROM IS A VIRTUAL QUEUE. 

iACO IN: 
iACl IN: 
iAC2 IN: 
;AC3 IN: 

NOT USED 
" 

PID OF PROCESS TO BE DEQUEUED 
NOT USED 

;CALLJNG CONVENTIONS: JSR VPOEQ 
i <RETURN> 

i ASS U 1'-' P T ION S : NONE 

iCAUTIONS: USES ~AP SLOT 62000 
NOT TO BE USED TO DEQUEUE FRO~ BLKQ 

;ERROR RETURN CONDITIONS: NONE 

; AC 0 OUT UNCHANGED 
; A C 1 OUT: " 

2 OUT: " 
;AC3 OUT: FRAfvlE POI NH-R 

iGLOBAL DATA BASES ACCESSED: 
i *QUEUE TO BE DEQUEUED FROM 

*CUR62 - CURRENT CONTENTS OF 62000 SLOT 
*PROCESS TAHLE OFFSETS: 

i . , *PLNK - FOR~ARD QUEUE LINK 
*PBLNK - BACKWARD QUEUE LINK 

iANY DATA CHANGED: ITEMS MARKED WITH A * ABOVE 

iROUTINES CALLED: 
; .BLD 

;FILENAME: COREM.SR 

;MISCELLANEOUS: NONE 

;DOCUMENTED BY: ANDY HUBER 

;DOCUMENTATION DATE: FEBRUARY 5, 1978 



i:::DOC_START 

i***************************************************** ********** 
i BLNCE 

************************************************************* 

;FUNCTIONAL DESCRIPTION: DETERMINE IF SYSTEM LOAn HALANCED 
· , 
i 
i 
· - , 
· , 

BALANCE IS CALLED TO DETERMINE IF THE SYSTEM LUAU IS 
BALANCED ENOLJGH THAT ANOTHER PtiOCESS SHi)UL 0 IjF \1AOE 
ELIGIBLE. IT IS A POLICY O~LY ROUTINE. SEE ~ISCEL­

LANEOUS FOR A DESCRIPTION OF THE ALGORIT~M USED. 

iACO IN: NOT USED 
iACl IN: " 
iAC2 IN: " 
iAC3 IN: " 
iCALLING CONVENTIONS: JSR BLNCE 
; 
i 

<ERROR RETURN> 
<GOOD RETURN> 

iASSUMPTIONS: NONE 

;CAUTIONS: NONE 

iERROR RETURN CONDITIONS: 
; 

· 0 OUT: , UNCHANGED 
;,...\,1 OUT: " 
iAC2 OUT: " 
iAC3 OUT: FRM1E POINTER 

SYSTEM LOAD IS SUCH THAT NO MORE 
PROCESSES SHOULD BE MADE ELIGIBLE 

iGLOBAL DATA BASES ACCESSED: NONE 

iANY DATA CHANGED: NONE 

iROUTINES CALLED: NONE 

iFILENAME: COREM.SR 

;MISCELLANEOUS: 
i BLNCE DETERMINES IF THE SYSTEM SHOULD MAKE ANOTHER 
i PROCESS ELIGIBLE. IT IS ENTIRELY A POLICY ALGORITHM. 
; CURRENTLY BLNCE ALWAYS TAKES THE GOOD RETURN, SINCE 
i INITIALLY WE WILL RUN AS MANY PROCESSES AS WILL FIT 
i (AS DOES REV. 1 AOS) UNTIL SUITABLE PERFORMANCE 
; EXPERIMENTS CAN BE RUN TO DETERMINE APPROPRIATE 
i ALGORITHMS. 

iDOCUMENTED BY: ANDY HUBER 

iDOCUMENTATION DATE: FEBRUARY 10, 1978 



MODIFIED PRIMITIVES 

THIS SECTION SU~MARIZES THE MODIFICATIorJS THAT ~UST BE 
~ADE TO EXISTING PRIMITIVES. IN ~usr CASES, THf PkIMIiIVE 
MERELY MUST BE MADE A~ARE THAT IT IS NO~ DEALING ~ITH VIRTUAL 
PROCESS TABLES AND/OR VIRTUAL QUEUES. THE MODULE EACH PRIMITIVt 
IS DEFINED IN IS INCLUDED IN PARENTHESIS. 

FITER - ENQUEUE PROCESS TO INELIGIBLE QUEUE (COREM) 

INPUT: AC2 = PID, NOT PROCESS TABLE AS NOW 

THE FUNCTION OF FITER IS UNCHANGED, BUT SINCE THE 
INELIGIBLE ~UEUES ARE NOW VIRTUAL, IT MUST CALL VPE~Q 

TO ENQUEUE THE PROCESS TO IESWP OR IERES. 

CMENQ - ENQUE A PROCESS TO CORE MANAGER'S QUEUE (COREM) 

INPUT: AC2 = PIO, NOT PROCESS TABLE AS NOW 

CMENQ'S FUNCTION IS UNCHANGED, BJT THE QUEUE, LINKED 
THROUGH OFFSET PCMLK, AND WHUSE BEGINNING IS DEFINED BY 
OFFSET CMQ~D IN CMTSK, IS NOW VIRTUAL. SINCE PROCESSES 
ARE ENQUEUED AT THE END OF THIS QUElIE, IT MAY BE 
DESIRABLE TO INCLUDE THE PID OF THE LAST PROCESS ON 
THE QUEUE IN CMOWD. (FOR EXAMPLE, LET THE LEFT bYTE 
BE THE PID OF THE LAST PROCESS ON THE QUEUE, THE 
RIGHT BYTE THE PID OF THE FIRST PROCESS O~ THE QUEUE.) 
THIS MAY NOT BE NECESSARY, HOWEVER, SINCE THIS 
QUEUE RARELY SEEMS TO HAVE MORE THAN ONE PROCESS TABLE 
ON IT. NOTE MAKING THIS QUEUE VIRTUAL IMPLIES THE 
INPUT PIO MUST SPECIFY AN UNBOUND PROCESS. 

CTBLK - BLOCK A PROCESS (COREM) 

INPUT: AC2 = PROCESS TABLE, SAME AS NOW 

TWO INTERNAL MODIFICATIONS ARE NECESSARY. AS 
USUAL, THE QUEUE WILL USE PIDS FOR LINKS INSTEAD OF 
PROCESS TA~LE ADDRESSES, AND THE QUEUE WILL HE VIRTUAL. 
HOWEVER, CTBLK MAY NOT BE ABLE TO MOVE TrlE PROCESS TO 
THE BLOCKED QUEUE, BECAUSE THE "DO NOT MAKE VIRTUAL" BIT 
(PFNVT) MAY BE SET (E.G. DUE TO A SYSTEM CALL IN PRO­
GRESS). IN SUCH A CASE, CTBLK WILL LEAVE THE PROCESS 
ON ELQUE, AND RELY ON THE SCHEDULER TO CALL CTBLK 
AGAIN WHEN THE PROCESS CAN HE MADE VIRTUAL. 01HEf~WISE, 
CTBLK WILL UNRIND THE PROCESS IF PFBVP IS SET, . 
DEQUEUE IT FROM THE APPROPRIATE QUEUE AND ENQUE 11 TO 
THE BLOCKED QUEUE. 



IELSC - SCAN INELIGIBLE QUEUES (CMOVl) 

INTERNALLY IELSC MUST BE CHANGED TO TAKE 
INTO ACCOUNT THAT IESWP AND If RES, THE T~n IN-
ELIGIHLE nUEUES, ARE NOW VIRTUAL OUEUES. IELSC MUST NOW CALL 
THE BALANCE ROUTINE (SLNCEl BEFORE SCANNING IESWP 
TO SEE IF THE SYSTEM IS SO HEAVILY LOADED THAT ANOTHER 
SWAPP ABLE PROCESS SHOULD NOT HE MADE ELIGIBLE EVEN IF 
IT WILL FIT. 

BSCAN - SCAN BLOCKED QUEUE (Ct-lOV 1) 

THIS MUST ALSO BE CHANGED TO REFLECT THE FACT 
T HAT THE 8 LaC KED QUE U E I S i~ 0 ,'I A V I R T U A. L QUE U E • R E C .\ L L 
FROM THE DISCUSSION OF CTBLK, HOWEVER, THAT A PROCESS 
MAY BE BLOCKED WHILE ON ELQUE FOR A WHILE UNTIL IT 
CAN BE MADE VIRTUAL. 

RUBLK - UNBLOCK A PROCESS (SGSUB) 

INPUT: AC2 = PID, NOT PROCESS TABLE AS NO~ 

THIS ROUTINE IS CALLED TO UNBLOCK A PROCESS THAT 
IS IN CORE CURRENTLY. IT MUST KNOW THAT BLKQ IS NOw 
A ViRTUAL QUEUE, AND INSTEAD OF ENQUEING UNBLOCKED PROCESSES 
TO ELQUE SHOULD ENQUEUE THEM TO VELQUE. RU~LK MUST 
ALSO BE AWARE THAT THE PROCESS COULD STILL B[ ON ELQUE, 
IN WHICH CASE NO DEQUEUEING OR ENQUEUEING IS NECESSARY. 

OQBLQ - DEQUEUE A PROCESS FRO~ THE BLOCKED QUEUE (SGSUB) 

INPUT: AC2 = PID INSTEAD OF PROCESS TABLE 

THIS ROUTINE MUST BE MADE COGNIZANT OF VIRTUAL 
QUEUES, I.E. THAT BLKQ IS VIRTUAL. CARE ~UST BE TAKEN 
SO THAT THIS ROUTINE IS NOT CALLED IF THE BLOCKED PROCESS 
IS NOT ON BLKQ. . 

PRPR - SELECT A PROCESS FOR PREEMPTION (cor~nt1) 

PRPR SCANS THE BLOCKED QUEUE FIRST IN SELECTING A 
CANDIDATE FOR PREEMPTION, THUS IT MUST INCORPORATE THE CHANGES 
NECESSARY TO SCAN A VIRTUAL QUEUE. AFTER THE SCAN OF BLKQ, 
INS TEA D 0 F seA N N I N GEL Q lJ E A S N 0 i'J, P R P R I'd L L H A VET 0 S CAN 
VELQUE, SINCE PROCESSES ON VELUUE WILL STILL HAVE MEMORY 
ALLOCATED TO THEM. ELQUE WILL ONLY BE SCA~NED IF NOT ENOUGH 
MEMORY CAN BE TAKEN FROM PROCESSES ON BLKQ AND VELQUE. 
PRPR MUST CHECK THAT AIT PFNVT IS OFF bEFORE EN~UEING 
THE PROCESS TO THE CORE r-IANAGER, ~:ATHER THAN "~ERELY CHECKING 
OFFSET PSQCT I~ THE PRUCESS TA~LE EXTENDER. 



TSPRC - PROCESS END OF TIME SLICE ((UREM) 

TIME SLICE END HAS BEEN CHOSl~ AS THE TI~E FOR 
MOVING PROCESSES BACK AND FORTH FROM vE:LIHIE TO E LQUE. 
THUS TSPRC i<UST BE CHANGED TO CHECK J~. rri~ RF. Aid: Pi~OCESSES 

ON THE VIRTUAL ELIGIBLE QUEUE, AND IF SO, TO CALL MKINEL 
(IF NECESSARY) AND UVIRP TO REMOVE A PROCESS FROM ELQUE 
AND MKEL AND BVIRP TO MOVE A PHOCESS FRUM ELQUE TO 
VELQUE. 

TSUP - PROCESS END OF SUB-SLICE (COREM) 

THIS CODE, WHICH SHUFFLES PROCESSES uF f(WAL 
PRIORITY AT THE Ef,JD OF EACH .32. MILLISEC(W[) SUb-SLICE, 
NEED ONLY BE ALTERED TO UPDATE OFFSET PSSEL, THE ~uM~ER 

OF SUB-SLICES A PROCESS HAS RUI~ SIr~CE LAST PUT or~ ELUUE, 
IN THE PROCESS TABLE OF THE EXECUTING PROCESS. 

PRBAG - MARK A PROCESS FOR PREEMPTION (CORElv';) 

THE TEST USED TO DECIDE IF THE PROCESS CAN BE ENQUEUED 
TO THE CORE MANAGER VIA CMENQ MUST BE CHA~GED TO CHECK PFNVT 
RATHER THAN PSQCT, AS IN PRPR. 



surJ!MARY: CHANGES BY MODULE 

THE AOS SOURCE Moo0LES TriAT WILL 8E AFFECTEO BY 
THE S C H ED U L ERA N 0 CO K E rl1 A NAG E R C H A IJ G E. S DIS C lJ SSE f) U~ T rl-I S 
SPECIFICATION ARE LISTED HERE, ALONG wITH A SUMMARY OF THE 
CHANGES TO THOSE MODULES. NOTE THE CHANGES NECESSARY TO 
THE CODE THAT PROCESSES THE VARIOUS SYSTEM CALLS, INCLUDING 
THE CHANGES TO H1PLEMENT THE ?DELAY FLJNCTIO"J, ARE NOT 
LISTED, NOR ARE THE CHANGES NECESSARY TO IMPLEMENT THE 
"OTHER DATA BASE CHANGES" DESCRIBED IN THIS DOCUMENT. 

(MOV1: 

COREr-1 : 

-MODIFY ROUTINES IELSC, BSCAN 

-MODIFY ROUTINES FITER, CMENQ, CTALK, PRPR, 
PRBAG, TSPRC, TSUP 

-ADD ROUTINES VPENQ, VPDEQ, BLNCE 
-ADD CODE TO BIND AND UNBIND SWPTB TO PROCESS BEING 

SWAPPED 

I/O POST PROCESSORS: 

INTS: 

IOOV: 

MAPER: 

PARS: 

PROC2: 

SCHED: 

SCPRC: 

-TURN OFF PFNVT IF PSQCT DECREMENTED TO ZERO 

-UPDATE PSSEL AT SUB-SLICE END 

-TURN ON PFNVT WHEN PSQCT IS INCREMENTED 

-ADD ROUTINE GPTBL 

-DEFINE BITS PFNVT AND PFBVP 
-DEFINE OFFSET PSSEL 

-ADD CODE TO EXPAND VPTTB 
-CALL UVIRP TO UNBIND PROCESS FROM TEMPORARY RESIDENT 

PROCESS TABLE 

-ADD ROUTINES BVIRP, UVTRP, MKEL, MKINEL 
-ADD CODE TO TRY TO PUT HLOCKED PROCESSES ON BLKQ 
-TURN ON PFNVT WHEN STARTING A SYSTEM CALL 

-TURN OFF PFNVT AFTER PROCESSING A CALL IF PSQCT 
IS NOW ZERO 



SGSUf3: 

SHn T: 

STAR.LE: 

STKS: 

-MODIFY ROUTINES DQBLQ, RU8LK 

- til) D C 0 [) ETC ALL 0 CAl E V I R T U ALP h' U C t 5 SUR S A f...; f) I ':'J I T I ALI 7 t 
VPCHN, VPCNT, VPFCN 

-ADD CODE TO INITIALIZE VPTTD 

-DEFINE VPTTS 
-DEFINE VELQUE, VPCHN, VPCNT, VPFCN, VELCN 

-DEFINE SWPT8 



V I R T U A LIZ I N G C BAS E : APR 0 P 0 SAL AND DES I G 1'1 S PEe I FIe A T ION 
--~--------- -----

I. INTRODUCTION 

THE DATA 8ASE AOS USES 10 KEEP TRl\CK OF EACH 1 Ki'l PAGE OF 
PHYSICAL MEMORY IS CALLED CHASE AND IS 0EFINED IN MODULE ~EMAP.S~. 
ACTUALLY, C8ASE IS THE BASE OF THE ~EMORY ~AP DEFINED IN MEMAP, 
AND THE MEMORY MAP CONTAI~S ONE FfIUR-wORJ E~TRY FOR EACH PHYSTcoL 
PAGE IN THE CURRENT MEMORY CONFIGURATJO~. TttESE ENTRIES ARE CALLED 
COR EMil PEN T R I E S, 0 R " Ul E S II • THE P f·IQ fi L E ,·1 1ST HAT THE 1,,1 Ef'.1 0 R Y ,v, A P 
COt-1ES OUT OF AOS'S DYNA'llC ~EMORY ARE,ti, THUS lHE LAPGER THE 1\r'1ULL\iT 
OF PHYSICAL MEMORY, THE LARGER THE ~EMORY ~AP A~D THE SMALLER THE 
AMOUNT OF DYNAMIC MEMORY LEFT. THIS IS MORE THAN UNFORTU~ATE, PE­
CAUSE IT MEANS A LARGER MEMORY SYSTEM ~ILL ACTUALLY HE ABLE 10 
SUPPORT LESS ACTIVITY BEFORE THE DYNA~IC MEMORY IS EXHAUSTED. NOTE 
THAT IN A SYSTEM WITH 128 KW OF ~EMORY, THE MFMORY ~AP REQUIRES 
q * 128 = 512 WORDS, BUT WITH 512 KW OF MEMORY THIS I~CREASES TO 
4 * 512 = 2048 WORDS OR 2 PAGES. SINCE OTHER MEASUREMENTS HAVE 
SHOWN THAT A MINIMAL SYSTEM WITH 256 KW OF MEMORY ONLY HAS ABOUT 
5200 (OCTAL) WORDS OF DYNAMIC MEMORY, ADS SIMPLY CANNOT AFFORD TO 
USE UP THE ADOITIONAL 1024 ~ORDS THAT ~OULD bE REQUIRED TO SUPPORT 
512 KW OF PHYSICAL MEMORY. NOTE THIS PROSLEM WILL BE MUCH MORE 
SEVERE IF THE ECLIPSE IS EXTENDED TO ALLOW THE FULL 1024 KW OF 
MEMORY THAT THE MAP WILL ALLOW. 

THIS DOCUMENT PROPOSES TO SOLVE THIS DIFFICULTY BY MAKI~G 
THE MEMORY MAP A VIRTUAL DATA BASE THAT IS MAPPED ONLY WHEN NEEDED. 
THIS HAS TWO IMPLICATIONS: FIRST, ANY SIZE PHYSICAL MEMORY CAN ~E 
SUPPORTED EQUALLY WELL AND wITH NO EFFECT ON THE AMOUNT OF DYNAMIC 
MEMORY AVAILABLE TO AOS; SECOND, THE AMOUNT OF DYNAMIC MEMORY SPACE 
WILL ACTUALLY BE INCREASED. THE SCOPE OF THE RE(~UIRED CHANGES AKE 
DETAILED IN WHAT FOLLOWS; THE CHANGES ARE NOT MQJOR AND THE EFFECTS 
ARE FOR THE MOST PART VERY LOCALIZED. THESE CHANGES ~ILL HAVE TO 
BE MADE IN BOTH DEMAND PAGED AND NON-DEMAND PAGED AOS. 



II. INTERNAL STRUCTURE 

BASICALLY THE ONLY CHANGE TO AOS IS TO ALLOCATE CBASE IN 
DISASSOCIATED ~E~ORY THAT IS MAPPED ~tiE~EVER A REFE~ENCE IS M~Df 

TO A CME. SUCH A CHANGE AfFECTS PRIMARILY THE vE~ORY ~ANAGtM[i~T 

CODE IN AOS. THE ACTUAL RUUTINES AND ~OOULES INVOLVED ARE DES­
CRIBED IN DETAIL IN THE NEXT SECTION. 

SINIT WILL NOW ALLOCATE T~!E NU~RER OF 1 K PAGES NECESSARY 
TO HOLD CBASE AFTER IT HAS SIZED MEMORY TO DETERMINE THE A~OUNT 

OF PHYSICAL MEMORY ACTUALLY PRESENT ON THf SYSTEM. IT MUST FILL" 
IN A TABLE SO THAT THESE PAGES CAN BE M~PPED AS REQUIRED. 

MOST PLACES IN THE SYSTE~ THAT CURRENTLY REFERENCE ACME 
DO SO BY CONSTRUCTING THE C~E ADDRESS FROM THE PHYSICAL P~GE 
NUMBER. THE PAGE NUMSER IS MULTIPLIED RY FO~R (BY SHIFTING RIGrlT 
TWO) AND THEN ADDED TO CBASE, THE STARlING AUD~ESS OF TtiE MEMORY 
MAP. ALL SUCH PLACES wILL NO~ ~EPELY CALL A ROUTI~E (GET CORE 
MAP ENTRY ADDRESS - GCMEAl THAT ~ILL TAKE THE PHYSICAL PAGE NUMHER. 
AS INPUT AND RETURN A MAPPED ADDRESS THAT CAN BE USED TO REFERENCE 
THE CME, DOING THE NECESS~RY MAPPING. NOTE CONCEPTlJALLY THIS IS 
MUCH CLEANER, AS IT REMOVES FRO~ THE CALLER THE KNOWLEDGE OF THE 
STRUCTURE OF THE MEMORY MAP. 

THE 66000 SLOT WILL BE USED TO MAP CME'S. THIS IS BECAUSE 
THIS SLOT IS RAPELY USED, AND THEN ONLY TFMPORARILY. NOTE THIS 
SLOr IS NOT PART OF A CONTROL BLOCK'S CONTEXT, THUS CALLERS OF 
GCMEA CANNOT PEND AND EXPECT THE CME TO STILL BE MAPPED AFTER THEY 
HAVE BEEN UNPENDED. THIS SHOULD ~OT BE A PROBLEM AS eME'S ARE 
TYPICALLY REFERENCED FOR ONLY A FEW INSTRUCTIONS. 

THE ONLY OTHER SIGNIFICANT CHANGES INTRODUCED ARE THE 
VIRTUALIZING OF TWO MEMORY CHAINS, FMCHN AND CANCH. THE FREE 
MEMORY CHAIN, FMCHN, IS A SINGLY LINKED LIST OF CME'S OF FREE 
PAGES. THE CANDIDATE CHAIN, CANCN, IS A DOUBLY LINKED, LEAST 
RECENTLY USED (LRU) CHAIN OF SHARED PAGES. BUTH FMCHN AND 
CANCN, WHICH ARE NOW CME ADDRESSES, WILL BE CHANGED TO BE PAGE 
NUMBERS, AND THE LINK WORDS IN THE CME'S THEMSELVES WILL BE 
CHANGED FROM CME ADDRESSES TO PAG~ NUMBERS. 



III. DESIGN SPECIFICATION 

THIS SECTION DETAILS THE DATA 
NEe F S S A R Y T 0 I!Vl P L E r., F N T T HIS P POP C) S .~ l . 
T HAT I TeA N f3 E USE 0 Ij Y A ;IJ I t.! ~ L E /v~ un n r~ 
THE RlQUIRED MODIFICATIONS. 

NEw DATA BASES 

BASE AND CUDE CHA~GES 
J TIS C 0 r~ P L t T E t '\j 0 I J G f-i 

TOM, T LJ f\ L L. Y C,~ f~ q Y U I. I T 

THE ONLY NEw DATA BASE REQUIRFD IS THE ME~URY MAP 
TABLE, DESCRI8ING WHICH 1 K PAGE HAS BEEN ALLOCA1EU TO HOLD 
EACH GROUP OF 256. CME'S. THIS TARLE WILL BE CALLED ~E~AP, 
AND DEFINED I ~,I'v\ 0 D U L E r·1 U,1A P • S R, fn P LAC If\,) G THE C U FU? 0: T DE FIN 1 T I O!II 
THE REO FeB A st::. jV\ Ei1,Cx P \iJI l L H A V E (i N F: FiIJ TRY F [) REA C H 256. P i\ r; E S 
o F P H Y SIC A L II, E tvl 0 R YIN THE S Y S T F MfA r--, [) !,1 [--" H t.Y (1) D t. r\, u rES THE 
P AGE rw /vi B E R 0 F THE PH Y SIC ALP A G ~ Cl F tv; E>Vi 0 F? Y ALL 0 CAT E. D TO H 0 U) 
THE CME'S FOR PAGES 0-155, 256-512, E1C. THUS THE STRUCTURE 
OF MEMAP IS (ALL NUMBERS IN OCTAL): 

MU1A P PHYSICAL P I\GE PHYSICAL PAGE 

-------
0 I 172 I 

1-------1 
1 I 130 I 

1-------1 
2 I 0 I 

1-------1 
3 I· 0 I 

1 _______ 1 

172 

---------
0 I (j"'-1E FOR I 

I PAGE 0 I 
1---------1 

4 I C t<iE FOR I 
I PAGE 1 I 
1---------1 

1---------1 
1774 I CHE FOR I 

I PG. 377 I 
1 _________ 1 

130 

----------
0 I CME FOR I 

I PAGE LlOO I 
1----------1 

4 I eME FOR J 
I PAGE L101 I 
1----------1 

1----------1 
1774 I CME FOR I 

1 PA,GE 777 I 
1 _________ 1 

THUS, IF N = PHYSICAL P4GE #, THEN 

N/256. = MEMAP ENTRY DEFINING PHYSICAL PAGE THE CME 
FOR PAGE N IS IN 

4 * (N MOD 256.) = OFFSET OF CME WITHIN THAT PAGE 

THE MAXIMUM LENGTH OF MEMAP IS FOUR, SINCE FOUR PAGES WILL 
H 0 L D 1 0 2 l.j. C ~I E ' S, THE ~, A X I M 1I tv) A tvl 0 U N T THE CUR R E N T E C LIP S E tv, A P 
WILL EVER PERMIT. OBVIOUSLY, A MEMAP ENTRY OF 0 MEANS NO 
PAGE IS ALLOCATED (PHYSICAL PAGE 0 CAN NEVER AE ALLOCATED) 

. BECAUSE THERE IS NOT THAT ~UCH PHYSICAL ~EMORY. 



MODIFIED DATA BASES 

THE FREE MEMORY CHAIN - FMCHN 

LOCATION FMCHN IN STAHLE, WHICH CURRENTLY POINTS TO 
THE CME OF THE FIRST FREE PAGE, WILL NOW BE THE PAGE NUMBER 
OF THE FIRST FREE PAGE. THE CHAIN OF FREE PAGES, SINGLY LI~KfD 

THOUGH OFFSET CMPFL IN THE CME, WILL BE CHANG~D TO USE PAGE 
NUMBERS AS LINKS RATHER THAN CME ADDRESSES. 

THE CANDIDATE CHAIN - CANCH 

LOCATION CANC~ IN STABLE, WHICH CURRENTLY POINTS TU 
THE CME OF THE FIRST (LEAST R~CENTLY USED) PAGE ON THE CtiAIN 
OF RELEASED SHARED PAGES, wILL NOW BE THE PAGE NUMBER UF THE 
FIRST PAGE ON THE C~AIN. THIS CHAIN IS DOUBLY LINKED USING 
OFFSETS CMPFL AND CMPBL IN THE CME; THESE LINKS ~ILL BECOME 
PAGE NU~BERS INSTEAD OF CME ADDRESSES. LOCATION CLEND, NOW 
A POINTER TO THE CME OF THE LAST PAGE ON CANCH, MUST ALSO 
BE CHANGED TO A PAGE NUMBER. 

CBASE 

THIS ENTRY, WHICH DEFINES THE STARTING ADDRESS OF THE 
MEMORY MAP, IS NO LONGER NEEDED AND ~ILL BE DELETED. 



NE~ SYSTE~ PRIMITIVES 

O~LY ONF ~EW ROUTINE IS NEED[f), GCM~A - GET CORE MAP 
ENTRY ADDRESS, ~HICt4 GIVlN A PrlYSICAL PAGE ~UMHER lRA~SLATES 

IT INTO THE CORRESPONDI~G ~APPfD eME AUU~FSS, ~APS THAT CME, 
AND RETUR~S THE MAPPED ADDRESS ~HICH THE CALLER MAY USE TO 
REFERENCE THAT -(ME. A CO~PLETE OESCRIPTlnN OF THIS ROUTINE 
USING THE PRESENTLY EI1PLOYED ADS SYSlEM PRI~ITIVE DOCUMENTATIn~ 

TEMPLATE IS GIVEN ON A SEPARATE PAGE. 



;*************************************************************** 
. GCMEA 

, .A************************************************************* 

;FUNCTIONAL DESCRIPTIO~: GET CORE MAP ENTRY AOURESS 

NOT USED iACO IN: 
ill.Cl IN: 
;AC2 IN: 
iAC3 IN: 

PHYSICAL PAGE # OF PAGE ~HOSE CMf UESIRfD 
NOT USED 

" 

;CALLING CONVENTIONS: JSRol .GCIv1EA 
; <RETURN> 

;ASSUMPTIONS: NONE 

;CAUTIONS: USES 66000 MAP SLOT 

iERROR RETURN CONDITIONS: NONE, BUT PANICS I~ PAGE # INVALID 

UNCHANGED .. iACO OUT: 
;ACl OUT: 
iAC2 OUT: 
;AC3 OUT: 

~'APPED Clv1E ADDRESS 
FRAIv1E POINTER 

;GLOBAL DATA BASES ACCESSED: 
i CNM66 - MAP SLOT 66000 MAP CONSTANT 

*CUR66 - CURRENT CONTENTS OF 66000 SLOT 
MEMAP - MEMORY MAP TABLE 
HPAGE - # OF lK PAGES IN SYSTEM 

;ANY DATA CHANGED: ITEMS MARKED ~ITH A * ARE CHANGED 

iROUTINES CALLED: 
i • BLD .PNIC 

iFILENAME: MAPER.SR 

iMISCELLANEOUS: 
; GCMEA COMPUTES THE MAPPED CORE MAP ENTRY ADDRESS AS 
; F 0 L L 0 ~'i S : 
i LET N = PHYSICAL PAGE # P~SSED IN ACl 
i THEN MEMAP (N/2S6.) CONTAINS THE PHYSICAL PAGE THE 
i CME IS IN. THIS PAGE IS ~APPED INTO THE 66000 SLOT. 

THE MAPPED ADDRESS IS: 
CME ADDRESS = 66000 + q*(N MOD 256.) . , 

;DOCUMENTED BY: ANDY HUBER 

iDOCUMENTATION DATE: MARCH 5, 1978 



MODIFIED SYSTEM ROUTINES 

THE FOLLO~ING IS A COMPLET~ LIST OF ALL SYSTE~ MODULES 
THAT REFERENCE (ME'S: 

CLOSE IOOV MEMAP 
MEMRY SGSUB SJ~IT 
SOVLY S~D9 SSOVb 
SSOV9 STABLE SwAPI 
SWAPO SZERO 

THE CHANGES REQUIRED IN EACH MODULE ARE DISCUSSED I~ DETAIL 
BELOw. 

CLOSE 

ALL CLOSE DOES IS REFERENCE C~f'S DESCRIBING PAGES 
OF SHARED FILES THAT ARE BEING CLOSED. THUS, CLOSE MUST 
MERELY BE CHANGED TO CALL GCMEA BEFORE REFERENCING A SHARED 
PAGE. 

IOOV 

IOOV CALLS SBSRH TO SEARCH AN FCB FOR A SHARED PAGE 
(I.E. TO SEE IF A SHARED PAGE IS ALREADY IN CORE AND SO NEED 
NOT BE READ) AND THEN PICKS UP THE SHARED PAGE nESCRIPTOR 
FROM THE CME SBSRH RETURNS. THIS CME ~ODRESS IS SAVED AND 
USED AFTER A CALL TO SHREL TO RELEASE THE PREVIOUS CONTENTS 
OF THE SHARED SLOT. THIS MUST BE CHANGED SO THAT IOOV REMAPS 
THE CME AFTER THE CALL TO SHREL, SINCE SHREL CALLS RSBLK 
WHICH NOW MUST MAP THE CME OF THE PAGE BEING RELEASED. 

MEMAP 

THIS MODULE DEFINES CBASE .CURRENTLY. THIS DEFINITION 
WILL BE DELETED, AND THE MEMAP TABLE DESCRIRED EARLIER wILL BE 
DEFINED IN ITS PLACE. ALTERNATIVELY, TrlIS MODULE COULD BE 
DELETED ALTOGETHER AND THE MEMAP TABLE DEFINED IN STABLE. 

MEMRY 

THIS IS THE PRIMARY MEMORY MANAGEMENT MODULE IN AOS, 
THUS MANY OF THE ROUTINES DEFINED HERE NEED TO BE CHANGED TO 
TAKE INTO ACCOUNT THE NEw STRlJCTURE OF THE MEMORY MAP. EACH 
SUCH ROUTINE IS DESCRIBED SEPARATELY. 



1. GSMEM, GSMNW, GSMRS 

THESE THREE ROUTI~ES ALLOCATE nYNAMTC MEMORY SPACE 
( 1. E. II G S tvl E i'i SPA C E " ), A ,\I [) CAL L G ~'if~ L K r () f; E T Po 1 K PA G E • THE 
COMMON CODE IN THESE ROUTINES NEED BE CHANGED ONLY TO CALL 
GCMEA RATHER THAN CALCULATE THE CME ADDRESS OF THE ALLOCATED 
PAGE ITSELF~ 

2. Gf'.1BLK 

THIS ROUTINE ALLOCATES A FREE 1 KW PAGE TO THE CALLER 
FROM FMCHN OR CANCH. IT RETURNS IN ACt THE PHYSICAL PAGE 
NUMBER OF TrlE ALLOCATED PAGE. INTfRN~LLY, r~IS ROUTINE MUST 
TAKE I NTO ACCOUNT THE CHA NGES tl-1AI)E I N H~CHN AND CliNCH. 

3. RFBLK 

THIS IS THE COMPLEMENT OF G~BLK, AND IS CALLED 
TO THE SYSTE~ A FREE 1 KW PAGE. INTERNALLY IT MUST 
TO ACCOMODATE THE VIRTUAL FREE MEMORY CHAI~, FMCHN. 
IN CALLING SEQUENCE ARE ~ECESSARY. 

4. 'Rf'.1t3LK, RSBLK 

TO RELEASE 
BE CHANGED 

NO CHANGES 

THESE ROUTINES RELEASE A SHARED 1 KW PAGE OF MEMORY 
TO THE HEAD AND TAIL OF CANCH, RESPECTIVELY. THEY MUST BE 
CHANGED TO REFLECT VIRTUAL CME'S AND THE VIRTUAL CANCN. NO 
EXTERNALLY VISIBLE CHANGES ARE REQUIRED. NOTE THAT THESE 
TWO ROUTINES PASS BACK THE CORE MAP ENTRY ADDRESS, THIS 
WILL, OF COURSE, NOw BE A MAPPED ADDRESS. 

5. NQCAN 

THIS INTERNAL ROUTINE ACTUALLY DOES THE ENQUEING 
OF A CME TO CANCH. IT NEEDS T6 BE MADE AWARE OF THE CHANGES 
IN THE FORMAT OF CANCH. 

6. GCORE 

THIS ROUTINE GETS THE UNSHARED MEMORY FOR A PROCESS 
BY, CALLING GMi3LK. SINCE IT DOES NOT REFH<ENCE THE ClvIE, 
NO CHANGES ARE NEEDED. 



7. SHFLS 

THIS ROUTINE FLlJSHES A SHARED PAGE SPECIFIED BY CME 
ADDRESS TO DISK. SINCE THIS ROUTINE PENDS wHILE THE I/O IS 
IN PROGRESS, IT MUST BE CHANGED TO RE-MAP THF eMf fHE CALLlR 
HAS SPECIFIED AFTER THE I/O CO~PLETES SO THE CALLER CAN ~TILL 

REFERENCE THE CME. NO CHANGES IN THE CALLING SEQUENCE APE 
ANTICIPATEO. 

8. GFCB 

THIS ROUTINE ALLOCATES FCB'S, AND CALLS GMBLK. IT 
MUST BE CHANGED TO .CALL GCMEA, INSTEAD OF CO~PUTING THE CME 
ADDRESS OF THE ALLOCATED PAGE ITSELF. 

9. RFCB 

THIS ROUTINE RELEASES FCB'S, AND lJSES THE PHYSICAL 
PAGE NUMBER IN THE VIRTUAL FCB ADDRESS TO COMPUTE THE CME 
ADDRESS OF THE PAGE HOLDING THE FCB SO T~E FCR HEADER CAN 
BE FOUND (IN OFFSET CMPPT1. THIS MUST BE CHANGED TO CALL 
GCMEA. 

THAT CONCLUDES THE CHANGES NECESSARY IN MOOULE MEMRY. 

SGSUB 

ROUTINE CHKAR IN SGSUB COMPUTES THE CME ADDRESS OF 
SHARED PAGES IT WISHES TO CHECK. CHK~R NEEDS TO BE MODIFIED 
TO CALL GCMEA TO DO THIS ADDRESS COMPUTATION. 

SINIT 

SINIT MUST BE ALTERED TO INITIALIZE THE NEw MEMAP 
TABLE AFTER IT HAS SIZED MEMORY~ BASED ON THE AMOUNT OF 
PHYSICAL MEMORY FOUND, SINIT WILL ALLOCA1E 1-4 PAGES TO 
HOLD THE CME'S. 

SOVLY 

THE OVERLAY HANDLING MODULE CALLS GMBLK TO GET 1 KW 
PAGES TO BE USED FOR OVERLAYS, AND THEN UPDATES THE CME OF 
THE ALLOCATED PAGE TO REFLECT ITS CURRENT USAGE. THUS SOVLY 
MUST NOW CALL GCMEA TO COMPUTE THE CME ADDRESS. 



SRDB 

THIS IS THE SYSTEM SHARED REI\[) COliE, rlf~D THIS CODE 
SETS UP THE CME'0 FnR SHAqt.D PAGES IT Rt:ADS Iti. THIS CGDF 
MUS T lJ S E G U A E ,/\ • II L SO, Til, (l C? 0 II TI I,] E S D f r- I ,II E l) I ( J SKI) h lv', U S T 
BE MODIFIED: 

1. SBSRH 
THIS ROllTHJE SEAkCHE"S AN FCB SHt\RED P/I,GE LIST FOR 

A GIVEN SHARED PAGE, A~D RETURNS THE CME ADDRESS OF THE 
PAGE IF FOUND. THUS, SBSRH ~UST HE CHANGED TO RETURN A 
MAPPED ADDRESS. 

2. OQCHD 
THIS ROUTINE OEQU~UES A C~E FROM CANCH, AND HENCE 

MUST BE CHANGED TO REFLECT THE FACT Tfic"T CliNCH IS NO:,'\I 
A VIRTUAL CHAII,l. 

STABLE 

THE NEW DEFINITIONS OF CANCH, CLEND, AND FMCHN 
NEED TO 8E DOCUMENTED IN THIS MODULE. NOTE NO CODE IS 
AFFECTED, ONLY COMMENTS, UNLESS IT IS DECIDED TO DEFINE 
THE NEW FORMAT MEMAP TABLE HERE INSTEAD OF IN MEMAP.SR. 

SSOV6 

THIS MODULE CONTAINS A ROUTINE CALLED CHKSA ~HICH 

IS INVOKED BY AN '?SCLOSE IF THE ?SCLOSE SPECIFIED THAT PAGES 
OF THE FILE BEING CLOSE~ BE RELEASED IF NECESSARY. THIS 
ROUTINE MUST CALL GCMEA RATHER THAN COMPUTE THE CME ADDRESS 
ITSELF. 

SSOV9 

THE CODE IN THIS MODULE THAT IMPLEMENTS THE ?FLUSH 
SYSTEM CALL MUST RE CHANGED TO CALL GCMEA INSTEAD OF DOING 
THE COMPUTATION ITSELF. 



SWAPI 

THE S~AP IN CODE MUST SE CtiANGEO TO CALL GC~EA TO 
COMPUTE THE CME ADDRESS OF SHARED PAGES. 

SWAPO 

THE SWAP OUT CODE REFERENCES TrlE CMErS OF PAGES 
RELEASED. NO CHA~GES ARE NECESSARY IF RS8LK IS CHANGED 
AS DESCQIBED EARLIER TO RETlJRN THE CORRECT, MAPPED CME 
ADDRESS. 

SZERO 

ENTRY .C~ASE, CONTAINING THE ADDRESS OF CBASE, CAN 
BE ELIMINATED. AN ENTRY .GCMEA CONTAINING THE ADDRESS OF 
THE GCMEA ROUTINE WILL BE "ADDED. 
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.1IIL f)SKHT :AOS DISK RonTSTRAP 

TO ROUT A SySTEM FROM THE INVISIRLE OISK SPACE OF A~ AOS 
~ SYSTEM OR ROOTS TRAP OISK TO CURE 

T HIS COl) F IN H. L I-< F SID F=: T N P H Y SIC 1\ L R L n C K S Z E K 0 ANn nf-' F n f- A 0 S 
FUq .... \A"lH:O IHS",S. THe. [lTSK 'WTVFr< pnfnln,~ IlF THIS cnuF. IS 
9 U I L T n y 'J A ~!11 r; 1\ I. L Y R Y THE An s 1 ~J S Til. L L F.I( A~! U I) I S K F U Q ~ r. T T E q 

o S K BTl S L n A f) t: 0 V I A THE PRO G RAM L 0 1\ 0 F tJ N C TI O"J (A C HI ALL Y , 
ONLY TYE FI~ST HALF OF lYE An~ DISK ~OOTSIRAP IS L0AQfO RY 
T H r: P 1< (1 G R Al'1 L LJ A [; FR. T H F S t r: (l f\Jf) HAL F T S L n A f) f:. n R Y T 4 t F I K S r 
HAL F). D S K R 1 I'i T L L f X E C II 1 F F k 0 H L 0 C 1\ T T () ~! S U ., H ~ U 7 7 7 

CONSOLF OATA SWITCHES: 0 - UP (DATA CHANNEL) 
1 THRU ~ - lIrn r NIIf,IRt:q 
10 THQU 15 - DEVICE CODE 

(\10 T t - r H E t-' R iJ r, f~A '1 L n A fl E R L U A II S J) S K lH F k n (., THE. 0 I S K I'n1f) S E 
lJ ~J I T ~w '.1 f.3 E K IS? E C( (). tiC' 'N E \I U;, D S i\ q r LOA 0 S 1 HE S Y S T E /vi 
FRO~l THE (lISK ~"HOSt:. U~'IT fHJi\1i3ER 1<; SPECIFIED tN THE 
CONSOLE 0ATA S~ITr:HES 

RESULTIN~ CUP~ LAYOUT: 0 - DFVICE cuDE (LH), UNIT NUMbEk (RH) 
1 - DISK ADORESS OF SYSTEM'S ORIGIN 
2 THRU 76377 - 31.25K OF SYSTEM 
76400 THRIJ ? - GAR~AGE 

THE SYSTEM IS ENTERED VIA LOCATION 2 

A SPECtAL INOIRECT ENTRY IN LOCATION 2 IS PROVIDED FOR AOS 
ROQTSTRAPPI~G. T~E DEVICF CODE AND UNIT NU~B~R ARE SET UP 
RY THE CALLER (AIJS) Ar~D ACl HAS THE DISK ADDRESS OF THE 
SYSTFM'S OQIGI~ ON DISK 

POSITION INDEPENDENT CODF 

.ENT OSKBT,ODLEN 

.NQEL 

• TXT ',1 1 

: OISK DRIVER ENTRY POINT MNEMONICS 

49 OOOOO~ RECAL=3 
50 OOU005 READ~5 
51 
52 DSKBT: 
')3 
54 00000'000000 Loro: n 
55 n0001'000000 LUC1: 0 
56 )Un2'000~42 Lor2: AOSBT-OSKBT 
S7 00003'000005 Lor3: ~. 

5b 00004'000000 LOr,4: n 
'19 
60 onn05'00oaoo .RT2: ROOT?-nS~BT 

:ORIGIN OF DISK ROOTSTRAP 

:DEVICE CODE FOR OISK DRIVER 
:UNIT NUMBER FOR DISK DRIVER 
:SPECIAL @ENTRY FOR AOS BOOTSTRAPPER 
:OISK ERROR RETRY COUNT 
:DISK STATUS 

:POINTER 10 DSKAT'S RETTER HALF 



OOO? 
01 

I I r. L NSF U fl.l A T F k' TAL - P k n P F: r< T Y (l F f) A TAG F: I\J F to< ALe (1 k PO RAT InN 
nSI(HT 

02 00006'Oh21177 RonTl: TORST :CLEAR THE WORLD 
03 OOU01'1021.l00 
()400010'Oit0771 
o 
06 
07 
06 
09 00011'0(-,0477 
\ Ij 0 0 0 1 2 ' (I ? 4 4 111 

1 1 0 0 () 1 :5 ' 1 2 .3 IJ 0 0 

12 00014'Oi~0764 
13 
14 
1~ 

16 00015'10240(\ 
17 00016'10540(\ 
18 000\7'131<;00 
19 OOO?O'0041115 
? 0 0 0 0 ? 1 ' 0 (I () 11 0 0 
21 00022'000400 
22 0002.5'OOOLl00 
23 00024'OOOlJOO 
?4 
25 00025'002760 
?6 

• , 

SUR O,1l 
~TA O,LfJCl 

.:CLEAH UNIT ~UMUER - ~E~TROYED 
:BY PAGING DISK'S 5TATIIS 

• ~ET T~E OEVICE cnDE FR~M THE CONSOLE DATA SWITCHES A~D 
: OlJT IT A'ft,'AY 

· · 

READS 0 
LOA .1, /)VCHK 
ANn 1.,0 
STA O,LOCO 

:READ ~1~ITCHfS 

:nFVIC~ conE M~SK 
:MASK nEvIC~ CODE 
rPIJT IT INTO .LOC 0 

: L()lI,D THE (tThEt-< HALF nF THE Ans OTSK RO~T5TRAP 

· · SUR 0,0 
INC 0,1 
MOVS 1,2 
JSR nDIJR~+REAO 

Jfvi P • 

Jr·1P • 
.T ~1 P • 

JMP • 

J~1P @.RT2 

:DISK AUORESS 1 

:ME~nRY ADDRESS 400 
: D II t-I PIT I N 
:OISK EkRO~. 

· " , 
· " · " , 

:THAT'S IT FOR THIS HALF. 

27 
?6 

OOO?6'000077 nvr.~v: 77 :DEVICE CODE MASK 

29 
3( 
~1 

32 
33 
34 
~5 

36 
~7 

38 

: THF: OISK DRIVER WILL LIVE HE.RE. LOCATION 377 HAS A JIIMP 
: TO DSKRT'S START FOR THE PRO~RAM LOAnER . 
T 

00027'000347 ODLEN: 
DDOR~: 

000377' 

00377'000006 POFNO: 

POENo-nOORG :MAX DISK DRIVER LE~GTH 

!DTSK DRIVER ORIGIN 

.LOC 051<8T+377 

Jr'IP ROOT 1-0 SK B T :FOR PRO~RAM LOAD. 



L 1 r t (I) S F [) 1"11\ T F fd AL - P 1< I W t ~ T Y ( ] F nAT A (, F f'.; F R ALe () I-< P 0 RAT InN 

!OOO~ nSKhT 
01 AUOT?: 
f)2 
05 
OLl 
o J0400'oo<.\nj3 
06 on401 'OOOC;1 '1) 

n7 00402'on0512 
() 8 0 0 (~ ('\ 5 ' 0 0 !) 0; 1 1 
09 004()4'OOOC;10 
1 (] 
1 1 
12 
1 3 
14 0040S'Oh0477 
1':) 00406'02 1JSSO 
1600407'1?3 IH}(\ 

1 7 004 1 0 ' 101 , 2 0 
IS 00411'101100 
19 00412'101100 
2000413'1011VO 
21 00414'1011uQ 
22004lS'O/J0001 
23 
24 
2S 
26 001-116'004033 
27 00417'OOOLJ7S 
28 00420'OOOll74 
2Q 00421'0001.17<: 
3 -] 0 4 ? 2 ' 0 0 0 11 7 ;:> 

31 
32 
33 
34 
35 00423' 102!JOO 
36 004?4'024S31 
37 00425'{)300;32 
3H 0042b'00403C;; 
3 9 0 0 4 2 7 ' 0 0 0 I~ 5 6 
lIO 00430'000LlS5 
4100431'OOOIlSll 
lI2 00432'0()045:~ 

lI3 00433'025017 
lI4 00434'12,:)102 
lI5 00435'OOOll04 
lib 00436'030557 
47 004~7'O()4C;15 

48 00440'063077 
lI900441'125221 
50 
51 
52 

. . PEfAIIRI-(ATF. THE r)ISK llRIVt (MIGHT RI:. FINISHED WITH IT) 

J~R nDnR~+RECAL-DSK8T 

.IMP n[ J~I\? :ulSK Ef.<POR. 
Jf'vjP nERr~? · .. · 
,P'IP r)[Qh'? · " · ,r·1 P DEI<FP · " , 

GET T H F. II NIT I~ Ill·, R E R F fW I" T H t: C 0 ~~ C; () L I:. f) A T A S \.1 T C H F SAN l) 

PUT TT A'NAY 

qEAI)S n 
LDA 1,IHJMK 
Ai~f) 1, () 
fYluVZL 0,0 
~,jOVL 0,0 
MO'llO,O 
'v1 iJVL 0,0 
MUVL 0,0 
ST" O,LOCI-USKRT 

: REA D S ;~ 1 T C H F S 
: W"JIT NUMI3ER f'.lASK 
; jvll\ S K IHH T I'~ U t,1R E P 
~ U f\i I T '# T 0 BIT S 1 3 T H R 1 J 1 5 ••• 

:PUT IT INTO .LOC 1 

RECALIRRhT~ THE DIS~ DRIVE (MIGHT ~E A NEW DRIVEl 

JSR DOnRG+QECAL-OSKBT 
J r'{~p !)ERq~ :DTSK ERROR. 
,J rv, P DEqR2 · " · ,JMP OEr~R? · .. , 
Jf'.lP I}[RR? • II 

REAO IN THE OIR AND SEE IF THtRE IS A SYSTEM ON THIS DISK. 
IF THEQE IS, GET THE DISK AOOhESS OF ITS ORIGIN 

SUR 
LDA 
LDA 
JSR 
Ji'-1P 

0,0 
1,D18SC 
2,C1 000 
on '1 f< G + REA D - D S K R T 
OERR1 

JMD OERRl 
,It" POE (~ R 1 
JMP OERRl 
LOA 1,TdSYS,2 
fv10VL l,1,SZC 
JMP 51 
LO" 2,NSMES 
JSR X 
HALT 

;DISK ADDRESS OF OIB 

:MEMORY ADDRESS 1000 (SCRATCH) 
~RF.:AD IN DIB 
:DISK ERROR. · .. 
· " , 

· " , 
:IS THERE A SYSTEM OUT THERE? 

nF. S. 
;NO, SAY SO 

SI: M(lVzr? 1,1,SKP 
:OEAD (CAN PRESS CONTINUE). 
:SAVE ITS ORIGIN ••• 

:SPECIAL ENTRY FO~ AOS BOOTSTkAP MECHANIRM 

53 
54 
'15 

0044~'062677 AQSBT: 
004 /U'()Lj451S 

Il1RST 
SlA 1,SORG 

:CLEAR THE WORLD 
:SAVE SYSTEM'S ORIGIN 

56 
57 
Sf) 
59 00 /.)44'020515 
60 

LOAD 31.?5K OF THIS SYSTEM ON nrSK INTO LOCATIONS 
1 0 0 0 T H fW 7 7:~ 7 7, A T (1 TAL Q F 1 2 '5. 0 I S K R L nc I( S 

LOA 0, ~1t:3K ~BLK COUNT AND DISK AODR (HIGH) 
:OISK ADDRESS (lOW) IS IN ACt 



LJCtNS~U M~l~~TAL - PkOPFRTY OF DATA GFNFRAL CORPORATION 
0004 nS'<tlT 

01 0044'::i'030512 
02 004LJb'U0403C; 
o~ 004ll7'0004.5h 
04 OOll'iO'00043'i 
() ) 0 I~ 5 1 ' lJ 0 0 4 V! 
06 00452'OOO/.l33 
07 
o~ 

09 
10 0045.3'004033 
11 00454'000440 
12 0045'::i'OOO LJ 37 
13 004C;b'000436 
1il 004,)7 'OOu430:; 
15 

· · 
~ 

LOA 2,C10()0 
JSR ODr'JRf; +R E A D -[) SK fH 
,] ,I\P f)ERRl 
JMP I)ER~l 

.TMP DER!,', 

.liviD nERR' 

R£CALIR~"TF TrW nISK DRIVE 

T SQ OonkG+RECAL-nSKHT 
Jr"D Ofq~2 
.I rvl D nERR? 
.IMP f)ERR2 
.T /Vi P DERR? 

; MEI"IOR y. ADDRESS 
: OIIl-1P IT I "I 

. ;DISK F:RROR • 
: .. 
· " , 
· " • 

(ALI. DONE .v 11 H TTl 

:DTSK ERoOR. 
~ II 

· " , 
· " · 

16 
17 
18 

: PUT THF ntVICt CnDE ANO tJNIT NU~BER INTO LOCATION 0 OF THE 
SYSTEM IN CORE AND THt DISK ADORESS OF THE SYSTEM'S ORIGIN 

; INTO LOCATTO~ 1 
19 
20 OOllhO'O?OOOO 
21 004hl'101~OO 
22 00462'u2Ll001 
;>3 U04(,3'123000 
24 004h4'030an 
25 004(-.,5'041000 
26 00466'O?0/J7? 
27 00467'041001 
28 · , 

LDl\ O,lUCO-DSKRT 
~"OVS O,() 
Lu<\ 1,LOC1-l)SKRT 
ADn 1,n 
LDA 2,CI000 
STA 0,0,2 
LOll O,SUP.G 
<'III 0,1,2 

:DFVICE: CODE 
:TO LE.FT 8VT~ 
: U f\.!y T 1\J U tvl t3 E i-? 

:TO RIGHT R.YTE 
:PUT I~TO LOCATION 0 

;DISK ADDRESS OF SYSTEM'S 
;ORIGIN TO LOCATION 1 

29 
:v 

COpy SOME conE TO LOCATIONS 77400 THRU 77QOO+SSMOVF-l. 
THIS CODE WILL MOvE THF SYSTEM INTO LOCATIONS 0 THRU 76377 

00470'024l!12 
00471'030111? 

· , 

o 0 4 7 2 ' 0 3 4 II 1 ;::> 

00473'O?lOOO ~OV~l: 
00474'041400 
00475'151400 
00476'175l!OO 
00477 'l?5 t.l()4 
00500'000773 
00501'002£103 

· , 

LDA 1,NSSM,V 
LOA ?, Sr>1VORG 
LDA 3,ACON 
LOA 0,0,2 
STA 0,0,3 
INC 2,2 
rm: 3,3 
INC l,1,SZR 
JMP MOVE1 
JMP @AC(JN 

:COUNT (NEGATIVE) 
:SOURCE 
:DESTI~ATION 

:MOVE IT ••• 

:GO THERE. 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
IH 
42 
43 
ll4 
45 
46 

00502'177764 NSSMV: -SSMOVE 
00503'000643 SMVORG: SMOVE-DSKdT 

:NEGATIVF WORD-SIZE OF SMOVE 
:ORIGIN OF SMOVE 

0~504'077400 AeON: 77400 -:ORIGIN OF LAST PAGE IN 32K SYS1tN 

· , 
47 : DISK EqROR, RECALIARAJE THE DISK DRIVE 
48 
49 00505'020004 
50 00506'004033 
51 00507'000405 
52 00510'oooa04 
53 00511'000403 
54 00512'OOOlJ02 
55 00513'000402 
56 

· , 

• , 

LDA 
JSR 
Jf,1P 
JMP 
Jr-1p 
JMP 
JMP 

O,LOC4-DSKRT 
DDORG+QECAL-DSKBT 
OERR? 
OERR2 
OEQR2 
OERR2 
nERRO 

57 : DISK ERROR, SAY SO AND GIV~ LIP 
58 
59 
60 

· , 
00514'020004 nERR?: 
0051S'030Q35 QERkO: 

LDA 0,LOC4-DSKRT 
LDA ?,ODMK 

;GET DISK STATUS 

:ALREADY ~AVE DI$K STATU~. 

:GF.T DISK STATU.S 
:OCTAL DfGtT·MASK 



llrf:i\JSFp 

0005 nSKHT 
01 0051h'03Q1.I5C:; 
02 00517'10C;OOO 
03 005?0'11.11L1UO 
/") II U05?l'lh7flOO 
0 005?2'046426 
06 005?3'101?2() 
07 005?4'10122° 
08 0052S'101?()() 
09 005?6'10c.,oon 
10 (I 0 ':J ? 7 ' 1 I! 7 1.1 0 " 
1 1 OO';,30'lhI3UO 
12 O(l5~l'O~bl!17 

13 005"2;2'1(71)(j(\ 
14 o05~n'Ollhl!15 

15 00';,34'101200 
16 00535'101200 
17 0053b'1012UO 
18 0053-"014411 
19 0051.10 '014 1-l11. 
20 on5 l.\] '01)0755 
21 00S1l2' 030 LI21) 
22 U 0 5 t! 3 ' 0 () 4 C; 1 LI 

23 o 0 5 II 4 ' 0 ~ 0 4 4 ~ 

24 UOSLlS'OOll512 
?5 00S/.!6' 063077 
26 OOS/!]' 000777 
27 
28 00550'000612 
29 00551'000003 
3 j0552'000007 
31 00553'000060 
32 
33 00554'OOO50~ 
34 
35 00555'000003 
36 00556'070000 
37 0055l'001000 
38 00560'Ooooon 
39 005hl'076400 
40 005hc'OO1346 
Q1 00':;6:3'O0641? 
112 005106 
113 051117 
ll4 01lb/~40 

45 042111 
~6 051,13 
117 020102 
48 01l7Sl7 
49 0520-'2 
50 020104 
51 044523 
52 01.l5440 
53 042522 
54 051117 
55 051054 
56 020123 
57 0,2101 
58 052125 
59 051ln, 
60 oaonoo 

I',o,TFkTAL - "'j.(n..,Ft-<TY 

')E.Q2t: 

OLOC: 
o c~, T : 
OD~K: 

C60: . , 
X : 
• , 
DIRSC: 
llf\jMK: 
CI000: 
SORG: 
r~8K : 
nE',1E c. : 

LtJ~ 3,ChO 
MUV 0, 1 
hi-JD ?, 1 
ADI" "'l , 1 
Sl A 1,::;)[)LOC 
M(}\JZR 0,0 
'"1(lVlP 0,0 
vf)VR 0,0 
'v10V (I, 1 
,,:~n p, 1 
Al)')S ~,1 

LOA 3,;j)I)LOC 
ADI) 3,1 
STlI 1,.ilI)LOC 
r.10IJk 0,0 
"UVR 0,0 
MOVr< 0,0 
OSZ OLOC 
QSZ QC"'T 
J,viP I)E~2L 

U)A ~,nEMES 

JSP TYPIT 
LOA 2,QESTP 
JSR TyPIT 
HAI_ T 
. THo .-1 

DE.ST-[JSKRT+2 
~. 

7 
"0 

~cnIB 

70000 
1000 
o 
125.*400 
.+1-l1sKtn*2 

llF DATA bFNFRAL COf{PllPATION 

:ASCII ZERO 
:GEl NEXT OCTAL nIGIT 

:MAKF IT A5CTI 
:bAVF. IT 
:Gt:T NFXT OCTAL DIGIT 

:MAKF IT ASCII, MOVE 10 HI~H 

;GET THE UTHER IN ThIS GROUP 
:PIIT INTO LO~>.J 
~PUT l~O DIGIT GROUP AWAY 
:POStTION NEXT OCTAL DIGIT 

:POINT TO NEXT TWO DIGIT GROUP 
:ALL DONt:? 
; NO, AI" U THE R TWO 0 t G I T G R 0 UP .. 
:YES, PRJNT ERROR MESSlGE ••• 

;DEAD. 
: CAN'T CON T I "I U F: • 

:POINTER TO CURRENT TWO DIGIT ~ROUP 
: f\j U tv; R E R 0 F T ~I 0 D t G I T G R 0 UPS TOP Rue E S S 
~OCTAL DIGIT MASK 
:ASCII ZERO 

:BRIDGE 

;DISK ADDRESS OF DI~ 
;UNIT NUMBFR MASK 
:OCTA.L 1000 
:DISK ADDRESR OF SYSTEM'S ORIGIN 
:# OF DISK BLOCKS IN 31.25K WORDS 

.TXT '<15><12><1?>FROM DISK BUOT: DISK ERROR, STATUS~' 



I.Irt~~FD ~AIF~TAL - PNn~F~TY OF nATA GF~FNAL cnRPU~ATION 

OOoh nSKKT 
01 OOb()7'UOl/j~O nf:.STP: nt:,sT-IJC;KR"r*2 
02 006tO'054130 nt:,c;T: .Txr 'XXYXXX<15><12>' 
o~ 054130 
Oll O,41jl) 
C 006 /.11? 
06 OOQOOO 
07 00615'OOl a 34 NS~ES: .+1-nSK~T*2 
08 00~1b'OOh~12 .TXT '<l'><l?><l?>FRn~ nTgK RonT: SYSTfM NOT 
09 U()510h 
10 OC;It17 
, 1 0 LJ b II ~ 0 
12 Olj2111 
L~ OS1S13 
1.4 020102 
15 047517 
16 OS207? 
11 0?0123 
Ib OS4523 
19 05210, 
2 0 0 1.\ 6 II 4 () 
?1 OLJllI7 
22 00634'U52040 IN5TALLED<1c;><12>' 
23 Olll151~ 

24 OSlC:;24 
25 OllOC:;14 
26 046105 
27 04201'3 
28 005000 
29 
3' 
3.1. 
32 
33 00643'02 i1Ll12 
3 " 0 0 6 II 4 ' 0 ~ 0 IJ 1 2 
35 006/~5' 17h l.j.OO 
36 00646'0210()() 
37006 ln'OLl1400 
38 00650'1C:;l l.l00 
3900651'175LJOO 
1I0 00652'1?54{JLJ 
41 00653'00077"3 
42 
43 
411 
45 006S4'002fl02 

MOVE THE SYSTEM TO ITS PROPER LOCATION 

SMnVE: LOA 1,NNPG 
LOA 2,CIHOU 
SUR 3,3 

MOVE?: LDA 0,0,2 
STA 0,0,3 
INC 2,2 
INC 3,"3 

• · 
INC 1.,1,SZR 
.IMP ~WVE2 

;COUNT (NEGATIVE) 
;SOURCE 
: II EST I NAT I (l1\J 
:MOVE IT ••• 

; ENTER THE SYSTEM VIA LOCATIUN 2 

· , 
JMP @2 ;BYE-BYE. 

46 
1I7 
48 
49 
50 

006~5'101qOO NNPG: -764()U ;NEGATIVE NUMBER OF WORDS TO MOvE 
:OCT.~L 1000 

51 
52 
53 
54 
55 
56 
57 
58 
59 
hO 

00656'001000 eTHOIl: 1000 
000014 SSMOVE=.-SMOVE :WORD-SI1E Of SMOVE 

)6,7'054417 
OObf.,O'1C:;1220 
0061)1 '021000 
006f,2'1C:;101"3 
006h3'101~1J0 

· , : SLJRRnUTINE TO TYPE A MESSA(;E. CALL wITH A ,}SR. AC2 HAS 
: "RYTEPOIl\ITER TO THE f\t1ESSAr,E (~t'ULL TERMINA1IO·:N). ACO 
: JS DESTROYED AND AC1 IS SAVED 

· , 
TYPIT: 
TTTYP: 

STh. 3,TIRTN 
r>.1 () V Z R ;>,? 
LDA 0,0,2 
MOVII 2,2,SNC 
MOVS 0,0 

:SAVE RETURN ADDRESS 
: GET NEXT CHAR IN MESSA(;E .... 



LIC:f-.r,ISF.lI IIIflllFfdAL - PROPFIHy OF nATA bFI\JE~AL cnRPor~ATION 

0f)07 i)SKbT 
01 OOb6i.1'151100 
o 2 0 0 b b ~ , lJ 7) It II 1 ? 
'n 00666' Ud400 
n II 0 0 6 h 7 ' 1 '1 1 l! 0 0 
o J0670'101(115 
()6 00671' 002 /1U'1 
07 00672'Oh1111 
Od 0067j'()b_~hl1 

Og 0067£1'000777 
10 0067'::l'0007b·~ 

1 1 

'.10\lL '2,2 
LD/\ '3,C177 
AND 3,0 
TNC 2,;> 
~,1 0 \I Ii (), 0 , ~ I\J R 
J M P 11T T R Ti'J 
nOAS O,TTO 
~KPUN TTf) 
JI"}P .-1 
J'4P .lTTYP 

12 00676'000000 TIPT~: 0 
13 00677'000177 e177: 177 
14 

:8UMP MESSAbF AvTEPOINTER 
:ENO OF f.1ESSAGE? 
,VES, RETURN TO CAlLE~. 
:NO, TVPF THE CH~RACTEH 

: I ~ I 1 D n!\j F ? 
~NO, WAIT FOP IT~ 

:VFS, LOOP. 

;RETURN ADDHESS SAVEAREA 
:OCTAL 177 (CHARACTER MAS~) 

15 00700'000100 
1 b 

• BLK OSKST+l000- • :ZERO REST OF DiS~ BLUCK 1 

17 

**OuOOO TOTAL ERRORS, 00f)0f) PASS 1 ERRORS 



oooe (l S K f~ r 

ACOi'I OOfl,;)fl4' 4/34 4 / I~ 1 4/45 
AUf) _ lU~OOO 1.J/23 5/04 5111 5/13 
A [\10 'O~4(\0 2111 '11\6 5/03 5/10 7/63 
An"HT flU0442' 1/56 "3/53 

R r 1 (01)006' 2/02 ?/'IH 
qUO,.? 000400' 1/60 3/01 
r.l000 0(105 C; 7 ' 3/~7 4/01 4/24 5/37 
e177 (\lJOb77' 7/02 7/13 
C60 0OO5C;~' S/01 5/31 
CTHOII 0OO6Sh' f.../~4 f...IUI.) 

nCNT 0(j0~51' c;119 5/2'1 
ODLEN 000027' EN lll~ 1 2/7,3 

ODOPS ()OOO~O' ?/19 ?/'I3 2/34 ~/05 7,/?6 '1/7,8 1:$/02 

411 0 1-1/ c:; 0 

nEMES ()OO5f...2' 5/21 5/ I~O 
nER2L 000516' S/Ol 5/20 
DEQRO 00051S' 1.l/5S 1.l/60 
OERRl 0(1)505' 3/'19 7,/40 3141 3/42 4/03 4;Ot4 !.i/05 

4/0f, 4/49 
nERR2 000,;)14' 3/06 3/0-' 3/08 3/09 7,/27 3/?B 3/?q 

~F~O l) / 1 1 4/12 4/13 ll/ t 4 !l/Sl 4/t;2 

4/53 4/54 4/S9 
DEST 00061U' 5/28 6/01 6/02 

DESTP 000607' 5/23 1)/01 

DIRSC 000:'55' ~/36 5/35 
DLOC 000550' 5/05 5/12 5/14 5/1'8 5/28 
f)OA 061000 7/07 
DSKBT 000000' EN 1/41 1 ;t12 1/56 1/60 2136 2/38 31{)S 

3/22 3/26 3138 4/02 4/10 4/20 IU22 

4/Q4 4/49 4/50 4/59 5/28 '5/40 6/01 

hl07 7/1C, 
D!)Z Olaooo· 5/10 SI19 
DVCfviK 000026' 211 0 2/27 
HALT 063077 31lt8 5/25 
THSYS 000017 3/43 
INC 101400 2/17 4/"1,7 4/38 4/39 6/38 6/39 6(40 

7/04 
IORST 062677 ?102 3/53 
ITTYP 000660' (;,/57 7110 
J !vIP 000000 ?/20 2/21 2/22 2/23 2/25 2/38 3106 

3/07 3/08 3/09 3/27 3128 3/29 31"30 
31"39 3/40 3/41' 3/42 3llJ5 it I 0 3 (4104 

LJIOS 4/06 4111 'l112 LJI13 4/1'4' ii/au 
4/41 4/51 4/52 4/53 4/':;4 4/55 5/20 
5/26 5/33 6/41 6/45 7106 7/09 711 0 

JSR 004000 2119 3/05 3/26 3/38 3/47 4/'02 4/1 0 

4/50 5/?2 5/;>q 

LDA 020000 2110 3/15 3/36 3/37- 3/43 3/46 3/59 
4/01 4/20 4/2-2 4/24 0.126 4/32 4/33 

4/34 4F~5 41lP~ 4/59 4/60 5/(H 5/12 

5/21 5/23 6/33 6/34 &/36 6/58 7/02 

LUCO 000000' 1/54 2/12 '-1/2,0 

LOCl 000001' 1/S5 2/04 3/22 4/22 

LOC? ()OOOO2' 1/C,6 
LUC~ 000003' 1/57 
LO 000004' 1/58 41l~ 9 4/59 
MOV \01000 2/18 "1)/17 3/18 3/19 3/20 3/21 3/44 

3 / l~ 9 4/21 5/02 5/06 5/01 5/08 5/09 
'5/1':) 5116 5117 6/57 6/59 h/60 7/01 



'- I r t I\J SF D 1"1 1\ 1 F h' 1 A L - PRnfJFh'TY l)F DATA r,FHFh'AL C ORP()P AT IOi'J 
0009 C>SKRT 

7/05 
'-lOVE 1 on047:J)' 4/~~ 4/40 
\H1IIE? 0006116' h/36 h/41 

.' 0005;'1' ~/'1q 5/39 . " 

".ItJPG 0OO6'iS' f..rn f.,/1J7 
'\'SMES 00061S' ~/4b h/07. 
NSSMV ()(l(l'i02' IJ I~? 4/lJ~ 

nl)MK O(;05'i2' lJ/h{) 5/~U 
PI) t l'l f) O!)O.377' 21 n ?/~H 

~I:.A[) I)OO\lO') 1 / 'i II 2/19 'S138 Il102 
QEADS ObO'HI ;>/09 3/1£1 
I:?ECAL ()(JOO03 1/49 ~/O5 3/?6 4/tO 4/50 
SCDlR (lOOO03 5/35 
51 0004 LJ 1' 3/45 ~/LI9 

SKP 000001 3/lIY 
SKPDN 06360P 7/08 
S~10VF 000643' 4/44 61 "33; 6/49 

SMVOR 000505' 4/33 4/4£1 

'iNC 000005 6/'19 
SNP 000005 7/05 
SORG 0005hO' 'I 1 Cjlj 4/2"6· 5/38 
SS~10V 0000]4 4/43 6/49. 
STA 040000 ?IOlj 2/1'2 3/22 3c/54 4/~S 4/27 4/36 

'i/05 ')/ILJ £:'/~7 6/56 
SUR 102400 ;>/03 2/16 3/35 6/35 
SIC 000()O2 <:/LJll 

~ZR 00000£1 4/"39 6/40 
TPnN 000676' £:,/56 7/0& 7/12 
r- 000011 7/07 7/0e, 
T I, iT 0006,)7' 5/22 'i/24 5/33 6/56 
IJNMK 000556' 3/15 5/'36 
X 000554' 3/47 ')/33 
.BT2 000005' 1/60 2/25 


