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1. l~IaaDucIla~ 

This manual describes In details the 5GM2 diagnostic system 
use. 

Diagnostic System Is composed bYI 

- Resident code 
- Test under Diagnostic operatlns system 
- Tests under Standard operatlns system 

The SGM2 diagnosis Is made at three levelsl 

- Level 1 (START) 

- Level 2 (STAL) 

- Level 3 (DIAO) 

Eprom resident tests 

Tests under Diagnostic 
stand-alone operating system 

Tests under Standard (UNIX) 
operatlns system 

It's always executed during the initialization phase. It's 
devlded Into three parts: 

Integrated Diagnostic Routines 
Resident Diagnostic Routines 
Dla.nostlc Bootstrap 

Hon.~N.II Confidential And Proprlet.r~ 
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These routines (also called SELFTEST) are coded into each 
standard VMEbus controllers' EPROM. They check integrity of H/W 
chips on the board, and supply an error code if any failure is 
found. 

The results of lOR's tests are collected and checked by 
Olasnostic stand-alone Processes I If errors have been found. an 
error code is send ori· console. 

These software routines have been developed in ofd~r to 
detect failures into each proprietarY Controller board 
(CPO-OCO-SPO-LPO). They are executed every time the system Is 
switched on or reset. They are coded in EPROM and written In 
Motorola Assembler 68000. 

i· ~ 

II! . 

, . :. ',' I 
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The followins area~ are tested by RDRI 

EPROM • checksum control 

PIT • resisters Intesrlty 
• Interval timer 

SPEC. NO. 

A78138664 

MMU • "resisters" Intesrlty 

SHEET 

9 

• read/write memory throush descrlptorB 
• error manasement 

- read/write violation 
- operations on disable sesment 
- operations out of segment 

MEMORY • addressability (all the present memory) 
• Integrity (only UP to-5"12 Kbyte) 

CPO/SPO INTERRUPTS 

seo CONTROLLER SIMI resisters Intesrlty 

DCO CONTROLLER • check of self-test results 
STREAMERs data resister Intesrity 
( I nt erface) 

At the end of RDR execution. the followins steps are performedl 

- disable MMU translations 
- clear main memory 
- display OK code 

REV. I 

• DRAFT I 

Notel RDR's have to run almost for UP to 35 seconds. to be 
sure hard disks have speeded UP. 
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EPROM 

STATIC L_RAM 

STATIC S_RAM 

PIT 

S10 

• checksum control 

• addressability 
Integrity 

• addressability 
• I ntesr I t y 

• resisters Intesrlty 
Inter'val timer' 

• r'eglsters Integrity 

CPO/SPO Interrupts 

3.2.3 

The following areas are tested by RDR: 

EPROM • checksum control 

STATIC L_RAM • addr'essability 
• Integrity 

STATIC S_RAM • addr'essab i 11 t y 

• Integrity 

DHA I/O HEM • addressability 
• Integrity 

PIT • r'eslsters Integrity 
• interval t I mer 

SIO • resister'S lntegrlty 

CPU/DHA INTERRUPTS 

CPO/LPO Interrupts 
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3.3 EaaQa_HESS~GES 

If an error occurs durlns the execution of RDR's a messase 
I. shown on the display. The messase consists of a number 
either blink ins or steadY,as shown In the followln9 tables 

CODE ERROR DESCRIPTION ORU CRU 
-----1-------------------------------1-------1--------1 

, . , t i 

, -
'I 'i 

" ii, 

" , 

i I 

* • blink In. value 

, ('. . .I ~ , ; 

~: , ! 
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3.4 BOOISIRAf 

In developing this bootstrap sequence, also controller and 
device operability has been take In account. 

Before start Ins the physical 1/0 operation on the device, 
SELF TEST command Is slved to controller, In order to assure the 
correct functionality of IHDC component. 

Bootstrapping takes place trying to operate on the devices 
selected In the following sequence: 

- diskette (diagnostic or standard O.S.) 

- hard disk 0 (standard O.S.) 

- hard disk 6 (standard O.S.) 

The following command sequence is executed on the selected 
devices 

- RECALIBRATE 

- SEEK TO CYLINDER 

- READ (sector 0 - head 0 - cylinder 0) 

The contents of the loaded sector are tested by means of a 
pattern control, in order to detect whether they really belons 
to an operating system load module. 

Hon.~well Confidential And Proprletar~ 
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3.5 DlseL~~_CQDES 

The followln! steadY dlslts can be displayed. 

T.B.D. 

; j ; 

.... ~ 

'I , 



0 

.. 

0 

----------------------------------------------------------------------
H 0 N E Y W ELL I SPEC. NO. SHEET REV. I 

I 
DRAFT I 

I DIAGNOSTIC "ANUAL 
Hisi-Pre.nana ".sel A78138664 14 

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

When the O.S. (diagnostic or standard) is loaded Into 
memorY, I t can have useful I nformat Ion about the Syst em 
confl,uratlon by reading appropriate locations. 

Memory structure, after RDR's & BOOTSTRAP, 15 as followsl 

1 ______ ---------------------------------
Addr. 000000 1 DCO/oPO entry table 

1---------------------------------------
000010 1 DC1/DP1 entry table 

I~--------------------------------------000020 1 SlLPO entry table . 

1---------------------------------------
000030 1 S/LP1 entry table 

1---------------------------------------
000040 1 S/LP2 entry table 

1---------------------------------------
000050 1 S/LP3 entry table 

1---------------------------------------
000060 1 S/LP4 entry table 

1---------------------------------------1 
aOOIJ70 1 S/LP5 entry table 

1---------------------------------------
000080 1 S/LP6 entry table 

1---------------------------------------(J00090 1 S/LP7 entry table 

1---------------------------------------
OOOOAO 1 VHEbus controller a entry table 

1---------------------------------------OOOOBO 1 VHEbus controller 1 entry table 

1---------------------------------------
OOOOCO 1 VHEbus controller 2 entry table 

1---------------------------------------000000 I VHEbus controller 3 entry table 

1---------------------------------------OOOOEO 1 CPO entry table 
1---------------------------------------

OOOOFO 1 CP1 entry table 
1---------------------------------------

0()0100 1 CHO entry table 
1---------------------------------------

000110 1 CH1 entry table 
1---------------------------------------

000120 1 SCO entry table 
1---------------------------------------

O()0130 1 R.F.U. entry table 
1 ______ ---------------------------------

HonevMell Con~ldentlal ~nd Proprletarv 
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000140 MEMORY BIT MAP 

000144 INITIALIZING DEVICE NUMBER 

- Each board entry table contains Informations about: 

• board presence/absence 

• board functionality 

• slot insertion number 

• processor type 

• lines informations (only for L/SPO boards) 

Memory bit map sives Informations about memory 
configuration, on 32 bit length. 
Each bit, starting from less slsnlficant bit of Ions word, 
represents 1 memory Mb, as follows. 

o = memory absent 01" faulted 

• 1 • memory present 

- Initializlns device number supply the number of Disk from 
which Operatlns System has been loaded, starting from 00 • 

Honevwell Con¥ldentlal And Proprletarv 
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4.1 I~IROQUCIIO~ 

A stand-alone Dlasnostic System (STAL) is available on 50M2 
System. STAL is shipped with the system via a floppy. labelled 
DIAOX2. 

The STAL soals are the covered and the localization of 
failures. at CRU level. in the followin9 areas' 

- CPO board 
- SCD board; 
- CHO board 
- Memory boards 

DCO/DPO controller board 
- SPO/LPO controller board 
- VHEbus standard controller boards 
- Disk devices 
- Floppy device 
- Streamer device 

4.2 QIAG~2_SIRUCIUHE 

The floppy DIAGX2 has a sequential files structureJ files 
access Is made via the parameters TRACK/SECTOR/HEAD of the file 
start. getted from the DIAGX2 directory file. 

The DIAGX2 sector size Is 512 bytes. with 9 sectors per 
track. 

The free tracks on DIAGX2 are available for 
dlasnostlc Process to perform Format/Write/Read test. 

The flo~py structure Is shown In the followlns table I 

Honeywell Confidential And Pro~rl.tary 
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TRK 00 
01 02 

, 

03 

I I I I 

04 05 06 07 08 09 

IPRIMARYIP_SECTIFILE 1 I •••• • • I. • • • • • I 
I I I I 
---------------------------------------------------------------
TRK 01 

01 02 ",'03 

I ••••••• I FI LE 2 ••••• 
I I I 

TRK 02 

TRK n 
01 02 03 

04 

04 

'1 st I 
•• I •••••• I f'1" ee I 

TRK .n+1 
01 02 03 

Isector I 

04 

05 06 07 08 

•• I ••••• I FILE 3 I • • • •• I 
I I I I 

" 

05 

05 

06 

, I 

I 
I 

06 

07 08 

07 08 

09 

09 

09 

--------~-----------------------------------------------------.-

TRK 79 
01 

AVAILABLE FOR FORMAT/WRITE/READ TESTS 

02 03 04 0:5 06 07 

AVAILABLE FOR FORMAT/WRITE/READ TESTS 

Hanevwell Can~ldentlal And Pra~rlet.rv 
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The Boot file Is the 1st DIAGX2 sector (sect. 1 - cyl. 0 -
head 0). It is loaded Into memory. at address $F5E20. by 
resident Bootstrap. 

SGM2BT target Is to load from DIAOX2 floppy the directory 
file (P_SECT) and the Diagnostic Monitors (CPOMON-L/SPOMON). 

Correct RDR eKecutlon on the other controllers are also 
checked. reading error Information Into each board entry table. 

Errors during this phase are signaled using STATUS display. 
The possible displayed values arel 

, . ~ ... 

T.B.D • 

Honeywell Con~ldentlal And Pro~rletarY 
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4.3 DIBECIOR~_EILE - P_SECT 

The sector 2 of DIAGX2 is used as directorY for the files 
recorded on the floppy. 

Each file has an entry in P_ SECT. on 16 bytes. with a 
structure as follows: 

Bytes count 

1-6 
7-8 

9 
10 _ ....... . 

1'1-12 
'13-16 

Contents 

file name(mus~ be on 6 character) 
start cylinder 

.. head 
sector 

length (bytes) 
entry address of Process 

REV. I 
I 

DRAFT I 

The last 4 bytes of P_ SECT contents the parameters 
(Sector/Cylinder/Head) of the 1st free sector on DlAGX2. 

4.4 

The following Processes are recorded on DlADKT floppyl 

- SGM2BT Primary boot file 
- CPOMON Dlasnostlc Monitor ( CPO ) 

SPOMON Man I tor ( SPO ) 

LPOMON .. Monl tor ( LPO ) 
- SG2CPX Dlasnostlc Process of CPO 
- SG2SCX Diagnostic Proces. of sea 
- SG2CHX Dlasnostlc Process of' CHO 
- SG2SPX Dlasnostlc Proce •• of' SPO 

SG2LPO DI.sno.tlc Proce •• of' LPO 
SG2MEM " II II M.llory 
SG2DSK " •• 'f DI.k 
SG2FLP •• .. II Flo .... y 
BG2STR II II " Str •••• r 
SG2VMX •• " .. VHEbua cntr 

- SG2TAP Line/Printer/StreaMer .. lu •• te.t 
SG2BDC Te.t tool f'or DI.k./Flo .... v 

- SG2DFC T •• t tool for DCO controller 

Honev~.11 Con~ldentl.l And Pro .. rlet.rv 
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The STAL Dlasnostic Monitor hands the console dlalos with 
the user. loads and puts in execution the Diagnostic Processes. 
and hands the tests results. It also contains some utilities 
(see point 2.2.5.3.3) 

STAL console dlalos with user is made in Italian or English 
language. 

The lansuase selection is 
using console line test ins phase. 
from console a characters strinsl 

made at 
User is 

"abed" or 

initialization time. 
required to input 

"dcba" • 
• t." •. 

if "abed" is I nt roduced. console dialo9 will be In 
Italian 

- If "dcba" Is I ntrodl.1ced. console dialos will be in 
Enslish 

The Dlasnostic Monitor Is loslcallY divided into two parts: 

- System Monitor (CPOMON). running on CPU 68020 

- I/O Monitor (L/SPOMON). runnlns on each L/SPO board 

The Diagnostic Monitor has also some control keys. to edit 
input from console. They arel 

- BACKSPACE 

- BREAK 

the last character entered from 
console Is deleted 

all t he current runn Ins 
operations are stopped.and the 
control returns to Monitor 

Honeywell Con~ld.ntl.1 And ProprietarY 
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Diagnostic Monitor is able to hand two types of commandsl 

- user commands 

- system commands 

User commands are In lower-case letters. and they are shown 
on console at the end of Initialization phase. as the User 
Selection Menu. 

SYstem commands are In upper-case letters. and they are 
shown entering from~onsole the command HHEN. 

.1 

USEB_COMthUIDS 

See manual HSYSTEM TESTING GUIDE" 'or user command 
operating rules. Follows a brief description of these commands. 

a The SYstem H/W configuration Is shown on 
console. and then all the Diagnostic 
Process relatives to existent H/W resources 
are automaticallY runned. 
The chain Process order is as follows: 

- SG2CPX 

- SG2SCX 

- SG2CHX 

- SG2MEM 

- SG2SPX 

- SG2LPX 

- SG2DSK 

- SG2FLP 

- SG2STR 

- SG2VMX 

Honevwall Con~ld.ntlal And Pro~rlatarv 

..... , 



----------------------------------------------------------------------
H 0 N E Y W ELL I SPEC. NO. SHEET REV. I 

I 
DRAFT I 

I DIAGNOSTIC HANUAL 
Hisi-Presnana H.sel A7B13B66Le 22 

b 

c 

d 

f 

At the end of last Process. the system Is 
automaticallY reboot from the first ready 
disk unit. 
The chain execution is stopped If a 
Diagnostic Process signal an error. 

This command performs the same steps· as NaN 
command. except the last. 
At the end of last Process execution. the 
User Selection Menu is shown again on 
con:;olt:~. 

The chain execution is stopped If a 
Diagnostic Process slsnal an error. 

The D i agnOlit I c Process· of 
(S02CPX) i.-loaded and executed 
nllJd e • 

cpa board 
In recycle 

The eH€(:ut ion is stopped if a "break" Is 
send from console. or If an error Is found 
by Diagnostic Process. 

The Diagnostic Process of 
(SG2SCX) is loaded and executed 
mode. 

sca board 
In recycle 

The execution is stopped 
send from console. or 
by Diagnostic Process. 

if a "break" is 
if an error is found 

The Diagnostic Process of CHO board 
(SG2CHX) is loaded and executed In recycle 
mode. 
The execution is stopped If a "break" is 
send from console. or if an error is found 
by Diagnostic Process. 

The Diagnostic Process of Memory (SG2MEM) 
is loaded and executed In recycle mode. 
The execution is stopped if a "break" Is 
send from console. or if an error Is found 
by Diagnostic Process. 

HoneYNell Confidential And Pro~rletarY 
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The Diagnostic 
(SG2SPX/SG2LPX) 

Process of 
is 10aclt;:d 

SPO/LPO board 
and e>cecut ed In 

recycle mode. 
The el<ecutlon Is stopped If a "break" Is 
send from console. or If an error Is found 
by Diagnostic Process. 

The Diagnostic Process of Disk (S02DSK) Is 
loaded and el<ecuted in recycle mode. 
Read only tests are performed. handling bad 
disk sectors. on all the media. On 
diagnostic cYlinder (the last device 
cylinder). error management tests and 
Format /Wr it e/Read operat i ans are perform"ed. 
The execution is stopped if a "break" is 
send from console. or if an error is found 
by Dlagnost ic Process. 

The Dla9nostic Process of Floppy (SG2FLP) 
is loaded and executed In recycle mode. 

only 
else 
are 

floppy 

If floppy is written protected. read 
tests are performed on all the media. 
also Format/Write/Read verify tests 
performed on not used DIADKT 
cylinders. 
The e:-:ecl.1tion is stopped if a "break" is 
send from console. or if an error is found 
by Diagnostic Process. 

The Diagnostic Process of Streamer (SG2STR) 
is loaded and el<ecuted in recycle mode. 
The e>:ecut ion is stopped if a "break" is 
send from console. or If an error is found 
by Diagnostic Process. 
Read only tests are performed. 

The Diagnostic Process of .VMEbus Controller 
boards (SG2VHX) Is loaded. 
Another User Selection Menu Is 
console. and a new selection 
entered. corres~ondlnB to the 

shown on 
must be 

VMEbus 
Controller board that Is to be tested. 
The selected Dlasnostlc Process is executed 
In recycle mode, until a "break" Is send 
from console, or an error Is found. 

.. ~ 
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' •• 7.2 

The system commands are: 

HE 
DG 
DH 
DO 
bR 
(name) 
OS 
LD 
GO 
EtR 
NEt 
PI~ 

DR 
0:< 
A:o( 
SR 
PC 
HD 
HH 
LS 
PN 
FT 
RL 

Show list of commands' 
DIADKT floppy generation 
DIADKT floppy modify 
DIADKT floppy dup 
Recycle on user "b" selection 
Load and execute a Process from DIADKT 
Re-boot the system starting from Disk 
Load a Process from DIAGX2 into memory 
Start/Restart a Process 
Set/display breakpoint 
C I ear break po i nt 
Display system H/W configuration 
Display all PROCESSOR resisters 
Display/modify "x" PROCESSOI~ data resister 
Display/modify "}t" PROCESSOR add. resister 
Display/modify PROCESSOR Status Resister 
Display/modify PROCESSOR Prosram Counter 
Hemory dl.1mp 
Hemory diSPlay/modifY 
List DIAGX2 floppy directory 
List names of Diagnostic Processes 
Format: a floppy 
List revision levels 

REV. I 
I 

DRAFT I 

A detailed description of these commands Is given In the 
following sections. 

In the followlns. optional values will be Indicated 
using ( J • needed values using (> 
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4.7.2." 

This command is used to generate DIAGX2 floppy, starting 
from an already formatted media. The files to be recorded onto 
DIAGX2 (Dla9nostic Processes) are send from a Motorola system 
to 5GM2 memorY, via a line between the two Systems. 

Command use: DG 

= oG 
* Load SGM2BT from MOTOROLA system * 
* Loading .••• * 
* Enter Process name to be loaded ("EXIT" to end) 
= CPOMON 
* Load CPOMON from MOTOROLA system * 
* Loading •••• *" 
f(- Enter Process name to be loaded ("EXIT" to end) 
= 

-- EXIT 
= 

4.7.2.2 

The OM command permits to change already recorded Processes 
onto DIAGX2 floppy, or to add new processes. The files are send 
via a line from a Motorola System to 5GM2 memory. 

Command use: OM 

= OM 
* Enter Process name to be loaded ("EXIT" to end) 
= SG2oSI< 
* Load SG2DSI< from MOTOROLA system * 
* Loading •••• * 
* Enter Process name to be loaded ("EXIT" to end) 
• EXIT 

At this point the loaded Process may be executed, slvlns 
corresponding execution command, without re-boot the sYstea. 

Honeywell Con~ldential And ProprietarY 
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The DO command makes a logical copy of DIAGX2 floppy onto 
another already formatted media. Only Processes have an entry 
in DIAGX2 directory are copied. 

Command use: DO 

.. DO 
* Mount the new floppy. Reply Y when done. 
= Y 
= 

't.7.2.4 

Using this command. is possible to recycle on the 
Diasnostic Processes chain execution. 

At the start of first step. the H/W system configuration 
table is shown on console. re"luiring a "carriage return" to 
continue. The table doesn·t appare on the other passes start. 

The execution is stopped If a "break" is send from console. 
or if an error is found by a Diagnostic Process. 

Command use: bR 

Is p05sIble to load from DIAGX2 floppy a Process and to put 
It In execution. giving the Process name as a command • 

ComMand usel (name) 

(name) .. Name 0' Process to be load 

.. SG2FLP 
* Recycle on te5t ? (YIN) * 
n Y 

The Process will be loaded and executed. See point 2.2.6 for 
more detailed description. 

Hon.vwell Con~ldentlal And Proprletarv 
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Is possible to load from DIAGX2 floppy a Process. at the 
sived address. usins LD command. 

Command use: LD <name> <address> 

<name> = Name of Process to be load 
<address> a Loadins address 

= LD SG2FLP 6000 
= LD TEST1 84000 
= 

The indicated Processes will be loaded at the sived 
addresses. The cont..rol. after each load. is at Monitor level. 

Is possible to start/restart a Process. at the gived 
address. using GO command. 

Command use 1 GO (addressJ 

(address] = Restart address 
Default = Last active breakpoint address. 

If no active breakpoints. 0000 

= GO 

The program e~ecutlon restarts at the last active 
break-point address. If no break-points are active. an error 
messase is send on console. 

= GO 6840 

The ~rogram e~ecutlon restart with the Instruction at the 
sived address. 

.~ ,; 
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The command OS gives the posslbllty to re-boot ~ulckly the 
system. without press RESET pushbuttom. starting from any Disk. 

A very usefull feature offered by this command is bypasse 
of the Bootstrap initialization chain (Floppy-DlskO- ••• -Dlsk6). 

This chain automatically boots the system from the first 
ready' SYstelft media; if Disk 0 is a System Disk. is not possible 
to bodt auto.aticallY from another Disk. 

Using OS command. is possible to boot from another Disk 
without remove first Disk from the system. 

Command usel OS (value] 

_ [value] = Disk device number. between 0 and 6 
Defalll t = 0 

c OS The system is re-boot starting from Disk 0 

= OS 2 The system is re-boot starting from Disk 2 

Using BR command. is possible to put breakpoints into a 
Process code. and to display them on console. 

When a breakpoint is encountered. CPO or L/SPO stops the 
Process code execution and gO to Monitor command level. giving 
the possibility to look at processor state. at m~~ory values. 
at H/W resisters. or to change all these values. The Process 
code execution is restarted using NGO N command. 

The breakpoints mechanism Is obtained using Illegal 
Instruction trap. The user code Is substituted by $4AFB illegal 
code. and restored before restart In. execution with NGO" 
cOllmand • 

Command usel 

<address > 

.. BR 104902 

.. DR 6000 
.. BR 7CCA 
• DR 
104802 
6000 
7CCA 
II 

BR <address> 

• Breakpoint addre •• 

(L_RAH addre •• - executed by SPO) 
(memory addre •• - executed by CPO) 
(" H H U U) 

Honeywell Con#ldentlal And ProprietarY 
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The HB command clears breakpoints setted by BR command. 
restoring user code. 

Is possible to clear all the setted breakpoints, or only one 
break po I nt • 

Command usel 

(address] 

n N9 6000 
.. BR 
10'.802 
7CCA 
= NB 
= BR 
= 

NB (address] 

.. Breakpoint address 

"(o.nlY this breakpoint Is cleared) 

(all the breakpoints are cleared) 

, .. , . 

The PR command displays on console the H/W configuration of 
system at boot time. The following table is shoNn: 
<Y = present resource I = absent resource). 

Command usel PR 

.. PR 
* * tEtE·** * tE** te·* tE* te·tE* *tE te· tEtE* * tE tE tE* * ** tE * tE tE*tE* * * tE* * * * tE tE tE tEtE* * * tE* tE* *tE 

The Syste. conflsuratlon Is (VHEbus Units are not slved)1 
(p • ~resent Unit I a absent Unit P - System Disk) 

MEMORY availlablel 08 Mb CP01 I 

CHOO ~ SPOO fit SP01 fit SP02 fit 
CH01 I KPOO I KP01 I KP02 I 

TAPE fit OISKO P DISK1 fit 
DlSK3 I DISK4 I DISK5 I 
• 

Hon.~w.ll Confidential And Profitrl.t.r~ 

LP03 fit 
KP03 I 

DISK2 fit 
DISK6 I 
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4.7.2.12 

Using DR command. is possible to display on console all CPO 
or L/SPO registers. compatted into a table. 

Command usel 

[pr. name] 

= DR 
PC=00006BA'. 
00=000004F9 
O't::OOOOOOOO 
AO=00S03A26 
A4=00BSFFFF 
= DR SP'1 
PC=00102AC2 
00=00000000 
D't=003't7FFO 
AO=00344406 
A4::FOOOFFFF 
= 

4.7.2.'13 

DR [pr. name] 

= Processor name 
Oefau 1t 1:1 CPOO 

SR=2510 
01=FFFFFFFF 02=00000000 
05=7FFF(J001 06=00807800 
A1=00SOE53A A2=0000OOOO 
A5::00007FFF A6=00000000 

SR=2300 
D1=FFFFFFFF 02=00OA6400 
D5=7FFFFFFF 06=00000000 
A'1 =0034055A A2=00000OOO 
A5=FFFFFFFF A6=FFFF0902 

03=00007FFF 
07=008042C8 
A3=FFFFFFFF 
A7=00007AB4 

D3=FFFFFFFF 
07=00005'tCO 
A3=00000OOO 
A7=00102FB4 

The command Ox displays or changes the value of CPO or 
L/SPO data register Ox. If the value is changed, the resister 
Ox will have the new value when the execution of Process code 
will be resumed, after the command "GO N • 

Command usel 

(value1 ) 
Cpr. name] 

Cvalue2] 

• 01 
. FFFFFFFF 

• 01 55A8 
• D1 
000055A8 
• 

D(value1) Cpr. name] [valu22] 

• Resister number 
• Processor name 

Default • CPOO 
• value to be asslsned to resister (HaK.) 

HoneYMall Confidential And ProprietarY 
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III 01 SPO 
00000000 
= 01 SPO F499 
.. 01 SPO 
0000F499 .. 

4.7.2.14 

The command Ax d'isplays or 
L/SPO address resister Ax. 
register Ax will have the new 
Process code will be resumed. 

changes 
If the 

value 

the 
value 
when 

value of CPO or 
Is changed •. the 

the execut Ion -- of 

Command usel A<value1) Cpr. namel Cvalue2l 

<value1 ) 
[; pr. name) 

Cvalue2J 

... AS 
0000S4E2 
.. AS 0 
== AS 
00000000 
... AO SP2 
00C03002 

.. Resister number 
= Processor name 

Default .. epoo 
.. value to be assigned to register (Hex.) 

.. AO SP2 caaaoa 
• Aa SP2 
aacooooa 
... 

The command SR dls~lays or chanaes th~ value of CPO or 
L/SPO status resister. If the value is chanaed. the resister SR 
will have the new valu~ when the execution o~ Process cod~ will 
be resumed. 

COMmand usel SR t~r. namel tvalueJ 

Honey~ell Con~ldentl.l And Pro~rlet.rv 
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[valueJ .. value to be assigned to register (Hex.) 

... SR 
2700 
= SR 2300 
.. SR 
2300 
.. SR SPO 
2000 
.. SR SPO 2700 
a SR SPO 
2700 
• 

REV. I 
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The command PC displays 
L/SPO prosram counter. If the 
command "GO" the execution of 
from new PC value. 

or changes the value of CPO or 
value is changed. giving the 

Process code will resume starting 

Command l.1se: 

t pr. name J 

PC Cpr. namel [valuel 

.. Processor name 
Defau It = CPOO 

tvalueJ = value to be assigned to register (Hex.> 

= PC 
000078A2 
a PC 6000 
.. PC 
00006000 
- PC SP1 
00104FFB 
.. PC SP1 104000 
- PC SP1 
00104000 .. 

I \ , 
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'907.2.17 MO_=_DlsBla~_memoc~_on_console 

Us I m. the command MD, 1m possible to display on console the 
cont ent to of addressed H/W location., starting from the alved 
address, for the glved length. 

Command usel MD [pr. nameJ [value1J [value2J 

[pr. nameJ = ProcesslJr name 
Default = CPOO 

[va lue1] = start: address of dump (Hex. ) 
Default = 00000000 

[vahle2J = Length of dump (Hel<. ) 
Default = 16 

= MD 
00000000 00 34 05 60 00 34 7F FO 4E B9 bo 34 43 Fe 4E 7-1 
= MD 4000 
00004000 AA 55 4E FF 65 A3 90 00 00 FF 04 BD DO 65 88 09 
= MD 560000A8 90 
560000AB CC 34 E5 67 CC DO A3 FF FF FF FF 6B C3 80 00 00 
560000B8 22 33 A2 DE 65 BC DO 00 00 00 00 00 00 00 00 (If) 

560000C8 I.E 71 4E: 7·1 Bo C5 43 20 89 FF FF FF FF FF FF FF 
56000008 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 
560000E8 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
560000F8 A5 44 67 It5 DC 33 00 00 00 OF FF 04 3E SF BB (II) 

56000·108 4E 7-1 I.E 71 4E 7-1 SA 9B 44 50 00 OF FF FF 00 FF 
56000-1-·18 -1-1 22 33 44 55 66 77 88 99 00 AA BB CC DO EE FF 
56000128 FF FF FF FF FF 00 00 00 00 00 FF FF FF FF FF 00 
= MD SPO -104000 50 
00-104000 CC 34 E5 67 CC DO A3 FF FF FF FF 6B C3 80 00 00 
001040-10 22 33 A2 DE 65 [lC DO 00 00 00 00 00 00 00 00 (II) 

00104020 4E 71 4E 7-1 BD C5 43 20 89 FF FF FF FF FF FF FF 
00104030 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 
00104040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

.1, \'" 

4.7.2.18 

The command MM displays on console the value corresponding 
at the glved address, and gives the possibility to change it. 

To change the value. the new hex. value must be entered from 
console. followed by a c/r. Enter clr to read only. 

To exit from HH command, the character 
from console. 

~, " . be 
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[pr. name] 

[valueJ 

= MM 6000 

HM (pr. nameJ (value] 

= Processor name 
Default :: CPOO 

= Start address (Hex.) 
Default :: 00000000 

OO? 
'11? 
22?FF 
33?00 
44?FF 
55?00 
66?FF 
77?00 
887. 

SPEC. NO. SHEET 

A78138664 34 

·00006000 
00006001 
00006002 
00006003 
00006004 
00006005 
00006006 
00006007 
00006008 
= MD 6000 
00006000 
= MM SP'1 
00105800 
0010580'1 
00105802 
00105803 

00 11 FF 00 FF 00 FF 00 88 99 AA BB CC DO EE FF 

'to 7.2. '19 

105800 
OO? 
'1'17 
22?FF 
33? 

REV. I 
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Using FT command, is possible to format a floppy. The 
format parameters area 

- 512 Kb sectors size 

- 9 sectors per track 

- IntRrleavlns 1 

Command Usel FT 

• FT 
• 

Hon~Ywell Con~id«ntial And ProprietarY 



o 

C 

.. 

----------------------------------------------------------------------H 0 N E Y W ELL I 
I DIAGNOSTIC HANUAL 

Hisi-Presnana H.sel 

SPEC. NO. 

A78138664 

SHEET 

35 

REV. I 
I 

DRAFT', 
----------------------------------------------------------------------

'to 7.2.20 

The command LS lists the contents of OIAGX2 directory 
sector. P_SECT. For each entry Into the directorY. representing 
a recorded Process. the following parameters are Dlvedl 

- Process name 

- start position into OIAGX2 (cylinder/head/sector) 

- Process length <number of bytes) 

- Process entry address 

Command usel LS 

= LS 
M~*M***M*****M*~**M**M**********************M************** 

* * * file name cyls head sect lens entry address * 
* * 
**MM******************************~*M*************~******** 
* 
* CPOHON 0000 00 03 5COO 000011t08 te· 

* SPOHON 0002 01 02 2800 00102690 * 
* LPOHON 0003 00 O't 31t00 00103090 * 
* SG2CPX 0001t 00 02 1t800 00006000 •• 
* SG2HEM 0005 0'1 09 4200 00006000 * 
* SG20SK 0006 00 01 5600 00008681t * 
* SG2FLP OOOB 01 04 5600 00006E32 * * SG2STR 0009 00 03 6600 000060EE ·It 

* SG2CHO 0009 01 06 3800 00006ltF2 * 
* SG2SCO OOOA 0'1 02 3800 00006800 * M SG2VHX 0008 00 07 6'tOO 00006000 * * SG2TAP 0000 01 Olt 3200 00006500 * M SG2BOC OOOE 01 09 ItEOO 00006000 * 
* SG2DFC OOOF 00 Olt 6-400 000068-4A * .. 

Hona~wall Con',dantlal And Proprlatarv 
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The command PH lists on console the names of' Dlasnostic 
Processes availlables in STAL system. for the current revIsIon 
level. An indication of the tested area is also SUPplied. 

Command use: PH 

... PH 
Diasnostic Processes of' System SGM2 I 

SG2CPX - Test of Unit CPO 
SG2CHX - Test of' Unit CHO 
SG2SCX - Test of Unit SCO. 

-SG2MEM - Test of' Un t Memory 
SG2SPX - Test of Un t SPO 
SG2LPX Test of' Un t LPO 
SG2DSK - Test of Un t Disk 
SG2FLP - Test of Un t Diskette 
SG2STR - Test of Un t Streamer 
SG2VMX - Test: of Un ts VMEbl.1s 
SG2TAP - Test 'Por pllJ9S of Printer/Line/Streamer 
SG2BDC Test tool for Disks/Floppy 
SG2DFC Test tool for DCD controller 

= 

4.7.2.22 

The command RL list on console the Revision Level of' DIAGX2 
floppy and of EPROM code. 

Command usel RL 

... RL 
M The revision levels area 

OIAGX2 A-01 
CPOO A-01 CP01 / 
SPOO A-01 xP04 / 
SP01 A-01 xP05 / 
SP02 A-01 ,xP06 / 
LP03 A-01 xP07 / ... 
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Is possible to run STAL Diagnostic Processes in two 
different modes: 

- automatic mode 

- technical mode 

;, I' 

4.8.1 

This Is the Customer user level execution 
mode is entered using lower-case Monitor 
comma nd s ) , 

mode, Automatic 
commands (user 

Using automatic mode. no other inputs 
required: all the execution parameters 
setted, 

from console are 
are automaticallY 

The selected Process is executed In recY~le mode. until an 
error is found or a "break" is send from console. 

I f an error is found. 
console. and control returns 

an error message Is displaYed on 
to Monitor. that displays the 

system prompt "=", The errl1r message is as follows: 

CRU = UNIT yyy 

where: xxx = error code 
yYY = CRU to be replaced 

If no errors are found. at the end of 
count message is displayed on console. 
received. After "break". the control returns 
sends to console the User Selection Menu. 

The pass count messase Is as followsl 

wherel 

SG2XXXI PASS YYYY - ERRORS 0000 

SG2XXX a Process name 
YYYY • pas. counter 

each pass a pass 
until a "break" is 

to Monitor. that 

Honeywell Confidential And ProprietarY 
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The user selection menu is as follows: 

SPEC. NO. SHEET 

A7B13B66-4 3B 

*************************************************************** 
* * * STAl - Diagnostic System * * Revision •••• ----- Hay, 24 1986 * * (c) CoPYright Honeywell Information SYstems Italia 1986 .~ 

* * 
*************************************************************** 

SELECT: 

a Full system test 
( test e:·:eclJted both from diskette and disk) 

b Automatic system test 
(t e?t performed from diskette only) 

c Test of Un· t CPO 
d Test of Un t sea 
f? Test of Un t Hemory 
f Test of Un t CHO 
!, Test of Un t Disk 
h Test of Un t Diskette 
i Test of Un t Streamer 
1 Test ()f Un t spa 
III Test of Un t VHEbl.1s 

Honeywell Con~ld.ntl.l And Pro~rletarY 
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4.8.2 

This mode is selected entering from console the Process 
name. 

The following request is made by Monitorl 

* Recycle on test? (YIN) * 
The answer defines the execution mode of Process (default. 
enter I ng clr, is no recycle). 

Control is now 9ived to Dia9nostic Process. that displays 
on console the tests menu. In this mode. is possible to cboose 
~he type of test to be runned. 

In technical mode. error reporting is more complete than 
automatic mode: a detailed description of happened error is 
supplied. 

At the end of execution. control returns to Monitor. that 
displaYs User Selection Menu on console. 

Honeywell Con~ldcntlal And Pro~rlctarY 
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The Diagnostic Process 602CPX tests the CPO board of 60M2 
system. 
The following areas are tested: 

- 68020 

- FPU 

- PIT 

- MHU 

- Memory addressing 

.. CACHE 

• H/W registers integrity 
• addressins modes 
• zero divide trap 
• i llesal instruct ion trap 
• priviledse violation trap 
• illegal address trap 
• user traps. 

exceptions nesting 

• Instructions execution 
• exceptions 

• registers integrity 
• timers 
• interrupts to CPU 

• "resisters" integrity 
• r~ad/write mem through descript 
• read/write violation error 
• undefined sesment access error 
• disable segment error 

- Bus interrupts to/from CPO 

Honeywell Confidential And ProprietarY 
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4.9.1 

An example of SG2CPX Process load and execution followsl 

= SG2CPX 
.. Recycle on test ? (YIN) 
= Y 
SG2CPX: PASS 0001 - ERRORS 0000 

The Process is loaded from DIAGX2 floppy into system 
memory. starting from address $6000. and execyted in recycle 
mode until a "break" is send from console. At the end of each 
pass. the PasslError message is updated. 

The tests executed in technical mode are the same as user 
mode. The only differences are in error reporting. more 
complete that user· mode. 

EBROR_REEORlltiG 

If any error Is foynd dYrin9 Process 
message Is send to console. as followsl 

*ERRIXYY 

wherel ,. 

x = test nymber 
YY = subtest number 

execllt Ion. an error 

In the followin9 table. the possible error code are shown. 
with an 'Indicatlon of tested area and error type 

Honeywell Con~ldentl.l And ProprietarY 
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I CODE I ORU 

I 
I 
I 
I 
I 

I· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DESCRIPTION 

: .~.,:~ 

,'. 

• J. 

-'''. , 
, 

., I ., 

.......... 
-"'-'. , . ::-.... ::... 
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---------------------------------------------------------------------

SG2DSK Diagnostic Process is able to detect failures In the 
followlns areasl 

- DCO controller 
- Disk devices 

The SG2DSK Process hands bad sectors encountered during 
tests executionl if sector giving error is Into bad block 
table. no error message is send. 

Write tests dest-rOY·- the media contents. but 'save bad .block 
table. 

Format tests generate a bad block table according to 
Operatlns System structure. and write the label "DIAG" at the 
start of 1st Disk sector (track 00. sector 00. head 00). 

4.10.1 

An eHample of SG2DSK Process load and eHecutlon followsl 

= SG2DSK 
* Recycle on test ? (YIN) 
:: 

The Process is loaded from DIAGX2 floppy Into system 
memory. start Ins from address $6000. and put In execution. 
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The Process menu Is displayed on consolel 

SPEC. NO. 

A7B13B66-4 

* * TESTS FOR CONTROLLER AND DISKS OF SGM2 

SHEET 

* * 

REV. I 
I 

DRAFT I 

The tests accept any configuration and type of device. 
The DEFAULT procedure formats all present media. executes 
diagnostic test. writes and reads not sequentiallY all 
media. 

To stop a tes~_ln execution press "BREAKu. 

DEVICE NUMBER-

DISKO = 0 DISK'l = '1 DISK2 = 2 DISK(O-2) = A 

F = FORMAT AND CERTIFICATION (NO RETRY) 
f = FORMAT (NO RETRY) 
R = READ 
G = READ (NO RETRY) 
r = READ NOT SEQUENTIAL 
W = WRITE 
w = WRITE WORST PATTERN 
V == WRITE RANDOM PATTERN 
E = DISPLAY ECA TABLE 
Z = DEFAULT (LINK F,w,W,V,R,r) 
A = DEFAULT WITHOUT FORMAT 

The Process I. now ready to accept the displayed commands. 

Hon.~w.l1 Con~ldentlal And Pro~rl.tar~ 
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4.10.2 

Enter the selection corresponding to choosed disk. The 
following messages will be displayed on console: 

*HSG I 0'1 THIS TEST DESTROY THE MEDIA CONTENTS. DO YOU 
WANT TO CONTINUE (YIN) 

If N is entered, the test stops. ~lsel 

START OF PREPARE ON DISK x 

The selected disk. is formatted at 512 sector si~e, and then 
bad sectors are searched using several read Iwrlte pattRrns. 
About 75 minutes are needed to complete a disk format. -

The obtained Bad Block Table is according to Operating 
System structure and disk allocation. 

4.'10.3 

Enter the selection corresponding to choosed disk and 
pattern. The following messages will be displayed on consolel 

THIS TEST DESTROY TH~ MEDIA CONTENTS. DO YOU 
WANT TO CONTINUE (YIN) 

If N is entered. the test stops. elsel 

START OF WRITE DISK x 

All the disk will be written using selected pattern. The 
bad sectors will be hand according to Bad Block Table present 
on the media. 

At tha and of test, or if the execution Is Interrupted with 
a·uBREAK", the disk Bad Block Table Is restored on the media. 
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This selection doesn' t alter media contents, because 
Format/Write tests are performed onto diagnostic cylinder. 

The following steps are always eXEcuted: 

- Addressability test 

REV. I 
I 

DRAFT I 

Different patterns are written into all read/write 
registers of DCa controller, and then read backwards, 
to check address logic 

The following steps are executed only if device is present, for 
all the present disks: 

- Seek to last cylinder/Recalibrate 

The capability to reach last cylinder and after home 
track are checked 

- Error management tests 

• 1D not found 

A read to a not existing sector is issued 
on the presently addressed device 

• Bad block detect 

- ECC test 

A format with all bad sectors Is performed 
onto diagnostic track. and the detection of 
almost 1 bad sector Is checked. 
The track Is then correctly reformatted 

An error free sector Is searched onto dlasnostlc 
track. by means of write/read without retries. 
On this sector. the followln. tests are perfor •• d' 
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• Check of sector data and ECC field 

The critical pattern $EB6DB6DB is written 
on the sector and then reread. 
Data and ECC are checked 

• Check of 10n9 mode operations 

The critical pattern is 
sector with a complamented 
reread. both in Ions mode. 
Data and ECC are checked 

• Check of bits correction capability 

written on 
ECC. and 

The capability to correct until 
consecutives bits in data or ECC field 
checked (both in data and ECC field). 
The "uncorrectable error" detection is 
verified. writing a pattern with 6 
error, , 

, 
, 1 

. , 
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REAO_SELECIIOtli 

If RIG selections are used. the disk is read start ins from 
1st cylinder to the lastl if r selection Is used. the disk 
cylinders are read In the following order: 

1st - last - 2nd - last-1 - 3rd - last-2 - ••••• 

Enter the selection corresponding to choosed disk. The 
following messases will be displayed on consolel 

*MSG: OC START OF READ DISK x 

All the disk will be read. The bad sectors will be hand 
accordins to Bad Block Table present on the media. 

4.10.6 

Enter the selection correspondins to choosed disk. The 
following messases will be displayed on consolel 

******************************************** 
LOG. SECTOR CYLINDER HEAD SECTOR 

xxxxx eeee 

xxxxx CCCC 

where. 

XXXXX • loslc bad sector number 
eeee • cylinder \ 

HH 

HH 

HH • head ) phYsic values 
SS • sector I 

SS 

55 
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4.10.7 

Usins this selection. Is possible to look at OCO Controller 
resisters and ECAtable contents 

Enter EI the following ~e$SageS will be displayed on 
consolel 

T.B.O • 

. -,. ~. 

4.10.8 

This sel~ction chanses the Process eHecution mode from 
recycle to non-recycle. or vice versa. 

4.10.9 

If X selection is entered. SG20SK Prcicess execution ends. 
The control returned to Monitor. that displays the User 
selection menu. 
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4.10.10 EBROR_REEORIltliG 

If any error is found during test execution, one of 
following messages is send on consolel 

*ERRIX01 

*ERR:X02 

*ERRIX05 

*ERRIX06 

*ERRIX07 

*ERR:X08 

*ERR:XOB 

*ERR:XOE 

*ERI~: XOF 

*ERRI X·l0 

*ERR:X1·1 

*ERR: X·12 

·)tERR: X'13 

*ERRIX15 

*ERRIX18 

*WARIX06 

*ERRIX1A 

*ERRIX1C 

*ERRIX1E 

*ERRIX1F 

*ERRIX20 

wherel 

ERROR recallbrate not executed 

ERROR I ~ormat not executed 

ERROR IN SELF-TEST. THE TEST STOPS 

WRONG ADDRESSING OF DCO REGISTERS. THE TEST STOPS 

WRONG ACCESS TO DCO REGISTERS. THE TEST STOPS 

CONTROLLER FAULT. THE TEST STOPS 

ERROR DURING OPERATION ON DEVICE 

ERROR DURING FORMAT 

CONTROLLER FAULT: Bad Block Mark not found 

DCO controller doesn't found a sector on reformatted 
track 

CONTROLLER FAULT: wrong ECC computation 

CONTROLLER FAULT: unable to perform 10n9 mode 
operations 

CONTROLLER FAULT: ECC logics 

CONTROLLER FAULT: not received "10 not found" 

IMPOSSIBLE TO READ BAD BLOCK TABLE 

BBT IS FULL I THE TEST STOPS 

FOUND A BAD BLOCK NOT PRESENT IN BAD BLOCK TABLE 

INTERRUPT TIMEOUTI CONTROLLER FAULT 

UNEXPECTED ERROR DURING READ 

UNIDENTIFIED DEVICE 

CONTROLLER OR DEVICE FAULT 

x • test nlJmber 
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SG2FLP Diasnostic Process is able to detect failures In the 
followln. areas' ' .. ;" 

- DCa controller 

- Floppy device 

The SG2FLP Process works on media having 9 sectors per 
track. and 512 bytes sector size. 

The copy utilitles (nb n and nvn selections) need an already 
formatted media t'o'~-p-erform the COPY. 

"an selection ("complete test on DIAGX2 n ) performs the same 
steps as automatic user selection "f". They are: 

- format of free DIAGX2 cylinders 

- write of worst pattern onto formatted tracks 

- read of written pattern. and check of data 

- read not sequential of all the media 

Write tests destroY all the media contents. except for na" 
selection, working onto DIAGX2 floppy free cylinders. 

OfEJMII~CLBULES 

An example of SG2FLP Process load and execution follows' 

• SG2FLP 
M Recycle on test ? (YIN) .. 

The Process Is loaded from DIAGX2 flo~~y Into system 
memory. start In. from address $6000. and put In' execution. 

The Process menu Is displayed on consolel 

Honeywell Conf'ldentlal A,nd Pro~rl.tarv 



. " 

:··<·c .. · .. ··'···'·· i" ' 
.' 

------------------------------------------~---------------------------
H 0 N E Y W ELL 1 

I DIAGNOSTIC HANUAL 
Hisi-Presnana H.sel 

SPEC. NO. 

A78138664 

* * TEST FOR CONTROLLER AND FLOPPY OF 98M2 

SHEET 

52 

* * 

REV. 1 
1 

DRAFT I 

The DEFAULT procedure formats the present media. reads the 
formatting pattern. executes the diagnostic test. writes 
and reads not se~uentiallY all media. checking the data. 
To stop a test In execution press HBREAK". 

.. 

Available functlonallties: 

F = FORMAT AND CERTIFICATION 
f = FORMAT 
R = READ 
r = READ NOT SEQUENTIAL 
W = WRITE (EB6DB6DB. 55AA55AA. E86DB6DB) 
w = WRITE WORST PATTERN 
V = WRITE RANDOM PATTERN 
E = DISPLAY ECA TABLE 
Z = DEFAULT (LINK F,w.W,V,R,r) 
A = DEFAULT WITHOUT FORMAT 

'f! 

The Process is now ready to accept the displayed commands • 

Honeywell Con~ldentl.l And Pro~rietarY 



o 

.. 

-----~----------------------------------------------------------------H 0 N E Y W ELL I 
I DIAGNOSTIC HANUAL 

Hisi-Presnana H.sel 

SPEC. NO. 

A7813866-4 

SHEET 

53 

REV. I 
I 

DRAFT' ..... 

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

4.11.2 

Mount a scratch floppy, and enter the selection The 
following messages will be displayed on consolel 

1111 FORMAT FLOPPY \\\\ 

The floppy is formatted with the following structurel 

- 96 tpi 
- 512 b sector sl~e 
- 9 sect./track <1-9) 
- interleavlns 1 

4.11.3 WBIIE_SELECIIObi 

Mount a scratch floppy, and enter the selection 
correspondins to choosed pattern. The following messases will 
be displayed on consolel -, 

1111 FLOPPY WRITE \\\\ 

All the floppy will be written uslns selected pattern • 
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4.'11.4 

This selection doesn't alter floppy contents. 

The followln9 steps are executed' 

- Addressability test 

Different patterns are written Into all read/write 
registers of DCa controller, and then read backwards, 
to check address logic 

- Seek to last cyllnder/Recalibrate 

The capability to reach last cylinder and after home 
track are checked 

- Error management tests 

• 10 not found' 

A read to a not existing sector is issued 
on the presently addressed device 
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4.1"1.5 

This selection performs the same tests as the automatic 
User lIIenu ufu selection. They are: 

- format of free DIAGX2 cylinders 

write of worst pattern onto forma~ted tracks 

- read of written pattern. and check of data 

- read not sequential of .all the media 

The first 3 ste~s are performed only If the floppy Is npt In 
WRITE PROTECT condition. 

REliO_SELECIIOtli 

If URN selection is used. the floppy Is read starting from 
1st cylinder to the last; if "r" selection is used. the floppy 
cylinders are read In the following order: 

1st - last - 2nd - last-1 - 3rd - last-2 - ••••• 

Enter the selection corresponding t~ choosed read type. The 
following messases will be displayed on console: 

tfHSGI 05 IIII FLOPPY READ \\\\ 

All the floPPY will be read. without checking read data. 

4.11.7 

Using E selection. Is ~osslble to look at DCO Controller 
resisters and ECA table contents. 

Enter EI the followins messases will be dls~layed on 
consolel 
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Haunt the floppy to be copied. and enter selection 
corresponding to choosed copy type. The following messages will 
be displayed on console: 

MHSGI 09 Read In execution 

The floppy inserted into device will be read into memory. 
At the end of floppy read. the request to mount an already 
formatted floppy Is made. 

MHSG: OA Take. off floppy and Insert the new one. 
Press "RETURN" to start the copy 

Mount the new floppy ~nd press "RETURN" key. Th~ following 
messages will appare on console: 

Write in execution 

The data read from previous floppy will be transfered onto 
the new one. If "v" select ion has been entered. at the end of 
write also following message will be send on console: 

MHSG 00 Verify in execution 

It is possible to make more than one COpy of the same 
floppy. At the end of write (and Verify. if any). the following 
re .. uest is made:: 

*HSG OC Do YOU want another copy of this media (yIn)? 

If YOU want. take off the already copied floppy, mount a new 
one and enter Ny": a ne:w COpy will be made. 

4.11.9 

This selection changes the Process execution mode fro. 
recycle to non-recycle. or vice versa. 
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4.'11.10 

If X selection is entered. SG2FLP Process execution ends. 
If a scratch floppy has been mounted. remount DIAGX2 and enter 
"X", the control returns to Monitor. that displays the User 
selection menu. 

4.11.11 

If- any error" is f-ol.1nd dur I n9 test e)<ecut Ion. one of
following messages is send on console: 

tEERR: XO'1 ERROR: missed recalibrate 

ERRORI missed format 

tEERRzX03 ERROR IN SELF-TESTS. THE TEST STOPS 

WRONG DCO REGISTERS ADDRESSING. THE TEST STOPS 

tEERRzX06 CONTROLLER FAULT. THE TEST STOPS 

*ERR:X09 ERROR DURING PHISYCAL OPERATION ON DEVICE 

*ERR:XOB CONTROLLER FAULT: missed 10 not found 

*ERRIXOE Write protected floppy 

MERRIXOF Error durlns write operations 

MERRIX10 Error durin. read operations 

MERRaX11 INTERRUPT TIMEOUT: CONTROLLER FAULT 

MERRIX13 Read data different from written data 

MERRIX14 Data compare error 

wherel X • te~t number 
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4.12 

This Diasnostlc Process tests SGM2 memory boards. UP to 24 
Mb. by means of followinss testsl 

- Memory addressabillty, writ Ins address as data 

Memory Intesrlty, uslns Hartman-Knalzuk alsorlthm 

, \".1 

4.12.1 

An example of SG2MEM Process load and execution 'oilowsl 

= SG2HEH 
* Recycle on test ? (Y/N) 
= Y 
SG2MEM: PASS 0001 - ERRORS 0000 

The Process is loaded from DIAGX2 floppy into system 
memory. start ins from address $6000. and executed In recycle 
mode until a ubreak u is send from console. At the end of each 
pass. the Pass/Error message is updated. 

The tests executed in technical mode are the same as user 
mode. The only differences are in error report ins. more 
complete that user mode. 

4.12.2 EBBOR_REEORIltlIG 

Error report Ins 0' SG2MEM Process Is at row-on-board 
position level. that Is position on memory board of fault row 
Is sived In the error messase. 

The row-on-board messase Is as In the followln. table. 

". ~ 
I 

., ...... 
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The Streamer Diagnostic Process SG2STR tests the STREAMER 
device of SGM2 system. 

Write tests destroY tape contents. 

4.13.1 QeERQII~G_RULES 

An example of SG2STR Process load and execution followsl 

= SG2STR 
* Recycle on tesi ? (YIN) 
:: 

The Process is loaded from DIAGX2 floppy into system 
memory. starting from address $6000. and put in execution. 

The Process menu is displayed on consolel 

DIAGNOSTIC FOR STREAMER UNIT 

TEST TYPE SELECTIONl 
A = WRITE. FILE MARK. WRITE, READ. READ STATUS 
B = WRITE DATA, READ DATA 
C = BOT, WRITE,READ STATUS, 

READ DATA. READ STATUS 
D = RETENTION, BOT. READ CARTRIDGE 

WITH STATUS PRINT 
X = END OF TEST 

TEST SELECTIONI 

The Process's now ready to acce~t the dls~laYed command •• 
The Process menu Is shown every time a "break" 'S send from 
console. 

HoneYMel1 Confidential And Pro~rletarY 
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The 'ollowlns steps are executedl 

SPEC. NO. 

A78138664 

- write of 256 blocks of "A1A2A3A4". 

- write of a file mark 

- write of 384.blocks of "12345678" 

SHEET 

61 

- read of all the written blocks. with check of data 

- read of. device status 

At the end of test execution. the menu is shO\lln on console: 

4.13.3 B __ SELECI.1QbI. 

The followins steps are executedl 

- write of 16 blocks of "12345678" 

- read of all the written blocks. with check of data 

At the end 0' test execution. the menu Is shown on console. 

4.13.4 

The followlns steps are executedl 

- rewind until BOT 

REV. I 
I 

DRAFT I 

- write of 256 blocks of walkins 0 pattern (start Ins 
, from "FE" to "7F" 

- read of device status 

- read of all the written blocks. with check of data 

- read of device s~atus 

At the end of test execution. the menu Is shown on console. 

Honeywell Confidential And Proprietary 
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4.13.5 D __ SELECIIQbI 

The followins steps are executedl 

- tape retention 

- rewind until BOT 

- read of all the cartridse. until "no data" bit Is 
set Into device status bytes. or EOT Is reached 

- read and print of device status 

At the end of test'-;-'execut Ion. the menu Is shown on console~ 

't.13.6 X __ SELECIIObl 

If X selection Is entered. SG2STR Process execution ends. 
A reset command is send to device. and after the control 
returns to Monitor. that displays the User selection menu. 

4.13.7 ERRQR_REP"QRI1NG 

If any error is found during Process execution. an error 
message is send to console. follows by the print of device 
Status bits. 
The messase may be one of the followins: 

ttERR: 

IfERRI 

IfERRI 

IfERRI 

IfERRI 

INTERRUPT NOT RECEIVED 

RECEIVED INTERRUPT NOT CORRECT 

DATA COMPARE ERROR 

NUMBER OF READ BLOCKS " NUMBER OF WRITTEN BLOCKS 

CARTRIDGE ABSENT 

ERROR RESETTING ROY F/F 

ERROR RESETTING EXC F/F 

ERROR IN SET-RESET DIRECTION BIT 

ERROR IN SET-RESET ACKNOLEDGE BIT 

Honeywell Con~ldentlal And ProprietarY 
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SG2CHX Process is able to detect ~allures Into CHO board o~ 
SGH2 system, by means of fo11owlns testsl 

TBW 

aeERQI.lt!lG_RULES 

An example of SG2CH~~Process load and e~ecutlon followSI 

= SG2CHX 
* Recycle on test ? (Y/N) 
::: y 
SG2CHX: PASS 0001 - ERRORS 0000 

The Process Is loaded from DIAGX2 floppy Into system 
memorY, starting ~rom address $6000, and e~ecuted in recycle 
mode until a "break" is send from console. ~t the end of each 
pass. the Pass/Error messase is updated. 

The tests executed in technical mode are the same as user 
mode. The only differences are in error report in., more 
complete that user mode. 

4.14.2 EBBOB_BEEOBIUIO 

If any error Is ~ound durins Process execution, an error 
me.sase Is send to console. as followsl 

*ERRIXXX 
text 

CRU • UNIT CHO 

wherel xxx • error code 
text = one of followlns messases 

Honevwell Con~ldentlal And Proprletarv 



c 

'ce.·.··"···'· 
I 

, .. 
----------------------------------------------------------------------

H 0 N E Y W ELL I 
I DIAGNOSTIC MANUAL 

Hisi-Presnana H.sel 

SPEC. NO. 

A78138664 

SHEET 

64 

REV. I 
I 

DRAFT' 
----------------------------------,--------,----------,-----------------

4. -15 

SG2SCX Diagnostic Process is able to detect failures into 
System Controller board (SCO), by means of following testsl 

TBW 

4.15.1 QE!ERQIING_RULES 

An example of SG2Sc~:~iocess load and execution follows: 

= SG2SCX 
* Recycle on test? (YIN) 
= Y -
BG2SCX: PASS 0001 - ERRORS 0000 

The Process is loaded from OIAGX2 floppy into system 
memorY, starting from address $6000, and executed in recycle 
mode until a "break" is send from console. At the end of each 
pass, the Pass/Error message is updated. 

The tests executed in technical mode are the same as user 
mode. The only differences are in error reporting, more 
complete that user mode. 

ERROR_REEORII~G 

If any error is found during Process execution, an error 
message Is send to console, as followsl 

. *ERRIXYY text 

wherel x = test nUllber 
yy a subtest number 

In the followln, table, the ~osslble error code are shown, 
with an Indication of tested area and error ty~el 
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I CODE I DESCRIPTION 

Text may be as follows: 
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This Diagnostic Process permits to run tests on Controller 
boards connected to 8GM2 system via VMEbus. 

The Controller boards UP to now suPPorted arel 

4.16.1 

AD example of SG2VMX Process load and execution follows: 

= SG2VHX 
* Recycle on test ? (YIN) 
:: 

REV. I 
I 

DRAFT '"", 

The Process is loaded from DIAGX2 floppy Into system 
memory. starting from address $6000. and put in execution. 

The Process menu is displayed on console: 

SELECT: 
A 
Ii 
X 
K 

Test of Un It ••• 
Test of Unit ••• 
Test of all the Units 
End of test 

The tests executed in technical mode are the same as user 
mode. The only differences are In ~rror report Ins. more 
complete that user mode. 
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The test performs the followlns ,operatlonsl 

- verify of Controller self tests results 

4.16.3 

The ... test performs the followl'n9 operations: 

- verify of Controller self tests results 

4. ·16.4 

SHEET 
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If X selection is entered. all the supported Controller 
tests are sequentiallY executed, in the Process menu order. 

4.16.5 

If K selection Is entered. SG2VMX Process execution ends. 
The control returned to Monitor. that displays the User 
selection menu. 
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If any error 15 found during Process execution, an error 
message is send to console, as follows: 

MERRIXYY 
text 

CRU = UNIT ••• 

where: x = test number 
YY = subtest number 
text = on~'of followln9 messages: 

.. 
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If any e~ror Is 'ound during Process execution. an e~ro~ 
messase is send to console. as 'ollowSI 

*ERRIXYY 
text 

CRU = UNIT ••• 

whe~el x = test number 
YY = subtest number 
text = one 0' following messages: 
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4.17 

SG2TAP Diagnostic Process permits to test connector 
Interface between SGM2 system and terminals, printer, streamer 
without connecting phYsically the devices, but inserting a plug 
Into loslc board connector. 

4.17.1 

An example of SG2t., Process load and execution followSI 

= SG2TAP 
* Recycle on test ? (YIN) 
= Y 

The Process 15 loaded from DIAGX2 floppy Into system 
memory. starting from address $6000. The selected test will be 
executed In recycle mode until a "break" will be send from 
console 

The Process menu Is displayed on console. as 'ollowsl 

* TESTS FOR PRINTER-STREAMER-LINE PLUGS OF SGM2 * 
To stop a test in exeCI.1t Ion press "8REAK" 

T.D.D. 

llIotel Is not possible to test the Honltor console line. 
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4.17.2 ERROR_REEORllhiG 

If any error is found during test execution. the following 
message Is send on ~onsole: 

tfERRIOOX CRU a'UNIT YYY 

wherel OOX = error code 

YYY = Unit in error 

The possible error code are as followsc 
•• :'::..:'_1 
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SG2DFC Diagnostic Process performs acceptance tests on DCO 
disk-floppy Controller. 

4.'18.1 

An example of SG2DFC Process load and execution followsl 

= SG2DFC -~ .. ,: 
* Recycle on test ? (YIN) , 
... 

The Process Is loaded from DIAGX2 floppy into system 
memory. starting from address $6000. and put in execution. 

The Process menu is displayed on console. as followss 

T.B.D. 

The Process is now ready to accept the displayed commands. 

4.18.2 

T.B.D 

4.18.3 ~CCEfI~~CE_IESI_SELECIIO~ 

T.S.D 
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This selection change~ the Process execution mode from 
recycle to non-recycle, or vice versa. 

4.18.7 

If K selection is entered. SG2DFC Process execution ends. 
The control returned to Monitor. that displays the User 
selection menu. 
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If any error Is found during test execution. one of 
following messages is send on consolel 

[\ " 

I. 

,. 
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SG2BDC Diagnostic Process is able to perform sln91e command 
operations onto disks and floppy devices. 

4.19.1 O.E!ERAll~rLRuLEs 

An example of SG2BDC Process load and execution follows' 

= SG2BDC ... 
* Recycle on test ? (YIN) 
= 

The Process is loaded _from DIAGX2 floppy into system 
memory. starting from address $6000. and put in execution. 
The Process menu is displayed on console. as follows' 

. DEVICE TYPE 
DISKO = a DISK1 = 1 OISK2== 2 FLOPPY = 3 

AVAILLABLE OPTIONS 
D = display wr buffer 
M = read in wr buffer 

d = display rd buffer R = recycle 
m = memory modify X = end of test 

AVAILLABLE COMMANDS 
R = diagnostic read r D normal read Z = read without retrY 
W = dlasnostic write w = normal write F = format 
S = seek A = recalibrate 

READ PARAMETERSI 
WRITE PARAMETERS. 
OIAG. WRITE PARAH.' 
FORMAT PARAMETERS. 
SEEK PARAMETERS. 
MEMORY MODIFY PAR.I 

PARAMETERS I 

CCCCHHSS 
CeCCHHSSPPPPPPPP 
CCCCHHSS 
CeeeHH 
ceee 
AAAAAAAA 

wherel cece .. cylinder 
HH .. head 
SS .. sector 
AAAAAAAA- address 

This menu Is also displayed everytl.e a "break" Is send 'rom 
console. 
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At this point. Is possible to !Jive the desired command •. 
using a structure as follows: 

PARAMETERS I DCPO" 

where' 
- 0 = DEVICE. TYPE 

- C = COMMAND 

- P = PARAMETERS 

- 0 = OPTION.s 

The Process will make the 'ollowlng questlonl 

EXECUTION? (YIN) I 

If Y is entered. the !Jived command will be executed. else the 
Process men~ will be reshow on console. 

4.19.2 ERROR_REEORIUU3 

If any error is found during test execution. the followins 
message will be displayed on console: 

T.B.D. 

INTERRUPT TIMEOUT- CONTROLLER FAULT 

FLOPPY ABSENT 

HISSED RECALIBRATE 

FLOPPY WRITE-PROTECTED 

READ BUFFER NOT EQUAL TO WRITE BUFFER 

I ~ ; 
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DIAG is a test under O.S. designed to exercise central H/W 
t'unctionalities •. ,.peripherals and UNIX kernels. as a user 
application. but more exactlY and controlled. 

DIAG can work at system level and/or subsystem 
level.chan9ing number and types at' tests selected by user. 

All the int'or~atlons need by test (also ones concerning 
dev Ices operab IIi tY;)" are g I ved or as dat a I nt 0 sl.1pport t' 11 es. 
or- 'automaticallY researched Into 'SYstem s/w areas usab~e by 
user programs. 

DIAG aoals are to assure the at'fldablllty of 
Syst em. in user work cond I t Ions. by means of 
procedures (when possible) or manual procedures. 

.,' . 
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---------------------------------------------------------------------

A directories . organization as follows is supplied for an' 
Integration more Indipendent as possible by O.S. file system 
structurel 

Iroot'd I rectorY 
I 
I 
I 

----------:-:!-':!!'.~-------------------------------------
I I 
I ,I 

bin etc usr 
(SYTEMS DIRS) I 

I 
I 

I 

diag user1 usern 
I (USERS DIRS) 
I 
I 

(DIAG WORKING DIR) 
I , ______________ 1 ______________ _ 

I 
I 
I 

dla9_empty dia9_env dia9_f dlag_tmp 

- DIAG DIRS -

Using this structure Is possible to solve testing problems 
In 1/0 block area resuardlns disk space availability and file 
sy.tea visibility. 

. " ...... 

.'~ 
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5.2.1 

The followin9 files are present into DIAO file systeml 

• lusr/dia9 

•• DIAO executable Rodulesl 
• •• S9t st · ... · ... 

.. :.!;:~} ... · .. · .. · .. · .. 

S9comm 
S9CPU 
g9fg 
s9iob 
g9prt 
s9service 
S9SYS 
s9timer 
s!:1ttYr 
S9ttyW 

dla!:1nostlc shell-procedure (DIAG); 

• lusr/dlas/dia9_c 

•• DIAG source modules: 
buffcmp.c 
buf-f'gen.e 
dl.1pbl.1f'. e 
Ink f i 1 e. e 
rbO. e 
rrO.e 

· .. · .. 
• 0 • 
o 0 0 
o 0 • 
• 0 0 
• •• 
• •• 
• •• 
• •• 
o 0 • 
• 0 0 
• •• 

rr"1 • e 
Sgeomm.e 
!,.gepu. e 
s9fs.e 
s!.1iob.e 
s9ioeoe 
S9mon.e 
s9prt oe 
ssservlce.c 
S9SYS.C 
gstlmer.c 
ssttYr.c 
"sttyw.c 
wbO.e 
wrO.e 
wr10c 

'0 DIAO com~lled modulesJ 

•• errflle (DIAO error me.sase. files)' 

•• DIAG makefllel 
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all the script files describing current diagnostic 
runnins environments of DIAG. 

Up to now the followlna script files are present I 

SGCMDAUTO 
SGCMDCPU 
SGCMDDKT 
SI3CMDDSK 
SGCMDFS 
SGCMDLP 
SGCMDTTYWO-3 
SGCMDTTYRO-3 
SGCMDCOMO-3 

test "automatic" 
test "cpu and sys" 
test "floppy" 
test "disk" 
test "file system" 
test "line printer" 
test "tty output" 
test "tty Input (keyboard)", 
test "communication" 

.0 A list of available script files followsl 

.. dlag_env/s9cmdauto 

It defa'J.lt scr i pt for automat ic system test .. 
" selection "aN of DIAG 

" It 
1 20 S9CPU 5000 .. 
1 20 SSSyS 5000 .. 
1 20 ssiob s dlas_tmp/tmpOOO wr 10000 aaddee11 

" 1 20 5slob s dlas_tmp/tmp001 wr 10000 .. 
1 20 5sIoc • Idev/rfd wr 20 11223344 .. 
1 20 sBf. lusr/bln .. 
"1 20 ssprt Idev/lp dlas_f/llna32 .. 
1 20 ssttyW Idev/ttyO dlas_f/sswlnput .. 
1 20 s.ttyW Idev/tty1 dlas_f/sswlnput: .. 
1 20 5.ttyW Idev/tty2 dlaB_f/5Bwlnput 

Honeywell Confidential And ProprietarY 
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.. dlas_env/sscmddkt 

tt 

.. 

.. default script for diskette test .. .. .. selection "d"'of DIAG 

" 
.. 
1 20 ssloc s Idev/rfd wr 300 11223344 

d I as_env/sscmddsk -.... ,~ _ .. 

.. default scr i pt: for disk test 
tt .. selection lieu of DIAG 
tt .. 
1 20 ssiob S dias_tmp/tmpOOO wr 1000 .. 
1 20 ssiob s dias_tmp/tmp001 wr 2000 .. 
1 20 ssiob s dias/tmp002 wr 3000 r .. 
-1 20 ssiob s dias_tmp/tmp003 r 20000 .. 
1 20 ssiob s d i as_tmp/tmpOO/t w 12000 

dlas_env/s9cmdcpu 

aaddee1'l 

0011eeff 

.. default scr I pt for test of cpu & SYS 
tt 
selection "b" of DIAG 

tt .. 
1 20 •• cpu 1000 
It 
1 20 •• cpu 10K 
It . 1 20 ••• y • 1000. 
It 
1 20 •• '131'. 100K 
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» default script for test of printer 132CQi 

" » selection "e~ of DIAG 

" » 
1 20 ssprt Ide~/lp dlas_f/132a 

d I i\s_env/sgcmdf1i_~:: 

.t default script for file system· test .. 
» selection II f" of DIAG .. 
» 
1 20 ssfs lusr/dlas .. 
1 20 ssfs I 

, I 

. ~ 
. i 1" 

dias_env/s9cmdcom3 

» default script 'or test of line 3 In Input mode 

" » selection "h" 0' DIAG 

" M test receive data from another computer on line 3 .. I. 
1 20 •• conn Idev/tty3 

oJ 

./ 
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SPEC. NO. 
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" default script for test of line 0 in input mode 
» 
» selection "h" of DIAG 
» 
n test receive data from another c:oml'"uter on line 0 
» 
n .. 
1 20 S9c:omm Idev/ttyO 

" 
, ............... . 

» dla9_env/s9cmdcom1 

n default script for test of line 1 In Input mode 
» 
» selec:tion "h" of DIAG 
» 
» test rec:eive data from another computer on line 0 
» 
» 
1 20 S9comm Idev/tty1 

.. dia9_env/s9cmdc:om2 

» default script for test of line 1 in input mode .. 
» selection "h" of DIAG .. 
» test receive data from another computer on line 0 
It 
» 
1 20 .scomm Idev/tty2 
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» default script for test of line 3 in output mode 
« 
It select ion "9" of DIAG 
« 
« the printed file s9wlnput Is a default file usable for 
« all the tty types. Other pattern are available under 
» the dlr~ctory lusr/dla9/dla~_f 
« 
It 
1 20 ssttyW Idev/tty3 dia9_f/s9wlnput 

, 
f' , I 

» default script for test of line 2 In output mode .. 
» selection "s" of DIAG 
« 
« the printed file s9wlnput Is a default file usable for 
« all the tty types. Other pattern are available under 
« the directory lusr/dia9/dia9_f 
« 
It 
1 20 SgttyW Idev/tty2 diag_f/sswlnput 

It default script for test of line 1 in output mode 
« 
» selection "~" of DIAG .. 
It the printed file s9wlnput Is a default file usable for 
.. all the tty types. Other pattern are available under 
It the directorY lusr/dlas/dlas_f 
« 
It 
1 20 ssttyW Idev/tty1 dlas_f/s~wlnput 
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» default script for test of line 0 In out~ut mode 

" " selection "9" of DIAG 

" 
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" the printed file s9winput is a default file usable for 
" all the tty types. Other pattern are available under 
" the directory lusr/dia9/dia9_f 

" U 
1 20 s9ttyW Idev/ttyO dia9_f/s9winput 

• lusr/diag/diag_f 

all the files used as diagnostic patterns by DIAG 
into tests for printer and work-station • 

• lusr/dia9/dia9_tmp 

•• work directory for tests: s9iob s9fs •••• 

•• directory devoted to file systems mount. 
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5.3 EU~CIlONQLlIlES 

DIAG Is composed by followlns base modules: 

• MONITOR : father of all the processes and tests 
coordinator 

• TESTS the goals of these processes are to check 
hardware and software of 80M2 

• SERVICES: are the processes 
monitor requests 

collect Ins external 

• UTILITY Is a l.1tility process. called SGSYNTAX; able 
to eHec the syntax analisys of the comman~ 
file that is to be supplied at DIAG running 
time 

NOlEt 

As a user depending responsability, the following may 
occurl 

"swC\pper" system process may start 
great number of concurrent processes. 
mt?mory needs; 

if there are a 
or for user 

unpredictable system work (processes never 
e>:ec:uted. continuous swappins ••.• ) if there are a 
great number of processes. or in case of uncorrect 
tests priority use. 
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5.3.1 MOtUIOR 

It executes the following stepsl 

- check of parameters supplied by Shell 

SPEC. NO. 
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(number of parameters. test time value. command file 
eHistence). 

- read from command file of test to be run structure. One 
or more processes (as i nd I cated by "nproc" parameter) of 
selected type (as indicated by "testtype" parameter), are 
started for each line of command file. The tipical test 
parameters are".:t:hen sl.1ppl ied to these processes. 

- start of TIMER process; 

- start of SERVICE process; 

- self wait «wait(2» for one of following events: 

a) reach of test time parameter. (exit(2) of SGTIMER). The 
following occur: 

- kill of all the running processes 

- send to console of the meSSagel 

"SGTST END TEST " 

- exit of father process and return to Shell. 

b) termination of SGSERVICE process, (e:dt(2) of 
SGSERVICE). due to the send of "STOP" command from console. 
The followins occurs: 

- kill of all the running processes 

- send to console of the messagel 

"SGTST END TEST " 

- exit of father process and return to Shell. 

HOmfYWe 11 Conf't dlfnt I a lAnd Pr'oPr' 11ft .r'Y 
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c) termination of a test process, (exit(2) of SGXXX), 
caused by an error detection. 

if others test processes are running, the counter 
of end processes is update and a wait for an event 
occur. 

if' there are 
processes counter = 

no running processes (generated 
end processes counter), then: 

- kill of all the running processes 

- send to console of the messagel 

"SGTST END TEST " 

- exit of father process and return to Shell. 

LltUIAIIOtllS.1. 

- tests generation and execution is not svncronized. 

error management at signal() level is not hand in a 
complete mode. 

,~. 
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5.3.2 IESIS 

5. 3. 2. ·1 SGCP.U 

Goal : 

- Doesn't make any specific re~uest to kernel. 
- It is as an application that executes only internal count 
at user program level. 

Command line format: 

NPROC PRIORITY 

wherel 

SGCPU 

HEHSIZE 

SGCPU MEMSIZE 

is cpu test identifyer in user mode~ 

is the size of memory that the process 
requires to alloc in add to own reserved 
data area. 

The process is structured as follows: 

1) Dynamic request to kernel to alloc memory via malloe (3) 

2) Issue of an error message and process termination if 
errors during malloc(3) 

3) EKecution of floating-point arithmetics operations in 
simple and double precision 

4) Write of a pattern into all the allocated area 

5) Read and verify of all. the allocated area contents. 
If any error Is found. the process end giving an error 
messase. else recYcles starting from point 3. 

LIMIIAIIONS' 

- HEHSIZE parameter must be (-65535 
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Goals 
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It is as an application floating from user level to 
karnel level. that stops at PROCESS SIS lev~l. and so 
executes internal count in system mode. 

Command line formats 

NPROC PRIORITY SGSYS MEMSIZE 

wheres 

SGSYS 

MEMSIZE 

is the test identlfYer 

is the size of memory that the process 
re~uires to alloe 

The process is structured as follows: 

1) Dynamic re~uest to kernel to alloc memory via malloc (3) 

2) Issue of an error m~ssage and process termination If 
~rrors during malloc(3) 

3) Re~uest to read system clock. If any error is found. an 
error message is send and the process ends 

4) Write of system clock value into the allocated memory 
area positions. and recycle starting from point 3. 

MQIEI 

- stressing of context switching mechanism due to system 
calls recurrent use 

LIHIIAIIQMSI 

- MEMSIZE parameter must be <=65535 
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Goal: 
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- It is as an application that re~ulres standard 1/0 from 
disks. floppies or tapes 

Command line format: 

NPROC PRIORIty SGIOB DEVICE R/W/WR DEVSIZE PATTERN 

wherel 

NPROC must be 1 

SGIO£( is the. test IdentifYer 

DEVICE Is the device pathname 

R read 

W wr i te 

WR write plus read with data check 

DEVSIZE dimension of the file to be created (number 
of bytes) 

PATTERN may bel .. I j ncrement a 1 
- R random 
- xxxxxxxx (hex. string) 

- I:.t!.a.d 

1) generation of a file having DEVSIZE dimensions. 
with PATTERN write 

2) file contents read in recycle mode. with data 
check .If any error 15 found. an error message Is 
send and process ends 

Honeywell Confidential And ProprietarY 
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Q,LGQRIII:Jt1: 

- wr:..L.t.e 

1) write of PATTERN in recycle mode until DEVSIZE. If 
any error is found. an error message is send and 
prol:ess ends 

1) write until DEVSIZE 

2) read and file contents check. If any error is 
found. an error message is send and process end 

3) repeat irom point 1. 

The alsorlthm used by this process try to stress the 1/0 
sIs part devoted to queue 1/0 requests. The worst parameter is 
the lensth of buffer to be transferred. 

The algorithm Is as follows: 

BsrZE + 

NQlES: 

BSIZE 
\ 

L ___ _ 

1=0 

II: 

until DEVSIZE 

If DEVSIZE Is less than aSIZE, the transfer Is made for a 
len8th e~ual to DEVSIZE. 

LIlUIAIIOtiS I 

- Only one process Is runned for every, defined file. 
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5.3.2.4 SGlOI: 

Goal: 

Performs I/O requests on specified block device without 
using standard I/O structures. 
These types of operatlol1s are called "phlslcal I/O's" or 
"unbuffered mode". 

- It is as an application that must hand I/O on block 
devices syncronously with requests. not in asyncronous and 
deferred mode as standard I/O. 

Command line foimatl 

NPROC PRIORITY SGIOC -DEVICE R/W/WR DEVSIZE MI~ MAX 

wherel 

NPROC 

SGIOC 

DEVICE 

R/W/WR 

DEVSIZE 

PATTERN 

must be 1 

Is test identifyer 

Is device pathname 

read/write/write plus read 

dimension of the file to be created <number 
of bytes) 

may bel - I incremental 
- R random 
- xxxxxxxx (hex. string) 

The process has the same SGIOa structure. except the I/O 
algorithm that Is as follows: 

LIMIIAIIQblSI 

D.EUSIZE 
\. 

BSIZE 
'----
l-aSIZE 

- Only one ~rocess Is runned for every defIned 'lIe. 
- Usable only onto floppy and disk test partition. 
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5.3.2.5 SGII;£W 

Goall 

- Performs OUTPUT re~uests on character type devices. as 
work stations. 

It is as a user application that leaves to kernel all 
control characters handling for gived device. and so hands 
only IIO strings. 

Command line formatl 

NPROC PRIORITY SGTTYW DEVICE FILE NAME 

wherel 

NPROC 

SGTTYW 

DEVICE 

FILE NAME 

ml.1st be 1 

test IdentifYer 

device pathname (must be different from 
console> 

pathname of the file to be shown 

The process is structured as follows: 

1) file read into memory 

2) read of the file IETC/TERHCAP, containing the control 
characters for the terminal under test. 

3) send of file contents to the device in recycle mode. 
If any error Is found. an error message Is send and process 
ends 

blo.:tE 

The test will be able to modifY the line para.eters (BAUD 
RATE N.STOP BITS PARITY, ECHO, •••• ) of the ter.'nal 
under test, via manual procedures to be executed on the 
ter.' nal. 
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5.3.2.6 SGII:tB 

Goall 

- To test character type devices in INPUT mode. 

In this case. the user application has a complete 
visibility of the device. and so it must hand both IIO 
strings and device control characters. Tipical example is 
the keyboard function keys. 

Command line formata 

NPROC PRIORITV'·'···SGTTYR DEVICE 

where' 

NPROC 

SGTTYW 

DI~VtCE 

must be 1 

test IdentlfYer 

device pathname (must be different from 
console) 

The process is structured as follows: 

1) The process guides operator to introduce all the 
keYboard characters set. and check the results. 

2) If any error is found. an error message is send and 
process ends 

blQIE I 

To execute the test on a specifYed terminal. must run the 
test starting from another terminal. 

HoneYNel1 Con~ld.ntlal And ProprietarY 



'0 

C) 

~I 

H 0 N E Y W ELL I 
I DIAGNOSTIC HANUAL 

Hisl-Presnana H.sel 

SPEC. NO. 

A7813866-4 

SHEET 

96 

REV. I 
I 

DRAFT I .... 
---------------------------------------------------------------------

5.3.2.7 SGeRI 

Ooal: 

It is as SOTTYB for the printer. 

It is as a user appl icat ion that leaves to kernel all 
control characters handling for the printer. and so hands 
onl~ output strinss. 

Command line format: 

NPROC PRIORITY'" SOPRT DEVICE FILENAHE 

where: 

NPROC must be 1 

SGPRT test Identlf~er 

DEVICE device pathname 

FILE NAME pathname of the file to be printed 

The process is structured as follows: 

1) read of the file to be printed. 

2) send of file contents to the device In rec~cle mode. 
If an~ error is found. an error messase Is send and process 
ends 

I" ' 
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5.3.2.8 SGES 

Goal: 

It performs file system access requests, walking through 
subtrees and starting from a slved directorY 
In this mode a great number of requests are made on the 
device havins used file system. 

- The kernel part (FILE SIS) that hands updating and 
requests on resular files and directorYs is exercised. 

The command line is structured as 'ollowsl 

NPROC PRIORITY SGFS DIRECTORY 

where: 

DIRECTORY starting test directory 

The test, starting from gived directorY, search all the 
'iles under the directorY. 
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5.3.2.9 SGCOMM 

Goal: 

- To test serial lines in INPUT mode. 

A common example is the test of data transmission 
computer to computer. 

Command line formats 

NPROC PRIORITY SGCOMM DEVICE 

wheres 

NPROC mlJ.st be 1 

SGCOMH test IdentlfYer 

DEVICE device pathname 

The process is structured as follows& 

1) Read of any input character from selected line. without 
checking received characters, but updating counter of 
received characters. The test ends if any error is found or 
after receiving CRTL D. printing the number of received 
characters. 

HOneYNell Con~ldentlal And Proprietary 
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5.3.3 SEH~ICE_EHOCESSEB 

5.3.3.1 IIMER_EHOCESS 

The process target Is to control the test time execution 
gived at running time. 

The process executes a sleep(2) of time (~arameter glved by 
monitor). and ends when end of time is reached. giving to 
monitor communication of event. 

5.3.3.2 SER\lIc.E_eROc.ESS 

This process has the only target to capture any character 
introduced from console keyboard. 
If a control character mean i n9 "break" or "sta.tus re''Hlest'' is 
found, the request is satisfyed as follows: 

for status re-.uest, the shell command ".es __ =la" is 
executed, and then process,returs In wait status for others 
cCJmmand s. 

- for break. exit() 
break reCluest. 

is executed, giving to monitor the 
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SGTST is runned as an under shell single command, able to 
read a file gived as a parameter. Each line of this file 
describes a test in the format re~uired by SGTST. 

"Test" means a single process or a collection of processes 
having similar particularities, that have the 90al to exercise 
system functionalities. 

All the processes generated by the anallsys of each command 
file line are executed concurrently with their "brothers", and 
concl.lrrently with all others processes generated by "father" 
process. The "fat·~er" process is the monitor of all the runned 
tests. 

Test input is a file. genarable using any UNIX text editor 
(ex.VI), containing the command lines relatives to tests to be 
runned. This command file (SGCOH) is available on disk file 
system. and it is the user O.S interface. This file is formed 
by n command lines, each havins a structure as followsl 

NPROC PRIORITY TEST-TYPE test specific Informations 

where: 

PRIORITY 

TEST-TYPE 

number of concurrently processes 

priority of the processes (NICE). 

one of followins: 
SGCPU/SGSYS/SGIOB/SGIOC/SGTTYW/SGTTYR 
SGPRTB/SGPRTC/SGFS. 

The. lines start Ins with M character are isnored, to permit 
comments Insertion. 

The fields NPROC and PRIORITY are commons to every test 
description line. 

- NPROC must be an Inteser number not more hlsh 
PRIORITY may assume values between 0 and 39 If SGTST Is 

runned by super-user, else between 20 and 39. 

The total process number may be at maKe 18 If SGTST Is 
runned start Ins from a user different from super-user. 
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.. .. 

COMMAND FILE example 

.. test n.1 for all the possibility of SGTST .. .. 
It 

.. .. 

.. .. 

nproc 
2 

nproc 
2 

nproc 
patter n 

1 
I 

" It nproc 
pattern 

1 
R 
It 

" npl"oc 
·1 .. 

It npl"oc 
1 .. .. nproc 
1 .. .. npl"oc 
4 .. .. nproc 
1 

priority test-type menus I ze 
29 SGCPU ·12K 

PI" lor I ty test-type lIemslze 
30 SGSYS ·10000 

PI" lor I ty test-tYI:te cIs device mode 

25 SGIOS s Idev/wd1 R 

PI'" lor I ty test-type cIs device mode 

22 SGIOC c Idev/fd W 

PI" I or I ty test-type device f I le-nanle 
38 SGTTYW Idev/tty1 Idlas-f/path 

PI" I or I ty test-type device 
32 SGTTYR Idev/tty2 

PI" lor I ty test-type device file-name 
32 SGPRT Idev/lp Idlas-f/path 

PI" I o~ I ty test-type dl~ecto~y 
20 SGFS lusr/dlas 

pl"lo~lty test-type device 
32 SGCOHM Idev/tty2 
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5.5.1 USER_REGISIRAIIO~ 
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As user_id DIAG needs own environment having following 
particularities: 

• 1091n_id : root. 

• password: NOT required. 

• working directorY: lusr/diag . 

SGTST launch is made using a command as follows: 

SGTST file name.second 

where: 

REV. , 
I 

DRAFT I 

file name pathname 
commands. 

of the file containing the 

second exe~utlon time (in seconds) of tests chain. 

5.5.2 

An example of shell-procedure launch for test modules execution 
(SGTST) follows: 

It cd lusr/dlag 
It DIAG 

The tests menu will be shown on console. giving the possibility 
to choose the area to be tested and the test duration. 

Up to now' are available. Into dlag_env directorY. the file 
scripts to test various system areas (cpu,dlsk,dlskette,fs ••• ), 
and a script for the automatic testing of all the present 
resources. 

U~er can modifY the file scripts using ~tandard editor (viC». 
to create own diagnostic environment •• 

The DIAG menu Is as followal 
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*************************************************************** 
* * * DIAG - Diagnostic System * 
* Rev. Apr iI, 10 '1986 * 
* (c) CoPYright Honeywell Information Systems Italia 1986 * 
* * 
*************************************************************** 

SELECT: 

a Automatic system test 

. b Test of cpu 

·c Test of Disk 

d Test of Diskette 

e Test of Pr inter 

.f Test of File System 

9 Test ot Terminals 

h Test of Disk and/or Diskette read 

1 Test of Streamer 

m Test of VHEbus controllers 

q End of DIAG 

Enter select ion: 

H.cteJ. Is also possible to Introduce the followln9 commandsl 

Prova comunlcazlone tra computer 

REV. I 
I 
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r a list of current actives processes is 
shown on console 

s 

h 

REDE 

all current processes are killed. and DIAG 
menu Is shown on console 

the list of available ghost commands Is 
shown on console 

Informations relative to current DIAG 
release are shown on console 
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5.6 tlESSaCiES_ 

5.6.1 SIaIUS_tlESSaCiES 

At the end 0' all the process activation. SGTST print the 
'ollowins messaset·· 

"ACTIVATES " PROCESSES" 

Starting 'rom now Is possible to obtain a status report 
relatives to all the activated processes enterins 'rom console 
the character Ur"~ 

The obtained status report will be as follows: 

F S UID PID PPIO C PRI NI AOOR SZ WCHAN TTY TIME COMO 

1 S 0 35 1 0 26 20 1064 4't 8145FS CO 0:00 errdeRlon 
1 S 0 43 1 0 39 20 106F 48 FFF800 CO 0:05 cron 
1 S 0 161 49 0 30 20 106C 36 8166C8 CO 0103 sh 
1 S 0 191 161 0 30 20 1060 64 816740 CO 0:01 sstst 
1 R 0 192 "191 4 62 20 1074 52 CO 0:29 sslob 
1 S 0 193 191 0 30 20 1075 44 816830 CO 0:01 sgservic 
1 S 0 194 "191 0 39 20 1087 28 FFF800 CO 0:00 sgtimer 
1 S 0 195 191 14 22 20 1092 52 81B394 CO 0: 3'1 sslob 
1 R 0 196 19'1 41 80 20 10A9 52 CO 0:33 sgiob 
1 S 0 199 193 0 30 20 "10AA 28 B16A10 CO 0:00 sh 
1 R 0 200 199 0 60 20 10CC 96 CO 0:02 PS 

-
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where: F 

s 

UIO 

PIO 

PPIO 
C 
STIME 
PRI 

NI 
AOOR 

SZ 

(1) 

(1) 

(f. 1 ) 

(all) 

(f. 1 ) 
(f.l) 
(f) 
(1) 

(1) 

(1) 

(1) 

WCHAN (1) 

TTY 
TIME 

(all) 
(all) 

Flags (octal and additive) associated with 
the process I 

0-1 in core 
02 system process 
04 locked in core (e.g •• for physical 
I/O) 
-10 
20 
40 

being swapped 
being traced by another process 
another tracing flag 

The state of the process: 
o non-e>:lstent 
S sleeping 
W waiting 
R rl.1nn i n9 
I i ntermed I ate 
Z terminated 
T stopped 
X !trowing 

The user 10 number of the process owner; 
the 1091n name is printed under the -f 
option 
The process 10 of the proc ess: it is 
possible to kill a process if you know 
this datum 
The process 10 of the parent process 
Processor utilization for scheduling 
Starting time of the process 
The priority ot the process; hi 9 her 
numbers mean lower priority 
Nice value; used in priority computation 
The memory address of the process. 
resident: otherwise. the disk address 

if 

The size in blocks of the core image of 
the process 
The event for which the process is waiting 
or sleepingl 
running 

if blank. the process is 

The controlling terminal for 
The cumulative execution 
process 

the process 
t I me for the 

CHO (all) The command name! the full command name 
and Its arguments are printed under rhe -f 
option 

Honeywell Confidential And Proprietary 

, 



, ' '·c···.· .. ··'···· 

H 0 N E Y W E'L L I 
I DIAGNOSTIC HANUAL 

Hisi-Pregnana H.sel 

SPEC. NO. 

A78138664 

SHEET 

106 

REV. I 
I 

DRAFT·' .... 
---------------------------------------------------------------_ .... , 

5.6.2 ERROR_MESSAGES 

When a process 'ounds an error condition. send a message to 
output file (the console. as default) and ends its execution 
(status terminated). 

The error messages have 'ollowlng informations: 

PROC.I0 NLINEA KEYWORD message text 

All the error messages text are into the same file (SGERR), 
to permit the translation. 
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