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NOTE 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO 
CHANGE WI~OUT NOTICE. NEW EDITIONS OF THIS 
DOCUMENT WILL INCORPORATE CHANGES AS THEY ARE 
PUBLISHED. 
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PORE.1iORD 

The documentation in this manual includes 
material on a new Altos diagnostic which is 
presently in development, Altos Diagnostic 
Executive Version 1.8. The new material is 
presented here for information and for use in 
planning and development. 

For information on obtaining a later version 
of the ADX programs, consult your-~eal~r or a 
Altos Service Representative •. 
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ALTOS ACS8699 COMPUTER SYSTEM 

EXECUTING DIAGNOSTIC PROGRAMS 

EXECUTING THE ALTOS DIAGNOSTIC EXECUTIVE PROGRAM (ADX) 

GENERAL INFORMATION 

This supplement provides all of the necessary information to 
understand and e~~ecute the ACS8600 diagnostic programs available 
at this time. 

Not all of the ACS8609 diagnostics are on the ADX diskette. 
The l1onitor diagnostics are located in EPROlol (Eraseable­
Programmable-Read-Only-Memory) • They are automatically executed 
as the user applies power or resets to the system. - -

This manual will describe: 

The Diagnostic package 
Preparing the system for installing 

an operating system 
selected application programs 

ADX program diskette loading procedures 
ADX program functions 
Two utility programs that are included on the ADX 

diskette. 

It is recommended that the user thoroughly revie\'l that 
portion of the manual that pertains to his or her intended use 
prior to attempting to e}:ecute any portion of the diagnostic 
package. 

ADX-I 
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ADX PROGRAM FUNCTIONS 

The mating of the hard\'lare and soft\vare/operating system is 
accomplished by a program called the nHonitor". This program is 
a collection of programs, remaining permanently in memory (on 
board EPRml), providing memory mapping as \vell as overall 
coordination and control of the operating system (for further 
information, see the l-lonitor program suppliiLlent that accompanied 
your sy stem) • 

The ADX master diskette, that carne \vith the ACS3600, 
contains a group of "menu driven" programs that will test the 
internal computer system components, format diskettes, and copy 
diskettes. These programs comprise the ALTOS Diagnostic Executive 
program (ADX). It is imperitive that the ADX program be run the 
first time the computer system is pO\,lered up, if the user 
suspects that a component is not working properly and each time a 
new component is added to the system. 

WARNING 

The user should make two backup copies of this 
diskette before activily testing the system 
components. One copy of the ADX system diskette is 
for daily use. The other, the back-up master, is 
only for making additional copies for daiLy ~se. 
The user should never use the Altos master diskette 
for daily operations. It should be stored away 
from your computer area in a secure location to 
prevent accidental use. 

The utilities and 
ADX program are grouped 
program will prompt you, 
will need to perform. 

verification routines that comprise the 
into four categories. Each individual 
via menus, for every operation that you 

The programs perform the following functions: 

(1) format diskettes and copy diskette utilities 

( 2) test the CPU (central processing 
memory, internal communications 
arbitration), internal to external 
serial ports), and floppy drives 

unit), computer 
structure (bus 

interaction (all 

(3) test hard disk functions 

(4) test the functionality of the- tape/tat::e drive 

ADX-2 
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SUGGESTED INSTALLATION TEST ORDER 

NOTE 
THE USER SHOULD USE THE FORMAT PROGRAM 
(FLPYFORM), TO FORMAT AT LEAST TWO DISKETTES, 
AND THE COpy PROGRAM (FLPYCOPY) TO r·lAKE TWO 
COPIES OF THIS DISKETTE BEFORE RUNNING ANY 
PORTION OF THIS DIAGNOSTIC PACKAGE. 

Once the Honitor is loaded and complete: 

STEP 1*** Install the memory verification, r.lEN86, and let it go 
through at least two comprehensive passes 

STEP 2*** Install the serial test, SER86, and let it run for one 
pass of each routine 

STEP 3*** Install the floppy diskette test, PLPYTEST, for one 
i'lri te/reac1 pass 

STEP 4*** Install the hard disk test, DISK36, and use the 
Urite/Read test. Allovl it to run through at least four 
test patterns, writing and reading 

STEP 5*** If the user has purchased the 
install TAP86 and let it run 
passes of the comprehensive test 

magnetic tape unit, 
through two complete 

-" ---
These suggestions are for a minimum checkout. If you have 

time, it would be adviseable to run the comprehensive tests 
longer and run a hard disk test overnight. 
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DATA ENTRY CONVENTIONS 

Data that the user is to enter will be shown in bold face 
type (i.e. Y), or by naming the key to press (i.e. "Press the 
Escape key"). The l{ey name \,lill al so be capi taliz ed. Pressing 
the Return key is also shown by -<CR)". Some e:{amples are as 
f 011mv5: 

Reply Y or N and press the Return key. 

Reply Y<CR> or N<CR). 

Seiect A for display error summary at end of each pass, or 
B for-display e~ror summary only at the end of the test. 

DATA ENTRY, CHANGING INVALID DATA 

The ADX programs \V'ill accept alphabetic data in ei ther 10\'ler 
case or upper case (i.e. either mem86<CR) or r'lEM86 <CR) is 
acceptabl e) • 

The ADX programs, in general, 
used by the Cp/r·l operating system. 
cancelling or changing data before 
the Return key enters data.) 

follow the same conventions 
These conventions pertain to 
it is entered (i.e. pressing 

The following examples illustrate some of the basic ways of 
modifying or correcting entries: 

(1) erase character-use the Rubout or Del~t~ -keys, or a 
Control H (~H), depending on your keyboard, to erase 
the last character typed. (The erased character may be 
echoed; use Cntrl-R to see the true entry.) 

(2) erase whole entry- use a Cntrl-U or Cntrl-X. 

(3) re-display current entry-use Cntrl-R. 

LOADING AND RUNNING THE ADX SYSTEM 

(1) "S\vi tch on" the system and terminal on/off- switches. 
The following r--1onitor message \Jill display in 
approximately 3-4 seconds: 

ALTOS COl-lPUTER SYSTEr·1S-86"" 
Monitor Version 1.X [01] 

Press any key to interrupt boot 

Disk Boot Failed, Code: C4 
* 

(2) Place the ADX diskette- into the diskett2 (ilo~)f'Y 6.isk) 
dr iva as sl101:ln in f igur e Am~-l. Cl ase the dr i ve claor 
until you hear a metallic click, anci press the Reset 
Dutton. This \vill load the Am~ progr:u:1. 

ADX-4 
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Figure ADX-l. Inserting a diskette into the floppy ciisk ~rive 
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The terminal screen \'lill display the monitor message: 

ALTOS COr.1PUTER SYSTEHS-8600 
Monitor Version 1.X [01] 

Press any key to interrupt boot 

A L T 0 S D I A G NOS TIC E X E CUT I V E 

ACS 8600-Vl.8 

Copyright 1982 (c) ALTOS COMPUTER SYSTEHS 

FLPYCOPY 
l:m;86 

I'.2suest: 

** COBHAUD DIRECTORY ** 

FLPYTEST 
FLPYFOR:r 

S E!\.3 6 
DIS::36 

... .....,.., 2 •• ..., __ '."1 •• ".... ................ , I'I!IIJII!"I .... ~"""!'IJ';~'.---.'_'. __ • ____ -__ ........... .-,'" 

Tl\P30 
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Enter the name of the test desired, and press the Return key. 
For e}:ar.lple: 

REQUEST:MEM86<CR> 

The following is a brief d~scription of all of the 
ciagnostic programs and utilities: 

FLPYTEST Basic test for diskettes and diskette drives. The 
basic mechanical functions of the drive and its 
media integrity are tested for validity. 

SER86 This test provides a method to test serial 
path/port integrity. This test includes a 
terminal and intelligent I/O test. 

IvlEr.I86 Hemory and system test routines. This program 
exercises the main CPU (8086 central process~ng 
unit), test the integrity of the data transmission 
portions of the system (RAn access, 8088, serial 
port and multibus integrity, etc.), conduct fault 
isolation tests (i.e. integrity of the 8087 NDP) , 
and verify long exercise routines. 

DISK86 A collection of hard-disk utility and test routines. 
Utilities include formatter, routine to flag bad 
sectors~ diagnostics include quick tests, fault 
isolation tests, and long exercise r~utines. 

FLPYFORM A program designed to format or reformat 
diskettes. This routine prepares the 
diskette surface for new data to be placed on it. 

FLPYCOPY Diskette copy utility. This \,lill copy diskettes 
(8 inch floppy diskettes) verbatim and ~ill verify 
those files that have been copied. 

TAP86 This program tests the validity of the magnetic 
tape drive, its interfaces and the reliabitity of 
the magnetic tape in the drive itself. 
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S'PECIAL FEATURES 

The ADX package is enhanced ~vith several special features. 
They are designed to give the user more latitudes of control and 
flexibility while using these programs. 

Terminal Disconnect/Reconnect 

The user has the option of disconnecting and reconnecting 
the terminal without disrupting the integrity of the test ~n 
progress. This is useful for such exercises as initial testing of 
the system, overnight testing of the system after a ne,'l component 
has been placed in the system, etc. The software places a 
sof tware "dummy load n, at the connecting serial port, allowing 
the terminal to be removed. (NOTE:This can only be reasonably 
accomplished with a single terminal connected to the system.) 
This feature is activated/deactivated by entering a control P 
( .... P). This \'lill cause the following display(s) to appear on the 
screen: 

[Disconnect] 

[Reconnect] 

If more than one terminal is on the system, then the terminal 
connected to the lowest numbered port (or the first terminal 
connected to the system) is designated as the 'maste~ terminal'. 
It receives all test data during ADX operation. If the master 
terminal is removed, the terminal connected to the neJ:t highest 
numbered port number becomes the master terminal and controls all 
pertinent data from the test. 

Test Start/stop 

The user may stop and restart any of the tests. The user 
simply enters a control S ( .... S) to stop the test (this will be 
visually apparent on the screen/printer), and a control Q ( .... Q) to 
restart the test. This routine \'lill not harm the integrity of 
the test. 

ADX-8 

_ ... _ .. _ .......... ,-t_. . .-.... - .. -.....,.,..., .... ,...p; __ --...... i._ .. ,... .. _!!"' __ ..... , .... , _J i.~~.--~ .--."' --.- - --'~.....-.~,,~,~~_._ .-.~ .. --.'-. - •... , _.- '--





ACS86fUJ DIAGNOSTICS 

Error Pause 

This enhancement will allow the user to select and/or adjust 
certain portions of ~,e message output should an error occur 
during the testes). As the user sets up the tests, he should 
select the Pause (for operator selection) option found in the 
Error Handling Henu of each rlain r.Ienu. This \'lill enable the 
error to trigger a pause in the test and give the user the option 
to record the error if a printer is not being used. (This 
enhancement is also available by entering a control e (A e ).) 
When the error pause occurs, the following menu \'1ill appear: 

Error Pause 
(A) Continue (ignore all errors) 
(B) Pause (for operator selection) 
(e) Error Handling Menu 

(D) r4essage Severity Henu 
(E) Printer Selection Menu 
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MEMORY VERIFICATION TEST: MEM86 

The I'lEH86 memory verification routines are designed ,and 
'.-lritten to give the user confidence T,Yith the ACS 8600 systen. It 
is assumed that the user have some conceptual :mo, .. ,ledge of the 
computer domain. It is also assumed that the user has revieHed 
the harc1\'fare and sof t\'lare descr iptions containe d in the Syst2r.l 
Reference Manual. 

HEJ:186 executes a variety of dynamic tests to validate the 
integr i ty of: 

(1) the ACS 8600 microprocessor (Intel's 8086) 
(2) the onboard dynamic random access memory (both config-

urations of RA}1-500K and 1 r1egabyte) 
(3) the error correction circuitry (ECC) 
(4) memory management hardware 
(5) address and data lines to include the multibus interface 

and 8088 processor 
(6) the optional 8087 Numeric Data Processor 

The first test that the user should perform is the 
Comprehensive test. This test goes through the entire validation 
process and identifies any trouble areas that may exist in the 
system. Once, this test has been accomplished and any faul ts 
identified, the user can then initiate a number of selective 
tests that will isolate and validate specific portions of the 
hardware. These selective tests, within the Comprehensive Test, 
are broken down into modules enabling the user to ~xercise any, 
or all, portion(s) of the system he may choose. 

The test itself does not nshout out" the type of fault that 
is occuring. It mearly causes the user to look at certain areas 
more closely (i.e. individual chips). The user can then 
investigate the faults with more conventional means (i.e. logic 
analysisers, etc.). - This kind of fault isolation is important 
because most of the errors that may arise are intermittent (soft 
errors). Although troublesome or worrisome, these soft errors 
are usually caused by: (1) fluctuations' of power' from the local 
utility company; (2) static from people walking over a' carpet and 
touching the system; (3) lack of ventilation for the system and 
thereby causing it to overheat, etc. 

Each module is fully operator selectable. The operator can 
not only select the module to be tested, but the type or depth of 
error-reporting action he may desire. This means of selective 
memory verification allovls the user mor.e control of the system 
verification and eliminate expensive down-time t.o the systeIil.. 

ADX-IQJ 
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HEr·'l86 assumes that the hardware has passed the Po\ver-Up 
monitor self test. It also assumes that the initial (IO\ver) RAr·l 
used for program code and/or data variables is secure and error 
free for at least brief periods of time. The loading of I'lEH36 
causes the distruction (write over) of all of the initial 
proprietary inputs (i.e. segment register file, reset bootstrap 
program jump, monitor,. user interrupt routines, etc.) that 'Jere 
loaded upon system "boot up" and allows the system and memory to 
be fully checked out. It creats a modified version of the 
monitor, allowing all of the normal proprietary operating 
primatives to be used during normal system and memory testing. 
As the user completes the MEM86 memory verification, the system 
will automatically reboot the original proprietary information 
(the monitor) into the appropriate memory locations. 

Operator Interaction 

The operator communicates with the ACS 8600 via a series of 
preprogrammed prompts or' menus. The following pages will SL10W the 
proper execution of the memory verification routines using these 
menus. 

When 
operator 

the the Power-Up monitor sequence is complete and 
is assured that the system is viable, he will: 

the 

Step 1*** Insert the ADX diskette into the diskette drive as 
shown in figure ADX-l. Push the reset button to 'boot' the system 
up. One should expect to see the banner illustrated-on 
page ADX-S. The user should now enter MEM86<CR). 

The loading of MEM86 takes approximately 8-10 seconds. The 
user will not see any screen change during the loading time. 
The screen will scroll (information will move up) and the user 
will see the MEM86 banner. (This banner will not be present 
during the setup of the test and/or adjustments made to the test 
during the progression o~ the test.) 

Step 2*** The first menu that should be activated is the Printer 
Menu (H). This will give the user a documented verification 
should a step be accidentially omitted or an error be present 
during running of the memory verification routines. 

ADX-ll 
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*** ACS 8600 Memory Verification vl.X [X/X/X 1 *** 

Processor Mode Tested. 
Program r'lemory: xx (XXXXX) to XX (XXXXX) 
Data Memory: XX(XXXXX) to XX(XXXXX) 
Test lilemory: XX (XXXXX) to XX (XXXXX) 

Comprehensive Test 
ECC Menu 
RAM Menu 

(F) Relocation Program 
(G) Error Handling Menu 
(H) Printer Selection 

r·1ain r·1enu 
(A) 
(B) 
(C) 
(D) 
(E) 

MGR Menu 
NDP Menu 

(I) Message Severity Menu 
(J) Exit to Diagnostic Disk 

Enter:B 

NOTE: the user should look at the back of the ACS 8600 to see 
what slot (port) the printer is connected to BEFORE selecting the 
appropriate number in this menu. write down the slot (port) 
number, match the slot number with the channel numbers in this 
menu and enter that letter at the Enter prompt (i.e. slot number 
7 = channel 7 = selection J). If there is no printer available 
or the user does not wish to have a printer connected to the ACS 
8600 during this test, select option (A) None. 

Printer Selection Menu (A) 
(A) None (default) 
(B) Channel OA 
(C) Channel OB 
(D) Channel 1 
(E) Channel 2 
(F) Channel 3 

(G) Channel 4 
(H) Channel 5 
(I) Channel 6 
(J) Channel 7 
(K) Channel 8 

Enter:x (where x is a channel letter that corresponds to a serial 
port number). 

Step 3*** The second menu that should be activated is the Message 
Severity Menu option (I). 

l\lain Menu 
(A) Comprehensive Test 
(B) ECC Menu 
(C) RAM Menu 
(D) MGR Menu 
(E) NDP Menu 

Enter:l 

(F) Relocation Program 
(G) Error Handling Menu 
(H) Printer Selection Menu 
(I) Message Severity Menu 
(J) Exit to Diagnostic Disk 
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Message Severity Menu 
(A) errors 
(B) warnings 
(C) passes 

Enter: D 

(C) 
(D) info 
(E) traces 
(F) extended traces 

This minor modification will enable the user to monitor the 
test and its progress through the verification routines. 

Step 4*** The next menu that should be activated, 
first time that the system is powered-up or a 
is installed, is the Message Severity Menu. 

especially the 
new component 

Main Menu 
(A) Comprehensive Test 
(B) ECC Menu 
(C) RAM Menu 
(D) MGR Menu 
(E) NDP Menu 

Enter: G 

Error Handling Menu (A) 

(F) Relocation Program 
(G) Error Handling Menu 
(H) Printer Selection Menu 
(I) Message Severity Menu 
(J) Exit to Diagnostic Disk 

(D) Display Error Summary 
(E) Display History 

(A) Continue (ignore all errors) 
(B) Pause(for operator selection) 
(C) Loop(retry all errors) (F) Clear History-!BEror Summary 

Enter: B 

This modification will automatically stop the test if an 
error should be present (see Special Features, Error Pause, for 
futher information.) 

Step 5*** Once the user has accomplised the previous steps the 
Comprehensive Test should be activated. 

Hain Menu 
(A) Comprehensive Test 
(B) ECC Menu 
(C) RAM Menu 
(D) MGR Menu 
(E) NDP Menu 

Enter: A 

Uh_. P,> •.. ~_ .. AQ. 

(F) Relocation Program 
(G) Error Handling M·enu 
(H) Printer Selection Menu 
(I) Message Severity Menu 
(J) Exit to Diagnostic Disk 
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The following is a depiction- of what should appear· during ·a 
two pass Comprehensive Test that does not find any errors during 
this test. 

*** Comprehensive Test, pass il 
RAM Test 
ECC f.lode = B 
RAM quick test 
RAl1 byte ripple test 
RAM word ripple test 
RAM odd word ripple test 
MGR Test 
MGR page mapping test 
MGR access control test 
Device Timeout Test 
System Write Violation Test 
Segment Access Violation Test 
DMA Access Violation Test 
Multibus Access Violation Test 
User Stack Boundry Violation Test 
MGR user mode test 
Relocating program from 01000 to 72000 

*** ACS 8609 Memory Verification vX.~ [X/X/X] *** 

Processor Modes Tested. 
Program Memory = 72 (72999) to 78 (786B4) 
Data Memory = 78 (786BA) to 7D (7D69A) 
Test Memory = 91 (99999) to 71 (70FFF) 

*** Comprehensive Test, pass *2 

RAM Test 
ECC Mode = B 
RAM quick test 
RAM byte_ripple test 
RAM word ripple test 
RAM odd word test 
MGR Test 
MGR page mapping test 
MGR access control test 
Device Timeout Test 
System Write Violation Test 
User Read/Write Violation Test 
Segment Access Violation Test 
DMA Access Violation Test 
Multibus Access Volation Test 
User Stack Boundry Violation Test 
[o.lGR user mode test 
Relocating program from 72000 to 01900 

Step 6*** After Comprehensive Test pass number 3 is di~played on 
the screen~-enter <ESC> to exit to the MEM86 Main Menu. (Press 
the Reset button to exit from HEr-l86.) 
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'!'he 
expected 

following will give the user an idea of 
should an error occur during the test. 

what may be 

Comprehensive test, pass #1 
ECC Hode = B 
RAM test 
RAM quick test 
*** ERROR #1/22-- RAM quick: read ascending, loc=0AeDe, wrote 
4E6E, read back CD6E 

Error 
(A) 
(B) 
(C) 

Pause: 
Continue (ignore this error) 
Loop (retry this error) 
Error Handling Menu 

Enter: B 

RAM byte ripple test 
RAM word ripple test 
RAM odd word ripple test 
MGR Test 
t<lGR page mapping test 
MGR access control test 
Device Timeout Test 
System Write Violation Test 
User Read/Write Violation Test 
Segment Access Violation Test 
DMA Access Violation Test 
Multibus Access Violation Test 
User Stack Boundry Violation Test 
MGR user mode test 
Relocating program from xxxxx to xxxxx 

(e) Message Severity Menu 
(D) Printer Menu 

This is an example of a soft, or sporadic, error. ~his type 
of error is not detrimential to the system or to the integrity of 
the program that the user is using. Should this type of error 
occur during testing, it should be of little concern to the user. 
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The next example is that of a hard error, or one that will 
be detrimential to the system/storage medium/program. This type 
of error will "NOT JUST GO AWAY" as the soft error. If one of 
these errors is evident during testing, the user should notify 
his Customer Service Representative as soon as possible. r·lake 
note of the error exactly as it is portrayed on the screen (or 
have the print out of the error available for the Customer 
Service Representative). 

*** Comprehensive Test,pass #1 
RAM Test 
ECC Mode = B 
RAM quick test 
*** ERROR #1/1 RAM quick: read ascending, loc=OACDC, 
4E6E, read back CD6E 
*** ERROR i2/1 --RAM quick: read ascending, loc=0ACDC, 
4E6E, read back CD6E 
*** ERROR #3/1 -- RAl-l quick: read ascending, loc=0ACDC, 
4E6E, read back CD6E 
***ERROR i4/1 -- RAM quick: read ascending, loc=0ACDC, 
4E6E, read back CD6E 
*** ERROR i5/1 -- Ram quick: read ascending, loc=0ACDC, 
4E6E, read back CD6E 
*** ERROR #6/1 -- RAM quick: read ascending, loc=0ACDC, 
4E6E, read back CD6E 
*** ERROR #7/1 -- RAM quick: read ascending, loc=0ACDC, 
4E6E, read back CD6E 
*** ERROR i8/1 --RAM quick: read ascending, loc=0ACDC, 
4E6E, read back CD6E --
*** ERROR i9/1 -- RAM quick: read ascending, loc=0ACDC, 
4E6E, read back CD6E 
*** ERROR #10/1 -- RAM quick: read ascending, loc=0ACDC, 
4E6E, read back CD6E 

This type of error must be reported to the 
Representative as soon as possible. 

wrote 

wrote 

wrote 

wrote 

wrote 

wrote 

wrote 

wrote 

wrote 

wrote 

Service 
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MENU DESCRIPTION 

The need for full and complete documentation is paramont for 
the user to have complete control of the system and what is 
happening within it. The following is a list of brief 
definitions that will assist the user in comprehending the memory 
verification routines. 

Comprehensive Test- a system intensive test that circulates a 
dynamic testing pattern within the confines of that system to 
determine if t~ere are any hard or soft faults present. This 
test uses the attributes'of nearly all of the items on the Main 
Menu to complete its given ta~k: 

(1) ECC Menu 

(A) ECC Menu 
(A) All 
(B) ECC 
(CL ECC 

(D) ECC Normal (cor on, no NMI) 
Disabled (E) ECC Scrub (cor on, NMI on) 
Detect (no cor, NMI on) 

This menu controls the error correction capability for the 
system. This menu normally defaults to an off position until the 
Comprehensive test is selected. Once this test is selected it 
starts at selection "B a , ECC Disabled (no cor, no NMI). This 
means that the error correction circ~try is ~isabled (ECC 
Disabled), there is no correction being done (no cor), and there 
will not be any nonrnaskable interrupts (no NMI) initiated. The 
ECC Menu will increment each selections during each pass and 
effectively loop the entire ECC Menu selections. 

(2) Ram Test Menu 

RAM Test Menu (A) 
(A) All (default) 
(B) Checkout Test 
(C) Byte Ripple Test 

(D) Word Ripple Test 
(E) Odd Word Ripple Test 
(F) Check Bit Ripple Test 

This test validates all of the onboard RAM (both 500K and 1 
Meg configurations) in the system for its data capture and 
retention capability. This menu also allows the user to select 
specific tests to clear any RAM errors through exercise and/or 
find where, within the RAM, the error is located. (See Ram Test 
section for further explanation of the individual tests.) 
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(3) MGR Test Menu 

MGR Test Menu (A) 
(A)AII (default) (G) Segment Access Violation Test 
(B) Page Base Ripple Test (H)DMA Access Violation Test 
(C)Access Violation Ripple Test (I)Multibus Access Violation Test 
(D)Device Time Out Test (J)User Stack Boundry Violation 
(E) System Wri te Violation Test (K) User r-1ode Program Exception 
(F)User Read/Write Violation Test 

This validates the capability of the memory management 
hardware to, effectively and efficently, access all portions of 
the system (i.e. RAM, Multibus, ports, etc.). This menu also 
allows the user to select additional tests to clear any memory 
manager errors through exercise and/or find where, within the 
memory manager environment, the error is located. (See Manager 
Test section for further explanation of these tests.) 

(4) NDP Menu 

NDP Test Menu (A) 
(A) Disable NDP Tests 
(B) Enable NDP Tests 
(C) All 

(D) NDP Wake Up Test 
(E) NDP Access Violation Test 

This menu, when the 8987 option is purchased, --allows the 
user to select additional tests to clear any 8987 errors that may 
have occurred. The tests are designed to exercise the 8987 much 
the same way the 8986 is exercised during the full complement of 
memory verification routines. This routine is not normally 
included in the memory verification cycle because of it being an 
option of the system. 

(5) Relocation Program 

The Comprehensive Test automatically increments the program 
and test memory locations after each successive test pass. This 
program provides such a vehicle for the memory verification 
routines to test all of the RAM and associated hardware. To 
see exactly what this program does, enter letter "G" at the Main 
Menu prompt and watch. the numbers change for the Test Memory and 
Program Memory in the Main Menu banner. . 
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(6) Error Handling Menu 

Error Handling Menu (A) 
(A}Continue (ignore this error) (D) Display Error Summary 
(B) Pause (for operator selection) (E)Display History 
(C) Loop (retry all errors) (F) Clear History/Error Summary 

This menu provides the user with the tool to tell the 
Comprehensive Test exactly how to proceed in testing the system. 
It also provides a vehicle to capture all data and errors that 
have occured during the start (last 5999 characters) of the of 
the test1 this is true no matter which test, or portion thereof, 
was selected. 

(7) Printer Selection Menu 

Printer Selection Menu (A) 
(A) None (default) 
(B) Channel 9A 
(C) Channel 9B 
(D) Channel 1 
(E) Channel 2 
(F) Channel 3 

Enter: 

(G) Channel 4 
(H) Channel 5 
(I) Channel 6 
(J) Channel 7 
(K) Channel 8 

This menu allows the user the options of whether or not to 
hook up a printer and to what ever port he may choose. 

(8) Message Severity Menu 

Message Severity Menu 
(A) Error s 
(B) Warnings 
(C) Passes 

(C) 
(D) Info 
(E) Traces 
(F) Extended Traces 

This menu provides a means of communication for the 
Comprehensive Test to the outside world~ The user may select an 
option that will denote what depth of error/tes~ reporting is 
desired. 

(9) Exit to Diagnostic.Disk· 

This routine is currently not available. 
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The Comprehensive Test will continue to circulate the memory 
verification routines until the user stops it by pressing the 
escape (ESC) key. 

The letter, in parenthesis, just after the menu title tells 
the user what the last selection was in that particular menu. 
This bit of information helps the user eliminate duplication of 
routines/selections that have already been selected. The user 
may also note that some of the other menus do not default, or 
automatically have, the nAn selection choosen. The default, or 
predetermined, selections have been carefully choosen to give the 
user maximum use of the Memory Verification. 'This has been done 
because the user may not have a written or verbal description of 
the verification at his immediate disposal. 
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RAM TESTS 

Checkout Test 

This test is designed to be a simple, overall checkout for 
the RAI1 and its associated hardware. Not only is the RAr1 and its 
associated hardware exercised, but the I/O capability of the 
microprocessor, the Bus Interface Unit (BIU) and Execution Unit 
(EU) are also thoroughly tested. The test accomplishes this by 
supplying data to the processor, having it executed by the EU, 
interfaced to the RAM by the BIU and addressed to and retrieved 
from both the high and low banks of the 1 Mbyte RAM. This 
process blankets the RAM, its address and data lines on both high 
and low banks, insuring that the odd/even storage/retrieval 
capability of the system is good and that there are no hard or 
soft errors within the RAM or its associated hardware. The 
testing algorithm is as follows: 

(1) Write a numerically corresponding l6bit word into all 
memory locations. (e.g. 0000(H) to location 0, 000l(H) to 
loc. 2, 0003(H} to loc. 4, ••• , (N-l)/2 to loc. (N-l), N/2 
to loc. N) 

(2) Read each word in memory and verify that it is the 
correct value. 

(3) Starting at the highest memory address and working in 
reverse order, write the complement, or opposite, of the 
numerically corresponding l6-bit word -int-o --all memory 
locations (e.g. (PPP(H}-N/2) to loc. N, (FFFF(H)-(N-l)/2) to 
loc. (N-l), ••• , FFFE(H) to loc. 2, FPFP(H} to loc. 0) 

(4) Read each word in memory and verify that it is the 
correct value. 

Byte Ripple Test 

This test looks for byte exclusive data bit errors. The 
memory is accessed, one byte at a time, and verified. The 
testing algorithm is as follows: 

(1) Write 00(H) into all memory locations. 

Verify, in ascending address order, that 00(H} is read 
each memory location. Once this has been verified, 

FF(H) into each memory location in ascending address 

(2) 
from 
write 
order. 

(3) Verify, in descending address order, that FF(H) is read 
from each memory location. Once this has been accomplished, 
'iHite 00 (H) into each memory location in descending address 
or der. 

ADX-21 





ACS86SS DIAGNOSTICS 

Word Ripple Test 

This test looks for word exclusive data bit errors. The 
memory is accessed, a word at a time, and verified. The testing 
algorithm is as follows: 

(1) Write 0000(H) into all memory locations. 

(2) Verify, in ascending address order that 0000(H) is read 
from each memory location. Once verified, write FFFF(H) 
into each memory location in ascending address order. 

(3) Verify, in descending address order, that FFFF(H) is 
read from each memory location. Once verified, write 0000(H) 
into each memory location in descending ~ddress order. 

Odd Word Ripple Test 

This test looks for data bit errors within odd words. Each 
word of data is fetched from the odd memory location boundaries 
within the high bank of the memory and verified. This test is 
not applicable if one only has 500K of memory. The memory that 
would normally be tested would be the upper bank or second 500K 
of RAM. The testing algorithm is as follows: 

(1) Write 00(H) into all high bank memory locations. 

(2) Verify that 00(H) has been read from memory-location 0. 
Write FF(H) into memory location 0. 

(3) Verify, in ascending address order, that 0S00(H) was 
read from each memory location. Once verified, write FFFF(H) 
into each memory location in ascending order. 

(4) Verify that 00(H) was read from the last even memory 
location. write FF(H) into this location. 

(5) Verify that FF(H) was read from the last even memory 
location. Write 00(H) into this location. 

(6) Verify, in descending address order, that FFFF(H) was 
read from every odd memory location. Once verified, write 
0000(H) into each odd. memory location in descending order. 

(7) Verify that FF(H) was read from the last even m~mory 
location. Write 00(H) into this location. 
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Check Bit Ripple Test 

This test validates the ECC check bits as data bits. This 
is done to allow the user see if there are any problems \vith the 
ECC correction capabilities. The system can read in check bits 
to the memory but does not have the capability to see if this 
operation was successful. This test therefore "turns off" the 
error correction capability within the system and artificially 
forces the check bits to be specific values within memory. By 
doing this, the ECC hardware is validated to the users 
sa ti sf acti on.· 

(1) Write a 16-bit word oriented address into all memory 
locations. (e.g. aaaa(H) to location a, a0al(H) to loc. 2, 
aaa3 (H) to loc. 4, ••• , (N-I) /2 to loc. (N-I), N/2 to loc. 
N) 

(2) Read each word in memory and verify that it is the 
correct value. 

(3) Starting with the highest memory location and working 
in reverse order, write the complement of the numerically 
corresponding word oriented address into all memory 
locations. (e. g. (FFFF (H) -N/2) to loc. N, (FFFF (H) -(N-I) /2) 
to loc. (N-l), ••• , FFFE(H) to loc. 2, FFFFH to loc. 0) 

(4) Read each word in memory and verify that it is the 
correct value. 

(5) Write aa(H) into all memory locations. 

(6) Verify, in ascending address order, that 00(H) was read 
from each memory location. Once verified, write FF(H) into 
each memory location in ascending order. 

(7) Verify, in descending address order, that FF(H) was 
read from each memory location. Once verified, write 00(H) 
into each memory location in descending order. 
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ECC Tests 

These tests are designed to validate all of the ECC hard­
"·Tare. The Check Bit Test tested only' the check bit portion of 
the ECC. These tests will check out the entire ECC system. The 
tests assume that the RAl1 has been fully tested and that some 
arbitrary RAH locations may be required to aid in the checkout of 
this area. 

Sliding Check Bit Test 

This test slides forced data check bits, both lis and 0's, 
across the check bit data path, to locate any bits that may be 
faulty, e.g., open or crossed over. 

Single Bit Error Test 

This test artificially forces a single bit error in each of 
the 22 data/check bits. Once accomplished, it verifies the 
correct response of the ECC hardware. 

Double Bit Error Test 

This test artificially forces a double bit error in each of 
the 22 data/check bits. Once accomplished, it verifies the 
correct response of the ECC hardware. (Note:: The- number of 
patterns is 221/21201 or 231.) 

Syndrome Word Sliding Bit Test 

This test will force bit errors to slide lis and 0's across 
the ECC syndrome word. 

ADX-24 





ACS8600 DIAGNOSTICS 

MEMORY MANAGER TESTS 

These tests check out the memory manager hardware. This 
hardware is an I/O link from the memory to the central or master 
(8086) microprocessor. It is not an I/O link in the usual sense 
of I/O but is an extension of the 8086 capabilities. These 
capabilities are: 

(a) write protection 
(b) access protection 
(c) limit protection 
(d) non-contigious memory allocation 

These extensions make a significant difference to the 
microprocessor and the user. These functions protect the users 
software so that it cannot be written over unless the user wishes 
to do so. The software can be accessed (e.g. special interrupts 
set up) by the user in the Monitor by automatically stringing 
stacks or files together to insure the continuity of the data. 
The Memory Manager can insure that segments of the memory are not 
violated by crossing the boundries. These are a few of the 
capabilities of the memory manager hardware. 

There are other capabilities that lie somewhat below the 
surface and need to be examined. Examples of these are the bus 
arbitration and memory-lockout functions. These are both a 
function of hardware and software and must be thoroughly tested 
to insure the integrity of the system. This insures that its 
means of communicating and processing information to-the outside 
world is correct. 

Through testing of this hardware is essential to field 
reliability of the system and insure a minimum of down time 
is experienced by the user. As one tests the memory management 
hardware, he will not only exercise the hardware but will also 
check the software for soft errors. The soft errors are the type 
that might have inadvertently appeared in the memory itself from 
such source's as disk contanimation, accidental disk 
demagnetization, or other anomalies, such as input power line 
surges, and maintenance by unqualified personnel. 

Page Base Address Ripple Test 

This test will ripple the base addresses, of all virtual 
pages, to insure that they are able to span all physical pages. 

Device Access Violation Test 

This test will insure that the access restriction bits 
(system mode, user mode, DBA, arithmetic processor, code, data, 
stack, extra, stack bound) function correctly on all pages. 
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User Mode Program Operation Exception Test 

This test insures that all 8086 operations that are illegal 
in user mode (I/O operations, clearing the interrupt flag, or 
processor halt) generate the appropriate hardware interrupts. 

--
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SERIAL TEST: SER86 

The serial verification test, SER86, is one of the most 
vital tests for communication validation ,.,ithin the ACS360a 
diagnostic package. Serial communication is vital because most 
items that talk to the system (i.e. terminal, printer, etc.) are 
on serial channels. 

nOTE 1. The special features described on pp. 3-9 c::.re not 
supported by SER86. 

NOTE 2. 
tested. 

Only ports with serial devices actually present \vill be 

Initializing the serial verification routines is 
accomplished by the following steps: 

STEP 1*** Load the diskette as described in the ADX loading 
procedures. 

STEP 2*** Enter SER86 at the request prompt and press the return 
key. The system \·lill start loading the test into the on board 
RAN \vithin the system (loading time-approximately 15-20 seconds). 
The following presentation will appear on the screen: 

*** ACS 8600 Serial Intelligent Channel Verification [X/X/X] 

Program Hemory: (XXXXX) to (XXXXX) 
Data IIIemory: (XXXXX) to (XXXXX) 
Test Memory: (XXXXX) to (XXXXX) 

Hain llenu 
(A) IOC Configu~ation Menu 
(B) Hake Up Test 
(C) Hode r·lenu 
(D) Terminal Test Menu 

Enter: 

(E) Error Handling Menu 
(F) Printer Selection Uenu 
(G) Hessage .Severity Benu 
(H) Exit to Diagnostic Disk 

STEP 3*** Enter E at the prompt to display the Error Handling 
Henu. The following 't"lill display: 

Error Handling r,lenu (A) 
(A)Continue(ignore all errors) 
(B)Pause(for operator selection) 
(C)Loop(retry all errors) 

Enter: 

(D) Display Error Summary 
(E) Display History 
(F) Clear Histoiy/Error Summary 

Enter B enabling the Error Pause function of the Seri~l 
verification routines. 'This function allows the user to see any 
error if and when it occurs. 

STEP 4*** Enter D to display the Terminal Test ~:enu. 

_. :-......,..-_ .... ,_""; .-.; ...... _ ........ _0:--..... .,., .. -'--"". ~---. --~--.~--. -_ .. -- . ~. -----'----..-'---. .~.- ....... . 





ACS86lcHJ DtAGNOSTICS 

following will appear on the screen: 

Terminal Test Henu (A) 
(A) All (C) Output Barber Pole Test 
(B) System Timer Test 

Enter: 
Znter A and the serial test will begin. 

Step 5*** After the tests conplete, press tbe Reset button to 
exit to the ADX Command Directory. 

MENU DESCRIPTION 

IOC Configuration Menu (A) 
(A) Single IOC (8 channels) 

Enter: 
(B) Twin IOC'S (16 channels) 

This menu enables the user to validate either a single or 
twin input/output controller (s) (IOC) • The system \vill 
automatically confirm (test to see if the system contains two if 
that selection is made) your selection and notify the user should 
the selection be in error. 

Wake Up Test 

This is a single test that addresses the Host/Controller 
Communications area of the IOC (see description of 
Host/Controller) area later in this section}-.-This area is 
normally in a psyto dormaint or asleep state. The Wake Up test 
validates the proper reaction to stimulus. 

Mode Menu (A) 
(A) All 
(B) rcv=tty/poll xmt=poll 
(C) rcv=tty/poll xmt=poll 
(D) rcv=tty/intr xmt=poll 
(E) rcv=tty/intr xmt=intr 

Enter: 

(F) rcv=buf/poll xmt=poll 
(G) rcv=buf/poll xmt=intr 
(H) r cv=buf/intr ~ant=poll 
(I) rcv=buf/intr xmt=intr 

This 
test is 
receiving 
transmit 
interrupt 

menu allows the user. to conf igure the way the terminal 
to be run. The test allows the user to test the 

(rev) ports, or buffers (buf), to either receive or 
(xmit) on a polling (poll) protocol or vectored 
(intr) basis. 

Terminal Test Menu (A) 
(A) All 
(8) System Timer Test 

Enter: 

(C) Output Barber Pole ~est 

The Terminal Test provides the user with tests that will: 
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(I) verify the timing/arbitration interface of 
terminal (s) vlith the system by checking each 
accessability/validity \·lith the IOC 

the 
port 

(2) verify that the interface can and does receive all of 
the F~CII characters the terminal can provide in a sequential 
pattern 

The remaining menu items are identical in nature to those in 
the memory verification routines of the same name. Refer to 
HEI-IS6 for those descriptions. 

HARDWARE DESCRIPrION 

The communications between the system and. the peripheral 
controller is accomplished by means of registers. The first 
register that the system nsees" is a single 24-bit register 
called the nInitialization Register." This register is located 
at location IFFFC(H}. It contains a pointer to a group of 
registers. This group of registers may exist anyuhere in memory 
(assuming they are addressable by an external Dulti-bus host). 
When the Peripheral Controller is interrupted, the 
initialization register is read. From this point, initialization 
is accomplished according to the parameters in the register. It 
will be read only after the controller is interrupted, allowing 
the reserved locations to be reused by the host unless 
reinitialization is required. 

(Note: Multi-byte registers containing l6-bit~ounts or 
addresses are always stored in reverse order, low byte 
high byte last.) 

REGISTER DEFINITION 

Initialization Register 

24-bit 
first, 

The IOC and the 8086 communicate via a single 24 bit 
register called an initialization register. This register, 
normally located at IFFFFC(H), contains the pointer to the array 
of registers in the I/O controller. This array of registers can 
be anywhere that is acceptable to the Hultibus host. It is 
normally a firm~llare type register and can only be \'lritten into, 
by the 8986, under strindgent circumstances. Before the system 
is initialized, the 8086 should write a zero into the register. 
This zero will be replaced by a version number once the . system 
initialization is complete. It is a method of finding an 
uninitialea controller or system that has not gone through full 
initialization. . 
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System Registers 

Firmware Version Register 

The firmware version register is normally a read-only 
register containing the level of the firmware in the controller. 
There is only one case i;lhere the host 'dill write into 'chis 
location. The host (8086) should store a zero into this 
location, and the System Command register, before system 
initialization. Hhen initialization is complete, the actual 
firmvlare version number \vill be stored in this location. This 
location may be tested to identify an uninitialized controller 
(or initialization in progress). Version numbers will be in the 
range of (1-63). (0-7) where the version number occupies the five 
most significant bits, subversion tqe three least significant 
bits. 

:V:V:V:V:V: :8:S:5: 
System Command Register 

The system command register is an a-bit register used to 
pass commands to all channels simultaneously. Handshaking is 
accomplished by setting bit 7 of the command. The host should 
insure that the last command has been executed (bit 7 = 0) before 
issuing a new command. Commands are: 

Commands 

" 1 
2 
3 
4 
5-127 

disable controller 
enable controller 
disable interrupts 
enable interrupts 
reset interrpts 
unused 

System status Register 

The sy.stem status register is an a-bit register used to pass 
status to the host concerning channel-independent information. 
The status bits are defined as follows: 

bit " Controller Enabled 
bit 1 Interrpts enabled 
bit 2 Interrupt pending (not qual if ied by inter. 

enabled 
bit 3 Bus error 
bit 4-7 not used-always 0 
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Interrupt Vector Register 

Interrupt Vector Register is a l6-bit register containing 
data allmving a quick response to an interrupting condi tion. The 
register is logically divided into four fields. 

bits G-2 
tit 3 

bits 4-6 
tit 7 

bits 8-10 
bit 11 

bits 12-14 
bit 15 

interrupting modern channel nurnter 
f.lOC:em inter rupt 

interrupting receiver 
receive interrupt 

interrupting transmitter channel number 
transmit interrupt 

other interrupting device number 
other device interrupt 

New Command Register 

The net" command register is an eight bit register used to 
indica te the exi stance of a ne~v command. Thi s r egi ster should be 
incremented any time a command is \'lritten into t11e system co.nmand 
register, the floppy disk command register, or any of the eight 
channel command register. 
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Communication Channel Registers 

Channel Parameter Register 

The channel parameter register is a l6-oit 
containing the following information: 

register 

~it 

1 

2-3 

4-5 

G 

7 

8-11 

12 

13 

14 

15 

=0 
=1 1 
=2 1.5 
=3 2 

async 

parity enable 

parity even 

illegal 
stop bit 
stop bits 
stop bits 

sync 

eRC enable 

not used 

o ms - min. RTS/CTS delay 
7 ms 
150 ms 
600 ms 

=0 
=1 

5 
7 

bits per character not used 
bits per character 

=2 6 bits per character 
=3 8 bits per character 

=0 (asynchronous mode) =1 (synchronous mode) 

ring buffer receiver enable/-TTY not- used 

=0 selectable rate 
=1 75 bps 
=2 110 bps 
=3 134.5 bps 
=4 150 bps 
=5 300 bps 
=6 600 bps 
=7 1200 bps 
=8 181H) bps 
=9 2000 bps 
=10 2400 bps 
=11 3600 bps 
=12 48130 bps 
=13 7200 bps 
=14 9600 bps 
=15 19.2K bps 

unused not used 

unused not used 

CTS control RTS (special cajle) 

:)SR control 
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Channel Status Register 

The channel status register is a 16-bit register containing 
the f ollm'ling inf ormation: 

bit 

1 
2 
3 
4 
5 
6 
-7 

8 
9 
10 
11 
12 
13 
14 
15 

asnyc 

transmitter empty 
Data Terminal ready 
not used 
Request to Send 
pari ty error 
receive data lost (SIO Ovrun) 
framing error 
parity/ovrun/frame error recv 

receive character(s) ready 
unused-al\vays 0 
unused-ahlays 0 
unused-ahlays 0 
transmitter ready/active 
unused-always 0 
unused-always (l 

unused-al\vays 0 

sync 

tr 2.nsI:"~i tter er.~~)t~7 

DSR (s?ecial cable) 
no cl~ or CTS for 2 sec 
CTS 
receive CRe error 
receive cata lost (SID ovrun 
not used 
eRe/nO clk error 

receive blk ready 
sync established 
not used 
not used 
transmitter ready/active 
*none* 
*none* 
*none* 
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Channel Command Register 

The channel command register is a a-bit register used to 
pass commands to the controller. Bit 7 is used to indicate the 
e~:istence of a valid command. The host should test bit 7 to 
insure the the last command has been e;~ecuteC:. The controller 
~ill clear bit 7 after reading the command. At this tine, the 
four least significant bits will also be cleared, while bits 4-6 
~.lill retain their values. Bits 4-6 contain the lo<:ric level 
corresponding to the interrupt· enable status. ~he commands 
available are: 

" 1 
2 
3 
4 

no operation 
initialize channel 
start transmitter 
acknowledge receiver 
abort transmitter 

5 
6-7 
8 

enter hunt mode (not yet implememted-sync mode) 
reserved 

bit 7 
bit 6 
bit 5 
bit 4 

9 
10 
11 
12 
13 
14 
15 

change parameters 
reset error conditions 
reset modem interrupt request 
execute from Nultibus 
enable Sync mode 
Sync transmit 
Sync receive 
Auto Sync transmit-then receive 
command valid 
transmit interrupt enable 
receive interrupt enable 
modem interrupt enable 

Transmit Data Buffer Address Register 

The transmit data buffer address register 
register containing the address of the data to be 
After transmit termination, this register will 
address of the last character transmitted + 1. 

Transmit Data Bu.ffer Length Register 

is a 24-bit 
transmitted. 
contain the 

The transmit data buffer length register is a 16 bit 
register containing the number of bytes to be transmitted. After 
a transmit termination, this register will contain the number of 
characters in the buffer NOT transmitted. (Note: this value T.'llll 
be 0 unless the transmission \'las aborted.) 

Receive Data Buffer Address Register 

':'he 
register 
receiving 

receiV8 data buffer address resister 
containinG the &dcress 0f the rcceive 
in Prins Suffer receive" Dode. 

lS 
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Receive Data Buffer Length Register 

The receive data buffer length register is a I6-bit register 
containing the length of the receive data buffer. The receive 
buffer length may be in the range of 2-32768 bytes. 

Receive Buffer Input Pointer Register 

The receive buffer input pointer regist2r is a IG-bit 
register containing a pointer (relative to the receive cata 
buffer address) to the first empty location in the receive 
buffer. As characters are received, the controller \vill store 
the character at the specified location, and increment this 
pointer module buffer length. Bit 15 is the "counter invalid" 
bi t. When this bit is set, the contents of the counter is in the 
process of being updated. This bit may be ignored if the buffer 
is =< 255 bytes in length. 

Receive Buffer Output Pointer Register 

The receive buffer output pointer register is a l6-bit 
register containing a pointer (relative to the receive data 
buffer address) to the first full location in the receive buffer. 
As characters are removed from the buffer, the host will 
increment this pointer module buffer length. Hhen the input 
pointer is equal to the output pointer, the buffer is empty. Bit 
15 is the "counter invalid" bit. When this bit is set, the 
contents of the counter in the process of being.- updated. This 
bit may 'be ignored if the buffer is =< 255 bytes in length. 

TTY Receive Register 

The TTY receive register is an a-bit register used to 
receive data in applications not required multiple-byte ring­
buffering. In TTY receive mode, the byte is simply stored in te 
TTY receive register. 

Selectabl~ Rate Register 

The selectable rate register is a 16-bit register used to 
transfer a l6-bit value directly to. the bit rate generator. Hhen 
the rate is specified through this register, the SIO controller 
is programmed for clock/16 mode. The value to store in this. 
location can be calculated by the formula: 

(8600/68000) value = ll5200/desired bit rate 
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Expansion Register 

An 8-bit register is included at the end of each channel 
register array to complete the array, '''bich mayor may not be 
located on a word boundry, to one of an even number of bytes. It 
is used for sane progranming/conputer languages uhich cannot, or 
cannot easily, generate/support rnulti~le occurence arraY3 
that contain an odd number of bytes. The register lS also 
reserved for future e~pansion. 

--
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FLOPPY DISK DRIVE TEST PROGRAM: FLPYTEST 

This test verifies the basic function of the floppy disk 
cr~ve, or the diskette in it. The user does have the option to 
select \'lheather he '\'lould like a volitale (distroying, by '.niting 
over the information on the disk) or non-volitile (retaining the 
information on the disk and checking the addresses, tracks, an~ 
sectors) • 

The following paragraphs will discribe a loaical ana 
comprehensive routine and explaination to validate this~irnportant 
portion of your system. 

Step 1*** Load the ADX program as described in the ADX loading 
procedure. The ADX Command Directory will now display on the 
terminal screen. 

Step 2*** Enter FLPYTEST<CR) after the nREQUEST n prompt. 

The terminal ~'lill display the FLPYTEST menu: 

*** ACS 86S0 Disk Verification V2.0 [x/x/X] *** 

ALTOS C0l1PUTER SYSTElJlS 
Floppy disk test and Analysis 

**** Hit ESC to exit this test **** ~ 

ALTOS FLOPPY DISK ROUTINE 
(A) Standard single density format (sin~le side) 
(B) Standard single density format (double side) 
(C) Double density for cpm, xenix or diagnostic disk(single si 
(D) Double density for cpm, xeni:~ or diagnostic disk(doutlle si 
(E) Double density for mpm (single side) 
(F) Double density for mpm (double side) 
(G) End this program . 

Enter: 

CAUTION 

The 
Operating 
format is 
match the 

user should read the configuration information in the 
System Supplement to make sure that the proper density 

requested. The format of the diskette :under test must 
format chosen from the menu shown above. 
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Once the correct format has been determined, select the 
appropria~e letter from the menu and input that selection at the 
Enter prompt follmved by a carriage return «eR». 

Once the user has pushed the carriage return, the following 
nessage will display on the screen just under the Enter pronpt: 

Do you want @edia test [N]? 

This question allows the user to select a volitile cr ~on­
volitale test. A "N" responcG will start a non-volitla re~C 
test. The follmling messages \lill appear just under t~lC:: ••• n:-:ledia 
test" prompt: 

Load diskette in the drive to be tested 

Hit any key when ready to start 

When the user pushes any key the following message will appear 
just under the "Hit any k:ey ••• " prompt: 

Pass=l 
READ PHP,SE 
[ ] 

This indicates that the diskette is being read an~ it is. in 
the first pass. The highlighted block, just under this wessage, 
ShovlS the user the exact traci{ number that the test is reading at­
that particular moment. This test will continue until the user 
presses the escape key to end the test and return to the main 
Flpytest Benu. 

ShoulCi the user select the ·Y<CR>" option, the prompts ttlill 
appear as follows: 

Load diskette in the drive to be tested 

Eit arlY key ~vhen ready to start 

CAUTION 

If the volatile tests are chosen (i.e., if Y is entere~) the data 
on the diskette under test will be lost. 

The follmving message \-,ill appear: 

Is C:isl~ette really scrat~h U1]? 
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If you reply N (no), you will see: 

Load·diskette in the drive to be tested 

Hit any key ~vhen ready to start 

Nhen you reply Y (yes), you see: 

Is diskette scratch [N]? 
If yeu again respond ·Y(CR)", the following message will afpear 
on the screen just under the last message: 

Pass=l 
WRITE PHASE 
[ ] 

This is the start of the volitile disk test. First a data 
'pattern ('E5 in hexidecimal-llH} 0101 binary) is \vritten on all 
portions of the diskette (block under the vlord :lRITE indicates 
the track number that is being Ivritten to at that moment), and 
then the entire diskette is read and compared. During the read 
phase of the test, the track indicator block ,vill shift down and 
the words READ PHASE ,..,ill display just under ~'JRITE PHP~E. 

The "WRITE PHASE", "READ PHASE" messages indicate the start 
of each portion of the operation.. The "HRITE PHASE" is the input 
of the 'E5' pattern on to the diskette medium. The "READ PHASE" 
is the verification process; seeing if that was actually the data 
input to the diskette surface. The test will continue to 
alternate between these two phases until you ~ava -pressed the 
Escape key (ESC). This action will return the user to the ADX 
menu. A minimum complete test cycle is to do one write phase and 
one read phase. When the "WRITE PHASE" message displays for the 
second time, this minimum test is complete. 

If an error message is suspected to have been caused by a 
bad diskette, try another diskette to see whether it is the 
diskette or the drive. 
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HARD DISK UTILITIES AND DIAGNOSTICS·: DISK86· 

DISK86 is a collection of hard-disk utility and diagnostic 
programs. All ADX programs for the hard disk are in DISK86. 

To execute DlSK86, the user should f ollm-l the AD~: loading 
?roceedures and enter DlSK86<CR> after the IREQU2ST" proru.pt. 

The £ollm'1ing display \,1111 appear on the tec.linal: 

*** ACS8600 Di sk Ver if ica tion vl.3 [x/~/:n **,,= 

Specify the HARD DISK size 
(A) 20 Hegabytes (B) 40 Hegabytes 
Enter: 

As soon as the user selects this option the prompt 

Recalibrate drive •••• 

will appear an the user will note that a lew whirring noise is 
coming from the system. This is nothing to be alarmed about. 
The sytem is recalibrating itself according to the information 
the user has supplied. ~his process will take aproximate1y 4 to 
5 seconds. If the user has selected erroronous1y an error 
message, stating that the disk size was incorrect try again, will 
appear. The prompt is repeated enabling the correct response to 
be entered (consult the original order form specifying the 
size/type of your hard disk, should the question arise) • Once 
you have specified the disk size, the fo110\'1ing menu will appear 
on the screen just under the Recalibrate drive •••• message 

**** Hard Disk Test Facitity 1982 **** 
(A) Format Disk Drive 
(B) Verify Addresses for all Sectors 
(e) Seek test with optional Verify 
(D) Write entire Disk 
(E) Read entire Disk 
(F) Set Flag Byte for a Specific Sector 
(G) Bard Disk Write/Read Error Test 
(8) Miscellaneous Functions 
(I) drive unit rese1ection 

Enter: 

Enter a choice from A-I. 
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Menu Descriptions 

The following is a brief description of each of the menu 
functions. Complete descriptions, for each program choic2, are 
located on the adjac2nt pages. 

A. Format Disk Drive. The hard disk Has fornattea before the 
S~T stem \'las shipped f roD. th e factor:'. FOEla ttins .:::,1 aces th e 
cylinder and sector addressino on t:1e dis:~ and blocl:s out tl-:e 
data areas that can be written fo on the ~isk. It is usually not 
necessary to reformat a hard disk in the field. Formatting 
destroys any prior data (user files, flagged bad sectors) on the 
disk. If it is necessary to reformat the hard disk, the "Flag 
Bad Sector" program would have to be run also. 

B. Verify Addresses for all Sectors. This reads the addressing 
information (drive, head, cylinder, sector, buffer, etc.) on the 
disk to verify their availability and integrity. No data is read 
or destroyed in this program. This is a good, quick test of 
format integrity. 

C. Seek Test with optional Verify. This test allo'.'ls the user to 
specify b/o cylinders that the disk controller i'i'ill access 
alternately and continually. The main use of this test is for 
cylinder address/data fault isolation. It would typically be run 
while using electronic test equipment. 

D. Write Entire Disk. This writes a user or factory 
pattern to all sectors of the disk. This test can be 
erase an entire diskette. -

specified 
used to 

E. Read Entire Disk. This reads data from every sector on 
the disk, and compares that data to a user or factory specified 
pattern. It is normally used after the ~1rite Entire Disk" 
program to verify successful data retention. 

F. Set Flag Byte For A Sector. This program will flag a sector 
as bad and not to be used for storing data. All known bad 
sectors have been flagged before the system was shi~ped from the 
factory. This feature can be used in the field in case a bad spot 
develops on the disk, or if the disk has been re-formatted. 

G. Hard Disk Write/Read Test. This test writes a user or 
factory specified pattern over the entire disk, reads it back, 
and compares the data for integrity. The test can also be used as 
an exerciser to work the disk for an extended period of time 
(i.e., overnight) and report on the results at the end of the 
period and/or at the end of each pass of the test. 

H. Miscellaneous Functions. There are two iuntions. The fir=t 
sUPi:.Jresses or eno.bl,::;s the display of tl1e cis!~ stc.tus.':rror 
IJGSS2lS2. T11is can 0e Gisa~12d ~:;~1i12 rUf!!"'.:i11S' 30i,-.2 r:~·:2=i::i\lr.: 
o;l·cratiorl al1G cl-~2c!~ir:s' it ~-iiti1 21;2ctronic I:2St 2<~ui~=I:>2l1t:. ~~' .. ,? 

seccn~ function ~is?lc.js the conte~ts of a s21ecte~ 22cccr 8~ ~~2 
screen i~ ~exa~ecical c.n2 ~SCII. 
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I. Drive Unit Reselection. This returns to the reconfiguration 
options of the test to allO\'1 any necessary changes to be made. 

Format Disk Drive 

************************************ 
'1: ~nUUlInG: THIS HI-lRDTEST FUnCTIOn of: 

* ';HLL CI-l.ll;J:JGE DATA on THE I·L;Rn ~'( 

* DISK AIID HAY CAUSE LOSS OF USER * 
* DATA * 
************************************ 

The disk has been formatted before the system is shipped 
from the factory. Formatting places the cylinder and sector 
addressing on the disk and blocks out the data areas. This must 
be done before any data can be written on the disk. It is not 
usually necessary to run this progran in the field. 
Formatting/reformatting will destroy any prior data on the disk. 

One of the major repercussions of formatting/reformatting is 
that any flag indicators of known bad sectors will be erased. 
These bad sectors were flagged prior to the system being prep~red 
for shipment and are so noted on the error map provided with the 
hard disk. Sectors previously marked as bad will nO\'l be 
considered valid. Unless these sectors are re-marked as bad 
sectors, data written to them may be lost. 

--
When you select program A, the screen displays: 

*** DO NOT RUN THIS TEST t'1ITHOUT PERlUSSION FRQr.l -ALTOS­
LOCAL DEALER *** 
Do you want to continue? Pw =-Sa1L!t 
Password entry is used to protect the system and the data 

star ed on it. To obtain the passwor d call your local 
distributor, eJ~plain the problem you are having, and if 
uarnedted, obtain the pass\oJ'or d f rom him. The di str ibutor \l ill 
attempt to determine whether formatting the hard disk is actually 
necessary before the password is given. Call ALTOS customer 
service only if your distributor suggests it. 

If you are not going to reformat the disk, enter <CR) to 
return the user to the DISK86 menu. 

If you are going to reformat the 
password and press <CR). The screen will 

hard disk, 
displa.y: 

enter 

*** THIS TEST HILL ERASE FILES on THE EARD DISI:. *** 
Do you want to continue? [N]? 

~o continue, enter Y. 

, 
\." q P » - _____ .....-. ,.. ... -.-j'"l ........ '!' ... - ...... --...... -.- .•. ~-.-.- ... --- -. 
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The format process vlill then start. 
shOvln on the screen as it is is formatted. 
from 0 to 511. 

Each cylinder number is 
The count will range 

When the disk has been formatted, the following ~essage will 
appear on the screen: 

"sntire disk formatted" 

The program will then return to the DISK86 menu. 

Note: Flagging Bad Sectors 

The user must, to insure data interity, flag any bad sectors 
before inputting any data to the newly-formatted hard disk. The 
original error map, for your hard disk, is taped to the bottom of 
the drive unit and is visible when the bottom cover is removed 
from the system chassis (same cover removed to lock/unlock the 
drive for shipping). Instructions for removing the cover are 
provided in the ACS 86f(Jf(J Users Manual. 
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Verify Addresses for All Sectors on Disk 

This test reads the addressing infor~ation for every sector 
of every cylinder on the disk to verify their availability. No 
6ata is read; nothing is written or erased. 

The identif ication area of every sector on the hard aisl< 
contains addr e5sing inf ormation vlhich consi sts of the c~llinC:er, 
buffer, head, drive, and sector numbers. This test rea~s ana 
ver1I1es those numbers. If that information cannot be reaC, the 
sector should not be used and should be flagged as bad. 

The identification area also contains a flag byte 
information, where sectors can be flagged as bad, and a CRC 
value. The CRC is a Cyclic Redundancy Check value "'lhich is 
developed by the circuitry when it \'lrites data on the sector. 
t'lhen data is read from the sector, a CRC value is developed and 
then compared to the stored value as a check on data integrity. 

As' the user selects program B, the screen v1ill display: 

Press any key when ready to start this test. 

The verification process then starts. Each cylinder number 
is shown as it is verified. (The count goes from 0 to 511.) 

Uhen verification is complete, the message 

"sector verification complete" 

.. viII display on the screen and the program vlill return to the 
DISK86 menu. 

NOTE: The "Set Flag Byte" program can be used to flag bad 
sectors. Sectors listed as "Expected Errors", however, should not 
be flagged7 they are already flagged as bad. 
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I'lhen the pattern has been selected by specification or by 
default, the program expands it to fill a 512-byte sector and 
writes it to all sectors. It displays the cylinder number, from 
o to 511, as it writes to the disk. Once the entire disk has 
jeen written to, the following will display on the terminal 
screen: 

Entire disk write complete 

Uhen the program is finished, it returns to the DIS~G6 menu. 
A companion program, "Read Entire Disk" (selection E), allmvs 
reading and verifying the ~attern just written. 

(Note: This test will not detect that a bad data block has been 
written, so long as the sector identification is good and the eRe 
character is developed correctly. The data may be stored 
incorrectly or the eRe may be stored incorrectly. Running the 
"Read Entire Disk" test will verify that the pattern was 
correctly written.) 
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Write Entire Disk 

This writes a user or factory specified pattern to 
sectors on the disk. The companion program, "Read Entire 
enables the verification of the data retention of the disk. 

T!hen the user selects ;;ro<;ram D, the screen ':1ill 
Gisplay: 

*** THIS TEST ~'HLL ERASE FILES m: TEE ~-!l\R!) DISI~ *-!d 
Do you wish to continue [N]? 

If you reply N, the program returns to the DISK36 menu. 
If you reply Y, this screen displays: 

Do you want to write a specific pattern [N]? 

If you reply <CR) the default patterns are: 

0000 (E) 
6DB6 (E) 
AAAA(H) 
DB"'D (E) 

If you rep~y Y you are prompted to choose a pattern. 

Patterns can be specified by entering: 
*1 - for 256 pattern (hex 00 •••• FF) 

al"l 
Disk," 

one of two byte pattern - enter pattern in binary, octal, 
decimal, or hex. _-
Select pattern: 

Specifying l<CR) selects a 256-byte block 
hexadecimal values from 00-FF as the pattern. 

of all 

The one or blO byte patterns are specified as £0110\l7s. For 
all specifications, leading zerds are supplied: 

Binary: Up to 8 or 16 binary digits, Os and Is, ending in "B" or 
"b". Example: l0019l99l0l99llb<CR) 

Octal: Up to four octal digits (0-7) ending in "0" or "0" 
(alphabetic). E:{ample: 7007o<CR). 

Decimal: One to three numbers, 0 - 255. The number is converted 
to its hexadecimal ,equivalent. Example: l27<CR). 

Hexadecimal: Oneta four he::adecimal values (0-9 , A-E'), endins 
in "B" or "h". Exampl e: A55Ah <CR). 
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Read Entire Disk 

This reads the data 'from every sector on the disk, and if 
desired can compare that data to a specified pattern. It can be 
used after the program, "1;1ri te entire clisk," to verify that the 
write operation was successful. Before each sector is read into 
a mer:LOry Duffer, the buffer is set to all ones (he::aC:ecil::al FF). 
This is 60ne to ensure that the contents are read accurate17. 

t'inen you select program E, the screen displc:ys: 

Hard Dislc read display options are: 

A. DO NOT Display data if any error, 
B. Display data only if a STATUS error, 
C. Display data only if a COHPARE error, 
D. Display data if a STATUS or COr.IPARE er ror. 

Select option by number: 

Selections A and B provide a sector read only routine. 
Selections C and D provide a read and compare routine, for each 
sector, to a specif ied pa ttern. The pa ttern would usually be one 
written by the "Hrite Entire Disk" program. The follm-ling is a 
detailed e~:plana tion of the f our options: 

A. All sectors are read, no errors are displayed. 

B. All sectors are read, but the data is not checked. Status 
errors are displayed. They occur when the ~ontkoller cannot 
locate or properly identify a sector, or when there is a CRC 
error (the CRC value is invalid). Error display shows both 
status and sector data. 

,c. The user selects a pattern for comparison. Each sector is 
read and compared against that pattern. Any comparison 
errors are displayed. The display \·lill show both status and 
sector data. Status errors are not displayed, e~:cept for 
the unlikely case of a CRC error where the data is correct 
and the CRC value is invalid. 

D. The user selects a pattern 
read and compared against 
comparison errors vlill be 
al\l]ays include sector data'. 

::::ach sector is 
The status and 

The display will 

f or comparison. 
that pa ttern. 
displayed. 

If the user selects options C or D, you '-lill be prompted to 
specify a pattern. If you wrote a pattern \d th the "Hri te Enti re 
Disk" program, choose the same pattern. The default pattern of 
the ' .. ,n. t:e program are specif ied on the screen in he::ac2cimal. 
There is no default read pattern. Specify the ;attcrn, eith2r 
the factory or user, that was written to enable t~c r2~e to 
continUe unrestriced. 
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-
The follm'ling is the prompt sequence for specifying a 

pattern: 

Patterns can be specified by entering: 

*1 - for 256 pattern (hex cO •••• FF) 
one of tl'lO byte pa ttern - enter pa ttern in Dina ry, octal, 
decimal, or hex. 

Select pa ttern: 

Specify ing *A sel ects a 256-byte block 
hexadecimal values from 00-FF as the pattern. 

of all. 

The one or t~ .. IO byte patterns are specified as follm<1s. 
all specifications, leading zeros are supplied: 

For 

Binary: Up to 8 or 16 binary digits, 0s and Is, ending in "B" or 
"b". Example: l199l9l99l9l99llb<CR). 

Octal: Up to four octal digits (0-7) ending in "0" or "0" 
(alphabetic). Example: 79970<CR). 

Decimal: One to three numbers, a - 255. The number is converted 
to its hexadecimal equivalent. Example: 127 <CR). 

Hexadecimal: One to four hexadecimal values (0-9, A-F), ending 
in "B" or "h". Example: A55Ah<CR). 

When the pattern has been selected, the pr:ogr.affi-expands it 
to fill a 512-byte buffer for comparison. Then'it reads each 
sector and compares the pattern to the data. 

The program displays each cylinder number as it reads the 
disk. The cylinder count goes from 0 to 511. 

When the piogram is finished, it returns to the DISK85 menu. 
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Set Flag Byte for a Specific Sector 

This utility flags a sector as bad, that is, not to De used 
for storing data. Usually, any bad sectors hav.e already been 
flagged before the system was shipped. This utility can be used 
in the field in case a bad spot develops on the disk, or when the 
~isk has been re-formatted and it is necessary to re-flag known 
bad 3Gctors. The flas location is in the identification area, 
which also holds the sector addressing and the eRe characters. 

Sectors to be flagged can be specified in two ways: 

1. As shown on the error map provided \~ith your system, by 
track, head, byte count, and length in bits. 

2. By cylinder, head, and sector address. (This is the way 
DISK86 normally displays errors.) 

For information on removing the error map from \'lithin your 
system, see the note at the end of this section. 

When you select program F, the screen displays: 

*** THIS TEST WILL ERASE FILES ON THE HlmD DISK. *** 
Do you want to continue [N]? 

If you reply N, the program returns to the DISK86 oenu. 
If you reply Y, this prompt is displayed: 

Hit ESC key to terminate this test --

Hard Disk "Flag Bad Sector" Options are: 

(A) Disk Error Hap 
(3) Cylinder, Head, Sector 

Enter A or B 

For option A, you can read the information off the disk 
error map and enter it in the same for6. You will be prom?ted to 
enter the track (TRK), head (3D), byte count and length in bits. 
Enter the information and ple~s <CR). 

. . 

For option B, you can enter the information in the form used 
by error messages given by other DISK86 programs, that is, by 
cylinder, head, and sector addresses. 
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When you have flagged a sector you are asked to reselect options 
Z\ or 5. When all bad sectors have been flagged, e=dt this test by 
pressing ESC in response to the AlB menu shown above. 

Note: The Hard Disk Error Map 

This ma,p is taped to the bott.or:; of the drive inside the: 
systeTi1 Tllhen it is shiD1Jec. £r0171. the factory. 1-\.re 02.C sectors 
shm'in on the hla:? Here flagged before the s~!stem VI2.S S:,il:::.,;ec.. The 
only time this map would be needed to flag sectors is after 
reformatting the hard di~k or for verification that all bad 
sectors have been flagged. 

The map is usually found taped to the bottom cover under the 
hard disk drive, but may be in other locations near the disk 
drive. Instructions for removing the chassis bottom cover are 
provided in the ACS8600 Users Manual. 

Note: Assigning Alternate Sectors 

This program flags bad sectors but does not alloc~te 
alternate sectors to be accessed in their place. This function 
is handled differently by different operating sytems. See the 
Operating System Supplement in this manual for information. 
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Hard Disk Write/Read Error Test 

This. test \vrites a specified :::Jattern over the entire disk, 
reads it back, and cowpares. You can specify a pa ttern or have 
the program use a coruprehensive series of pa tterns. 'I'he test can 
be used as an e~erciser, to work the disk for a long tiwe (such 
as overnight), and report on the results at the end. 

?his test has two phases. T~e first writes ~nd rc~Cs a 
variety of patterns to all sectors of "C.i1e C:is!~. 'I'his I;h&se 
continues until you end it by simultaneously pressing the Control 
and A keys (shown as CNTL-A). The program then completes its 
current write/read pass and begins the second phase. 

In the second phase, the program erases all sectors and 
automatically flags all "bad sectors." It \'1ill display the final 
error count and give you an opportunity to print it. 

Explanation of terminology: 

Soft Error. An unsuccessful attempt to read data, shO\-111 as a cac 
error. The operation is retried. If the operation succeeds on 
the first or second retry, each prior failure is counted as a 
"soft error. ". 

Hard Error. If the third retry at a read fails, the sector is 
considered to have a "hard error." 

Bad Sector. A sector that has a hard error is flagged as a "bad 
sector," not to be used for data storage. Thi~ is-done in the 
final phase of the test. 

t;'lhen you select program G, the screen displays: 

*** THIS TEST WILL ERASE FILES ON THE HARD DISK *** 
Do you want to continue [N]? 

If ydu reply N, the program returns to the DISK8G menu. 
If you reply Y, the following ruessage is displayed: 

Press any key ~lhen ready to start the test 

Hhen a key is pressed, the display options are shm-m. 

Hard disk Reliability error display options: 
(A) Display error summary at the end of each pass. 
(B) Display error sumnary only at the'end of the test. 

Enter: 
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Option A vlrites an updated display at the end of each pass. 
Option B allows the test to be run without a terminal. You can 
remove the terminal after starting the test and reconnect it \"lhen 
you wish to end the test. 

If you select option A, the following procpt iz displayac: 

:Jo you "'.'lent to display data if '" ('~C r--rror [i'l? _ '-- "-_'I. _ _1 • 

In case of e 
the data buffer. 
present, reply N, 
the buffer for you 

CRC error, you can choose ~heth2r to Cisflay 
If you intend to run the test without being 

because the program \'laits after displaying 
to tell it to continue. 

The next prompt (or first prompt with option B) is: 

Do ~ou.wantto ~rite a specific pattern [N]? 

If you reply N, the program will use four pre-defined data 
patterns. If you reply Y, this prompt shovls: 

As many as four (4) patterns may be specified, as follm1s: 
Enter a one or t\vO byte pa ttern in bina ry, octal, decimal, 
or he}:. Press RETURN to bypass a pattern selection: 

Patterns are specified as explained ~n the instructions for 
one or two byte patterns in the Write test and the Read test 
preceding these instructions. Pressing <CR> specifies one of the 
pre-defined patterns. When all patterns are specified, the test 
automatically begins \vriting the first patterl1. 

It will continue writing and reading until you stop it 
by pressing the CNTL-A. At that point it displays: 

Pass count: I 
Finishing Current Pass 

. It vlill stop at the end of the current \'lrite or read pass 
and display the results. 

Soft error statistics: 
Pattern write fault CRC error 
aoaSH a a 
GDB6H 0 0 
AMAH 0 0 
DB6DH a 0 
Hard error statistics: 
Pat"tern \nite fault CRe error 
COOGH C 8 
GDB6II 
':. i\ i\ " T_1' 

.r..,""" • .l"~..1. ... 

:)3 SD~: 
c 

RNF bad 
0 
0 
a 
0 

RnF bad 

~it Qny key to display ~or2 inior~2ticn 

sector cmp error 
0 r. 

'J 

(] 0 
0 a 
0 ("I 

!J 

sector cm~: Grror .., ,.., 

I"' 
'-

, 
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Pressing a key will display the soft 'error summary. If no 
soft errors·are recorded, the following message is displayea: 

Hit any key to display more information 

Pressing a key ~'lill display the hard error summary. Doth 
soft and hard error sUIilIilaries are shmin in the follm1ing 6isplay 
fermat: 

Cylinder head sector status count 

The test displays the follm-ling messages: 

Hit any key to continue this test. 

Pressing a key will continue the test; the following 
messages are displayed: 

A pause of several minutes occurs \V'hile the test e~=ecutes. 
The program finishes by erasing the disk. It vlrites a pattern of 
hexadecimal ESs to all sectors. At this time it also flags as 
bad any sector s that had hard error s. The follo\1ing message is 
displayed as the test ends: 

The program returns to the DISK86 r1lain r.-lenu. 

Miscellaneous Functions 

There are two functions. The first suppresses or enables 
the display of the disk status error message for DISK86 programs. 
This is ordinarily enabled, but might be disabled \"hile running 
some repetitive operation and checking it \V'ith electronic test 
equipment. The second function displays the contents of a 
sel ected sector on the scr een in hexadecimal and ASCI I. 

,[lhen you select program II, the screen displays: 

Discellaneous Menu 

(A) 
(B) 
(C) 

Enter: 

Select disk error STATUS display option 
Display a sector 
Terminate this test 

1. If you select A, this prompt shows: 

Do you ~'lant the Disk Error STATUS nessage dis:::laY2c~ [Z7]? 

~e~ly Y or N to enable or 
errors for I:IS:::36 :?rosrarils. 
::1S:·:86 L1Gnu. 

su~ress display of stat~s 
:'1·1 e ~: r 0 9 r :ira t: 1 e n r e -t i..: r rl S :C ;] 
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2. If you select B, this prompt shmvs: 

* DISPLAY HARD DISK SECTOR * 

Snter Cylinder Number: 

2nter a value and ?ress Return. The range is 0-511. 

~nter Eead Number: 

Enter a value and press Return. The range is 0-3 for 20-
megabyte disk drives, 0-7 for 40-megabyte drives. 

Enter Sector Number: 

Enter a value and press Return. The range is 0-16. 

The contents of the sector are then displayed on the screen, 
shmvn in he~{adecimal on the lef t, ASCI I on the r igh t if 
displayable. Sixteen bytes are shovln per line. He:~adecimal 
numbers on the left aid in locating the exact displacement of any 
byte in the sector, from 0 to 0IFOH. (Only the first half of the 
sector contents are displayed on the screen; press any key to 
display the second half. The displacement numbers for the second 
half are a duplicate of the first half.) 

3. If you select C, the program returns to the DISK86 menu. 

Drive Unit Reselection 

This selection will return the user to the initial prompts 
of PISK86 •. This allows the user to reselect and define the disk 
to be tested without rebooting the test. This \vould typically be 
used when errors are made during initial definition. 

To invoke, enter I. 
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DISKETTE FORMAT PROGRAM: FLPYFORM 

The PORI,IAT utility program formats, or reformats, diskettes. 
This program erases all data previously stor ed on a diskette. 

Proceed as follows to run the FLPYFORrI program: 

Step 1*** Insert the .f:.m~ diskettei:1 the C:isl:ette crive as shm.'n 
in figure ."!.m:-l. Close the drive door ana ~)ress the s::zsteID :-:eset 
button. The AD~: menu 'dill no\] cisplay on tte ter"linal screen. 

Step 2 *** Ent ex: FLPYFORM<CR> af.ter the . "REQUEST" prompt. The 
terminal \'lill display the FORHAT prompt message: 

• • • • ALTOS FLOPPY DISK FORt1AT ROUTINES • • • • 

1. 
2. 
3. 
4. 

Standard single density format 
Double density format for CP/H, 
Double density format for HP/r.1 
End this program 

XENIX, or diagnostic disk 

Step 3*** Select the format option by number: n 

Explanation: Select according to the intended use of the 
diskette. If you are unsure of the right type of format to 
select, consul t the Operating System r.1anual for details. 

After you have selected 1, 2, or 3, and <cn> the following 
will appear on the terminal screen: 

Select format option by number 
1 = single sided no verify 
2 = single sided verify 
3 = double sided no verify 
4 = double sided verify 

Select option by number n 

NOTE:Verifing the format is making sure that all sector 
addresses on the diskette are valid and that nothing has 
been omitted. The program is competent enough not to 
have to be verified but this option is installed for the 
convience of the user. 

Place disk to be formatted in drive A:, 
remove diagnostic disk if necessary. 
When ready to proceed, 
Reply ~vi th <Y>: 

_. _ .... _,,>11 ____________ .-.-_ ....... __ .• ~_ ,..... ..... ,-- _. __ .. ...-. ........... ~~~::~_.....~-,-.,- --... -~.~._ ..... - _._,-
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Step 4*** Insert the diskette into the drive as shown in figure 
ADX-l, close the drive door, and press Y and Return (Y<CR». The 
system \dll start formatting the diskette, displaying the 
cylinder numbers, at the bottom of the terminal screen, as it 
proceeds. 

Eit <esc> to abort format in progress 
[] [] [] 

::hen formatting is cc;aplete, the prcsr2.I::. re;.:::ec.ts the 
menu (1-4) shm'in above, and the folm'ling message is displayed on 
the screen: 

forma t compl ete 

You can format as many diskettes, at one time, as you vlish. To 
e}d t, select option 4. This will display: 

Place a system or diagnostic disk in 'A:' 
Hit <CR> ~"hen ready 

Insert the diagnostic diskette and press Return to boot from that 
disk. 
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DISKETTE COpy UTILITY: FLPYCOPY 

This utility copies a diskette, verbatium, by reading the 
enti re contents into memory I siz ing the task and w'r i ti n9 those 
contents to the new diskette. The suer should insire that 
properly formatted diskettes are available prior to running this 
prosram. 

STEP 1*** Enter FLPYCOPY at the Request 
viII appear on the screen: 

Hit Escape Key to terminate this test. 
DISKETTE COPY ROUTINES VERSION 1.0 
1. Standard single density format(single side) 
2. Standard single density format(double side) 
3. Double density(non-HP/t-l single side) 
4. Double density(non-HP/r.I double side) 
5. Double density for HP/H (single side) 
6. Double density for r,:p/n (double side)· 

Enter selection by number: 

Tl1e £0110\1in; 

STEP 2*** Enter the appropriate selection at the prompt and press 
the <CR). If the selection is alittle unclear, consult the 
ACS860e Operating System suppliment and the Users Manual to: 

(1) determine the density of your particular system 
(2) determine the number of sides you will need to transfer 

the data to (one or two) 
(3) determine the operating system(if applicable} you are 

working with 

Once these questions are ans\'lered and the selection is made, the 
following will appear on the screen: 

Insert the diskette to be copied from 
Press any key "'lhen ready, 

STEP 3*** Place the diskette to be copied from into the drive and 
press th'e space bar. The user \'1ill note that the system is 
making a clicking sound (the diskette drive "stepping accross the 
diskette tracks") and that two numbers (diskette track numbers in 
hexidecimal) have appeared just under the Pr ess any key ••• 
prompt. The clicks and number changes will be synchronous until 
the count reaches 4C when the prompt: 

Insert the diskette to be copied to 
Press any key when ready 

~)Fears on the screen. 
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STEP 4*** Remove the diskette, that the information has been 
copied from, from the diskette drive and insert the diskette, 
that the information will be copied to, into the drive. Press 
the space bar. The clicking and numbers will reappear just under 
this prompt and continue until the diskette has been fully 
copied. At this point, the prompt: 

will appear on the screen. 

STEP 5*** The user makes this decision, enters the appropriate 
responce which yields one of the follm,ling t\'lO displays: 

(1) Y<CR> 

Insert the diskette to be copied to 
Press any key when ready 

(2) N<CR> 

Hit Escape Key to terminate this test. 
DISKETTE COpy ROUTINES VERSION 1.0 
1. Standard single density format(single side) 
2. Standard single density format(double side) 
3. Double density(non-HP/H single side) 
4. Double density(non-HP/H double side) 
5. Double density for HP/M-(singleside) 
6. Double density for MP /I-I (double side) 

Enter selection by number: --

The user has the option of making another copy or removing the 
diskette and rebooting the system for other tasks. 
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MAGNETIC TAPE VERIFICATION: TAP86 

The magnetic tape verification routines, TAP86, are designed 
to test and validate the ACS 8600 Magnetic Ta~e Unit and all of 
its associatec interface equipment. 

NOTE 

DO NOT ATTEMPT TO RUN THIS TEST IF YOUR SYSTEM 
DOES NOT HAVE A MAGNETIC TAPE UPGRADE PROPERLY 
INSTALLED 

STEP 1*** Power-up the ACS8600 and "load the diagnostic diskette, 
as shown in ADX figure 1., into the diskette drive. Push the 
reset button and wait (approximately 5-10 seconds) for the 
diagnostic command directory to appear on the screen (see example 
in ADX loading procedures). " 

STEP 2*** Load a tape cassette, enter Tap86, at the request 
prompt, and push the carriage return <CR). It will take 
approgimately 5-8 seconds to load the tape verification routines. 
Once TAP86 is loaded, you will see: 

*** ACS 8600 Tape Ver if ica tion vI. 0 [X/x/~n * ** 

program Memory = 01 (01000) to 07 (07DFE) 
Data Hemory = 07 (07E04) to OE (0EAAA) 
Test l·lemory = 0F (0F000) to 7F (7FFFF) 

Selecting drive 1/1 

r.lain Henu 
(A) Drive Selection Menu 
(B) Track Selection Menu 
(C) Retry Threshold Menu 
(D) Block Start Uenu 
(E) Block Count Denu 
(F) Block Size Menu 

Enter: 

(G) Tape Command Menu 
(H) Error Handling Menu 
(I) Printer Selection Menu 
(J) Hessage Severity rIenu 
(K) E~it to Diagnosti~ Disk 

You \vill notice that the tape itself is starting to run 
i-vithout any apparent command from the diagnostics. This is the 
initial tape stress test. It is done automatically upon boot-up 
of the diagnostics. What it does isa Hanufacturer's recommended 
stress test on the tape (a fast fon'lard and fast re\vind that ',"Jill 
stress the tape for maximum recording/reproduction quality and 
performance). 

STEP 3*** It \"louIe be adviseable to use a printer "to c10cunent the 
errors that may be present during this test. If you are soinS to 
use a printer, continue reading this ste? If you 2r2 not goinS 
to use a printer, go to STEP 4***. 
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Select the. Printer Select.ion r·lenu (opt.ion I). The following 
\iill appear on the screen: 

Printer Selection i]enu (A) 
(A) IJone (default) ( G) Channel 4 
( B) C~1annel 

f"':":1 
UH (II) Channel 5 

(C) Channel 03 (I) Channel \) 

(D) C~1al1nel I ( J) Channel 7 
(3) Cl1annel 2 (:q C1annel 3 
(F) Channel 

.., 

.;:; 

Enter: 

Connect the printer to one of the ports on the back of the 
ACS8600 and match that port number with the numbers in the 
Printer Selection Henu. Enter the letter appropriate at the 
Enter Prompt. You will now see the main menu again (see below). 

Hain Henu 
(A) Drive Selection Menu 
(B) Track Selection Menu 
(C) Retry Threshold Menu 
(D) Block Start Menu 
(E) Block Count Menu 
(F) Block Size Menu 

Enter: 

(G) Tape Command Menu 
(H) Error Handling Menu 
(I) Printer Selection ~enu 
(J) Message Severity genu 
(K) Exit to Diagnostic Disk 

STEP 4*** Select the Error Handling Menu (option H). The 
following menu will now appear on the screen: 

Error Handling Menu (A) 
(A) Continue (ignore this error) (D) Display Error Sumnary 
(B) Pause(for operator selection) (E) Display History 
(C) Loop (retry this error) (F) Clear History/Error Summary 

Enter: 

menu has many things that 
this time, select option 
When you do this the main 

1:7 ill 
B, 

f.1enu 

As you can see, this 
troubleshooting easier. At 
(for operator selection). 
come up on the screen (see belm-I) • 

Hain r.lenu 
(A) Drive Selection Menu 
(B) Track Selection Menu 
(C) Retry Threshold Henu 
(D) Block Start Menu 
(E) Block Count Menu 
(F) Block Size Menu 

Enter: 

(G) Tape Command Menu 
(H) Error Handling ;:~enu 
(I) Printer Selection Nenu 
(J) !\1essag'e Severity £·!enu 
(K) Exit to Diagnostic Disk 

make 
Pause 
uill 
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STEP 5*** Select the r.1essage Severity Henu (option J). The 
following will now appear on the screen: 

Zlessage Sever i ty l·lenu (C) 
(A) Error s 
(3) ~'!arnings 
(C) Passes 

1nter: 

(D) Info 
(E) Traces 
(F) E~:tendeG Traces 

The proper selection will be option 0, Info. This will give 
you the. information needed to cocplete the troubleshooting 
\-li thout to much unnecessary soft\vare j argon. Once you sel ect 
this, the main menu will appear on the screen (see below). 

I'lain Henu 
(A) Drive Selection Menu 
(B) Track Selection Menu 
(C) Retry Threshold Menu 
(D) Block Start Menu 
(E) Block Count Menu 
(F) Block Size ilenu 

Enter: 

(G) Tape Command Menu 
(H) Error Handling Menu 
(I) Printer Selection ::enu 
(J) !lessage Severity !-1enu 
(K) Exit to Diagnostic Disk 

STEP 6*** Select the Tape Command ~enu, option G. The following 
will appear on the screen: 

Tape Command Henu (L) 
(A) Comprehensive Test 
(B) Tape Motion Test 
(C) Track Motion Test 
(D) Write Test 
(E) Read Test 
(F) Write/Read Test 

Enter: 

(G) Write/Verify Test 
(H) Write/Verify/Read Test 
(I) Nri te/Read CRC- Test_ 
(J) Write/Verify/Read CRC Test 
(K) Calculate I.R.G. Test 
(L) Erase Tape 

The proper selection will be the Comprehensive Test, option 
A. This ~tTill give the tape, tape drive, tape controller, and tl1e 
soft~:lare a good shakedm·m. 

Generally, it would be best to run at least three passes of the 
comprehensive test. If any trouble is detected during any period 
of time, run an extended test to fully exercise the t2..[;e C::r ive. 
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MENU AND TEST DESCRIPTIONS 

Understanding the iLlenus and tests that they "\ilill accomplish 
is a great part of \lhat gives the user the confidence to e~:ercise 
and validate the item/partsysteiLl/subsystem in question. The 
follmling paragraphs are c1esigl1ed to give the user insigi1t into 
\1hat these tests ilill acconplish and ~'lhc,t can be e::;:)ected. 

First, to ferm a L)icture iI1 tile users ;Ji11C, \'72 \lill ~.-:reSGr:.t: 
the :".1ain menu: 

l>lain Menu 
(A) Drive Selection Menu 
(B) Track Selection Menu 
(C) Retry Threshold Menu 
(D) Block start Menu 
(E) Block Count Menu 
(F) Block Size Menu 

Enter: 

(G) Tape Conmand Menu 
(H) Error Handling Menu 
(I) ~rinter Selection Menu 
(J) l1essage Severity Nenu 
(K) Exit to Diagnostic Menu 

This menu contains all of the tests/actions that can be 
accomplished by the TAP86 verification procedures. Host of these 
menus are to setup or configure the tests to the exact needs of 
the user as 'ilill be noted in the following narrative 
descriptions. 

Drive Selection Menu (B) 
(A) All (F) Drive 5 
( B) Drive I (G) Drive 6 
(C) Drive 2 ( H) Drive 7 
(D) Drive 3 (I) Drive 8 
(E) Drive 4 

Enter: 

This menu allows the user to specify the drive(s) to be 
testec. The term "All" means that if there are 80re than one 
drive to be tested, each drive, in sequence,- \'lill betestec; in a 
polling (one after another), or first drive accessi;Jle to the 
computer, fashion. This menu assumes that the dr ive is, includeC! 
(if the user has purchased the Magnetic Tape option with the ACS 
3600) is drive 1. All subsequent drives that are added vlill be 
subordinate to that drive. 
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Track Selection Menu (A) 
(A) All (D) Track 3 
( B) Track 1 (E) Track 4 
(e) Track 2 

Enter: 

This menu ',iill allow the user to sel;;ct a ~-')art:icular track 
of t.l:e ta.:?e to test. ,.::'.11 ~..;ill t8St each track ;nC:: vCllic2C:i:2 tile 
entire tape. 

Retry Threshold 
(A) 1 
(B) 2 
(e) 5 

Enter: 

Henu 
(D) 10 
(E) 20 
(F) 50 

This menu allows the user to specify hO\v r.lany tries the 
validation routines should attempt to read/Hrite a block before 
causing an error indication to be output.· It should be noted 
that selecting 1, 2 or 5 (options A, B or e respectively) may not 
yield a fair and representative look at the tape/tape drive if 
the test in question comprises the validation series for the 
respective tape/tape drive. It may be noted that if all 
characteristics (i.e. head bias, flu~ density, time base error) 
this particular characteristic must denote a reasonable ratio of 
electrical/electromechanical/mechanical tradeoff and integrity, 
etc.) of the tape and tape drive have been accomplished and 
certified as valid and competent for the ACS 8600, a minimal 
retry threshold may be selected to expedite the test 
(error/failure) analysis. -

Block Start Menu 

This menu allows the user to start the test at a specific 
block to validate a trouble/particular area. It is usually used 
should a problem arise and a particular area of the taoe is in 
question. This could also be user to check the sce!~ ca~2bi1ities 
of the tape drive and its associated circuitry for high speed 
f on/ard seeks. 

Hhen the user specifies this particular menu, the follm'ling. 
will appear on the screen: 

Enter starting Block (decimal): 

The user \'lould simply enter the block nur.lber (in decimal 
format) and press the carriage return «CR» to activate thi~ 
selection. 
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Block Count Menu 

This option _is similar to the Block start ;>lenu. It \<1ill 
count the desired number of blocks the user desires and stop. It 
is primarily used to determine the total numbe.r of Dlocks on t.he 
rarticular tape in question. To activate this selection, si~~ly 
enter the number of blocks to be counted (or Full Tare) after the 
::·r O::lpt : 

3nter :Slock Count (decir:lal): 

and press the carriage return «CR» to start the procedure. 

Block Size Menu 

This allows the user to specify the size of block that will 
be tested. The user simply enters the block size after the 
prompt: 

Enter Block Size (decimal): 

and presses the carriage return «CR». 

Tape Command Menu (L) 
(A) Comprehensive Test 
(B) Tape Hotion Test 
(C) Track Selection Test 
(D) Write Test 
(E) Read Test 
(F) Write/Read Test 

Enter: 

(G) Write/Verify Test 
(H) Write/Verify/Read Test 
(I) Write/Read CRC Test 
(J) t'lri te/Ver ify /Read CRC Test 
(K) Calculate l.R._G. -Test 
(L) Erase Tape 

The Tape Command Henu contains the e:{ercising portion of the 
TAP86 verification routines. These are as follows: 

(A) Comprehensive Test-this test contains options s,e and 
J. 

(E) Tape r-lotion Test-this test does the manufacturers 
recommended str ess test (fast for~"larG/re'.'lind). This 
test correctly pOSitions/engages the tape for recaption 
of the data to be transferred. It also sizes the tare 
according to capacity (number of feet, seconds and 
bytes available). 

(C) Track Selection Test-this test forces the selection of 
every track (1-4) to validate the switching ca~ability 
of the tape controller board and the t~~e drive unit 
itself. 

~'7ri te ~;?St-tl1is 
t:1 e t:,~·e. 

._"""'.; $, ,r", .. _'" ... : ....... 

test ~:lri tes _. 
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(E) Read Test-this test reads data that is on tape at that 
particular time. It should be done after a write test 
to insure integrity. 

(F) Hri te/Reaa Test-this is a combina tion of selections D 
Clone E. 

(G) :7rite/Verify Test-this test ,,']ill Hrite 3. ~2tteLl to the 
tape and verify that it has been correctly entered. 

( E) Write/Verify/Read 
G and includes 
tesul ts. 

Test-this test is the same as oJtion 
a read sequence to further verify 

(I) VIri te/Read CRC Test-th is test \'lr i tes a pr edetermined 
pattern to the tape, reads that information for 
validity and adds' a CRC (cyclic redundancy check-a 
comple~:' mathematical algorithm used to deter;';1ine 
receiver reception fidelity) character to further 
validate this test. 

(J) Write/Verify/Read CRC T'est-this test is the same as 
option I and adds the additional verification step for 
data integrity. 

(K) Calculate I.R.G. Test-this test calculates the gap 
between each block of information.' 

(L) Erase Tape-this function erases the tape. 

Error Handling Menu (A) 
(A) Continue (ignore this error) (D) Display Error Sumnary 
(B) Pause (for operator selection) (E) Display History 
(C) Loop (retry this error) (F) Clear History/Error Summary 

Enter: 

This menu allows the operator to decide what the co~puter 
should do if an error should occur during the test. 

(A) Continue (ignore this error)-this option uill s11o\l all 
errors, as they occur, but will not stop the test when 
an error does show up during the test. 

(B) Pause (for operator, selection)-this test \,]ill stop the 
test and show the follovling Error Pause menu: 

Error Pause: 
(A) Continue (ignore all errors) 
(3) Pause (for operator selection) 
(C) Error Sandlin; 2enu 

2nter: 

(D) I:essage Severity ::enu 
(:2) Printer Selection ::enu 

As the user can see, this ad6itioD21 ~~n~ 
selectio11S A an~ E from t11e 2rror :Ianclirl:j =:enL~, tl1~~ :rror 
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Handling I1enu itself, Hessage Severity !1enu and' .the Printer 
Selection Menu (see the Message Severity Menu and Printer 
Selection Menus for additional information). 

(C) Loop (retry this error)-this selecticn viII continue to 
try a particular pattern until the user releases it 
fro~ this task (har~ error-non recoverable), or it 
breaks free froD the task :J:/ itself (::.:oit ~rror­
internittent failure usually not danagi~s to tte 
system) • 

(D) Display Error Summary-this selection will display the 
count of any errors (both hard and soft errors 
together) that have occurred during the test. 

(E) Display History-this \vill display the last 50(10 
characters that have been output by the system test. 

(F) Clear History/Error Summary-this resets the 
holding the information for options D and E of 
menu. 

printer Selection Menu (A) 
(A) None (default) 
(B) Channel 0A 
eC) Channel 0B 
(D) Channel I 
eE) Channel 2 
(F) Channel 3 

Enter: 

(G) Channel 4 
(H) Channel 5 
(I) Channel 6 
(J) Channel 7 
(K) Channel 8 

.::.reas 
this 

This menu provides a means for the user to connect a printer 
to the ACS 8600. Once the user has connected the printer cable 
to the back of the system, noted which channel the printer is 
connected to, he merely matches the number of the channel to the 
list jn the - pr inter sel ecti on menu, sel ects the appr opr ia te 
letter, presses the carriage eturn «CR» and the ?rinter is 
connected. 

Hain aenu 
A) Drive Selection genu 
E) Track Selection ~enu 
C) Retry Threshold Menu 
D) Block Start Menu 
E) Block Count Menu 
F) Block Size Menu 
Enter: 

ilessage Severity Eenu (C) 
(L~~) 3rrors 
( 7"1) T7ar~; nee: _ •• ... • ...1.0.""...; ...... 

(C) :?3.SS2S 

EJ:1tl~r : 

G) Tape Command Menu 
H) Error Handlins :Ienu 
I) Printer Selection Ilenu 
(J) Nessage Sever i ty Eenu 
(K) Exit to Diagnostic Disk 

(~) Info 
(E) Traces 
(P) :S::tt=:r~'~·2·~~ :'::ra.c.~3 
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ACS86BB DIAGNOSTICS 

ERROR HANDLING 

ERROR-a nemesis that rears its ugly head at the wrong time, wrong 
place and usually under the vrong circucstances. 

T11e error phenOI.1enO!1 is t11e ni~11t:1ar·~ of r..eol:le 2rou11\..~~ t:1;::; 
\.Jorlc~. Ital:"lays 11a?;?cns c1urinc; tl1e ti::le ti1at t:-:'2::~ C2.11 ::[2 least 
co~~ensatee for and costs, in real or theoretical ter8S, the Dost 
to all concerned. 

This portion of the manual is designed to yield a mode of 
identifying ADX errors, making a rational decision regarding the 
likely cause of the message, 
should be done to identify them and keep the flow of business 
intact. The error messages, and their explanations, will be 
presented in the following order: 

r1El·lORY VERIFICATION TEST: r-IEN86 
SERIAL TEST: SER86 
FLOPPY DISK TEST: FLPYTEST 
HARD DISK TEST: DISK86 
r·lAGNETIC TAPE TEST: TAP86 
DISKETTE FORMAT PROGRru1: FLPYFORM 
DISKETTE COpy UTILITY: FLPYCOPY 

MEMORY VERIPICATION TEST: MEM86 

~lElo186 Errors 

There are tvlO basic types of errors in the EE1:8G 
verification routines, hard errors and soft errors. Earc1 errors 
are catast~ophic to the well being of the system and its 
components. When they occur, they will continue to persist at 
the same location and have to be remedied by a qualifieC: field 
service representative or factory/eistributor. An e~ample of 
this type of error listing would be: 

*** ERRORil/I-- RAfiI quick, ascending, loc 3APFF, wrote OFFFF, 
read back OAAAA 

*** ERROR 12/1-- RAM quick, asc~nding, loc OAFFF, wrote OFFFF, 
read back flAAAA 

*** ERROR ~3/1-- RA)l quick, ascending, loc flAPFF, wrote CFFFF, 
read back 0AAAA 

*** ERROR ~4/1-- RAH quick, ascending, loc 9AFFF, \·rrote :JFFFF, 
read back OAAAA 

*** E:1ROR ~5/1-- RAn guicl{, ascanding, loc GAPPE', t'lrote r,~t;'~~ 
:-t.':"~_' 

read back aAAA1~ 
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*** ERROR 16/1-- RAI-l quick, ascending, loc OAFFF, wrote 9FFFF, 
read back 0AAAA 

*** ERROR ~7/1-- RA1>1 quick, ascending, loc 0AFFP, wrote 9PFFF, 
read back OAAAA 

*** ERROR ~8/1-- RAZ'i quick, ascending, loc SAFPF, wrote fJ FFFF, 
back OAAAA 

*** ERROR i9/1-- RAH quick, ascending, loc OP ... FPF, wrote GFFFF, 
read back 9AAAA 

*** ERROR 119/1-- RAM quick, ascending, loc 9AFFF, wrote 9FFFF, 
read back 0AAAA 

This type of redundancy denotes a hard failure. You will 
note that each error message is the same except that the decimal 
number ne~:t to the number nn sign. 

Soft errors are intermittent, in nature, and only occur 
sporadically. This type of error is bothersome and should be of 
no real concern to the user. The error message would appear 
similar to: 

*** ERROR 11/1-- RAl·l quick, ascending, loc 9AFFF, wrote 9FFFF,. 
read back 9AAAA 

A thorough description of every error possible in the memory 
verification routines would necessitate a separat& volume in its 
self. This is due to the fact that the memory verification 
routines test all of the primary circuitry of the ACSS600. This 

.is an awesome feat and should be left to the maintenance 
professionals. The complete error message/faul t isolation will 
be placed in the ACS3600 Maintenance nanual along with the guides 
to troubleshoot to the port level/firmware level. The 
information that \'j ill be presented in this manual is that 
information t~1at the user can provide to the field service 
representative/factory repair service to eJ:pedite repairs to the 
system, should they become necessary. 

The error messages, in the memory verification routines, are 
structured out of modules that relate directly to each individual 
test and subportion thereof. This fact states that each test 
(denoted in the testing routines as Traces) instruction probes an 
individual area of the system and provides a go or no go (error) 
result that validates that particular location and its associ~ted 
r outi ng ci rcui try. The use r, once he has looked at anci st udi ed 
the error message structure (on the following Fa~e) will see t~e 
relationship between the tests and errors generatea by e2cb 
soft':lG.re probe (ti1is conce~:t ;i.lay be a little C:iiiicult ';:ori.:.~l'::: 
l":.ovicG user -to fully COI:l)r '2!1E:nC:). 
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ACS86SS DIAGNOSTICS 

Explanation of error messages: 

Error 
Symbol Description 
--------------------------------------------------
***ERROR 

~l/l--

This describes what happened 

The first nuraber deser ibes th (2 

error number. 

The second number describes the 
test pass number that the error 
occurred •. 

For example, ·*3/46 means that the 
third error (#3/) occurred on the 
forty-si~cth (/46) pass of a test. 

RMl byte ripple This denotes the type of test 
that failed due to a software or 
hard"lare faul t (software-the media 
that allows the computer to do 
tasks at extremely fast speeds 
hardware-the physical portions of 
the computer, i.e. the computer 
chips, the printed circuit boards, 
etc. 
fault-a failure that can be either 
momentary or permanent in nature). 

------------------------------------------~------: ascending 

,1oc=OAFFF 

write -OFFFp'· 

- - --
The sub-portion of the test (if 
any). This allm'lS the user to 
further define the problem to its 
appropriate hard\vare/soft\vare 
area(s). 

This is the actual physical 
location in memory that the error 
exists. The location notation is 
in hexadecimal (0-9 and A-F) 
",hich is more computer corapatible 
than the normal decimal system 
we all use. 

This is \-lhat the computer vlrote' 
into the memory location in 
hexidecimal notation. 

readback-C4FFC· This is what the computer r~a~ 
from the memory location in 
c~ u est ion. I t ill U s t be 2. n f2::.::t c t 
uuplication of Ilhat is '.7rote into 
::12 IJeL:or:llocat.iorl or i-= ~.:·ill :';2 
reS2.rded 26 an error •. 

~~ _ .................... 1IIIJIIII'. ... .Bi ..... _ .. 1JIWIEiI'~ ..... ~~...,...~,~ • ....,..,~-~'-.,.--- .--,..' .-.~ -'"'-'! - ... -- .... .., .,. -~,...,.-~ 
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ACS8699 DIAGNOSTICS 

SERIAL TEST: SER86 

IOC IlWALID INTERRUPT 

~his interrupt occurs if the systen is not oaking full 
coni:act .~n.ot ~nte.rfacing l.:lroperly) uith t:1e cor:troller. The 
user not1~1cat10n 1S: 

ERROR, "IOC--Invalid Interrupt" 

IOC UNnlOHN IIlrERRUPT 

This interrupt indicates that the system has received an 
interrupt via the laC and cannot decipher \llhere it is originating 
(i.e. terminal, printer, etc.). The system will display: 

ERROR, "IOC--Unknown Interrupt" 

If this happens, install the serial diagnostics, SZR36, and 
let the verification routine seek out the problem. If this does 
not identify the problem to the users sa tisfilction, contact your 
local field service representative. 

SYSTEM TIMER ERROR 

Should the system become dissynchronous (the timing circuits 
not function properly), the following error--me-ssage will be 
displayed on the screen: 

System timer error: expected range=(XXX to XXX) actual=XXX 

If this occurs, contact your local service representative 
and give him the expected and actual ranges sho~vn in the error 
message. 

BIT TOGGLE FAILURE 

If the laC isnot "1 or king properly, the £ollo\7ing :nessilge 
\'1 ill appear: 

ERROR, "laC XXXX bit toggle failure for sc=XXx" 

If this occurs, contact your local service represe~tative 
and give him the e:mct contents of the error message. 
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DIAGNOSTICS 

FLOPPY DISK DRIVE TES~: FLPrfEST 

This test attempts to find/exercise error conditions that 
may occur i'Ti thin the confines of the diskette (floppy ~isk) or ive 
and diskette (floppy disk) itself. 

DISKETTE DRIVE WILL NOT ACTIVATE 

The first error, that the user may encou~ter, is that the 
diskette l-l ill not activate in the dr ive (oi skette 1;7 ill not boot). 
The only indication will be a repeated Monitor signature, each 
time the user depresses the system reset button, trying to boot 
the diskette. The screen presentation \"lill be similar to: 

ALTOS COMPUTER SYSTEJlJS 
Monitor Version x.xx 

Press any key to interrupt boot 

ALTOS COI·IPUTER SYSTENS 
Monitor Version x.xx 

Press any key to interrupt boot 

ALTOS COl<IPUTER SYSTEItJS 
Monitor Version x.xx 

Press any key to interrupt boot 
--

ALTOS COMPUTER SYSTEIoIS 
Monitor Version x.xx 

Press any key to interrupt boot 

The only thing the user can do at- this point is call the 
local service representative and tell the representative that the 
~iskette drive will not boot. 

ABORTED TEST 

The diskette test will automatically abort if the wrong 
version is put into the system (i.e. a diskette test for an ACS 
8000 will not function on the ACS8600 and will therefore abort). 
The uset will see the following mess~ges appear on the screen: 

YOU ARE usnx; THE WROnG VERSION OF FLPY"!'EST 
****** FLP~EST ABORTED ****** 

.'d1 QucJible tone iTill follc'.1 t::e ::':Jove (::i3;:::1:.:'. 

------------------.. ----~---.-- - - ---- _._----, .. ".-
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ACS86riJ9 DIAGNOSTICS 

ERROR sur-mARY 

Once the diskette test has completed testing the 
drive/diskette in question, it will display an error 3u~rnary 
siQilar to the following: 

FLPYTEST ERROR SUr.IZUiRY 

TOTAL TRACKS PASSED X:aCX 
DISK:A READ XXXX WRITE XXL,"{ 

If any errors were found on the diskette, an additional 
message will be printed on the screen. This message, in 
conjuction with the previous message would be similar to the 
following: 

**** READ PHASE ERROR CIT=XX WRITE PHASE ERROR C:TT=X~{ **** 
Note: the following display will appear only if there are I/O 
errors and compare errors 

DETECTED I/O ERROR, STATOS=XX 
COMPARE ERROR TRACK XX, SECTOR XX 

The status codes, with their appropriate e~~planations, are 
as follows: 

status l7-read error 

status 24-low byte error 

status 29-write error 
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ACS86S9 DIAGNOSTICS 

HARD nI.SK TEST: DISK86 

I/O ERRORS 

The following error message will appear on the screen, if an 
in?ut/output error should occur: 

*** EP~OR *** Drive:~~ Cyl:XX Head::C~ Sector:XX Status :~~~~ 

Status bit ceanings: 

These errors are an integral part of fully diagnosing any 
problem that may plague the hard disk unit entotal. l,;ot only can 
the user determine what type of error but ''lith a little thought, 
can determine if the error is recoverable and if it is the head 
or di sk. 

Explanation of error messages: 

*** ERROR *** -- This is '-lhat has happened 

Drive: XX-- This is the hard disk that the error occurred on 
(i.e. 01 = hard disk that will be in the main ACS 3GOJ systc~ 
enclosure, 02 = hard disk that vlill be in the upgrade !dt, or 
secondary enclosure) 

Cyl: XX-- a specific portion of the memory usually designated in 
thousands of bytes (i.e. 4K byte for Shugart SA1004 disk) 

Bead: xx-- a device used to place data on or recover data from a 
magnetic device/medium (i.e. hard disk, fle~dble/floppy diskette, 
magnetic tape, etc.) 

Sector: xx-- a specific portion of the disk that is addressable 

Status: XX-- \'lha t, e:~actly, is the cause/nature of the er r or 

Status codes: 

NOT*RDY = disk not ready to receive data. Dard disk 
drives need approximately two minutes to get up to 
speed, much like the cOfLlmercial phonogra:)h turntable. 
If this time is not allowed, the possibility of errors 
occurring are tremendous. 
WR FLT = \Hi te fault 

CRC ERR = cyclic redundancy check error, an error 
caused by data, durins the store/recbvcr cjele, not 
having the correct structure (character )lac8~ into 
~i1e::lor7 :10t bGii1<; t::2 33mc as ~Jc.s i;'1:?l.i.t ij,:to t~·12~t 
~w rti cuI ~r 8L)& C~) 
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RNF = record not found. This indicates that the file 
was not found in four revolutions of the disk. If this 
occurs just after the user has received 2. :1arc1 e1isl~ 
bacl~ from repairs, it may be necessary to refornat the 
disk itself. The trouble nay 0e that the Qis:~ Dunber 
(disk I-for internal syste:n dis!.s i disl~ 2 :Cor e::ternal 
or secondary Cisks) 'ITaS noi: s;':'ecifieCi 0:1 the :..::ser and 
the syste~rn cannot "find" tn2 riSiC'. cis!" in ':,:uGstion. If 
the user has specified a cyli~dcr Qn~ ~h~ ~yst2~ "can't 
find it", the DrobleI:1 Dav :::'":! that d:.:;.t ~:articular 
cyli noer a ddr e S sis fa ul ty-. T r~i ano th er c~'l i neer to 
see if ~he problem was only the cylinder address and 
not a system error. 

BD SECT = bad sector 

NOT*TC = task not complete. This indicates that the 
requested command has not been carried out. 

BUZY = disk controller in the process of a data operation 

ADDRESS ERRORS 

The user "lill probably encounter aadresserrors during I:ne 
reformatting of the hard disk. These are "normal errors" that 
pertain to the cosmetic flaws in the disk surface. The error 
message should be displayed similar to: 

**** Address Error **** expected XX, actual XX 

The amount of errors should be minimal and should coincide 
with the error map that is tapped to the bottom of the disk 
ar ive. 

I1IVALID CYLUlDER NUltmER 

This error is caused by the user entering a invalid cylinder 
number. The error message will appear similar to: 

Invalid Cylinder Number., please try again. 

This error is not one that will cause injury to the systen. 
There are t\'lO types of 10 megabyte rigid disks shi;:pec; ;):i ..:\1-::05: 
( 1) S ' .L. - ( ?)". m' S' .... l' ~ ~ ,-nugar~ anGi _ ~uanl:um. lne nugar~ ~1S~S G2Ve i~u 

cylinders 2nd th·~ Quantu:-;1 hove 512. Each Qis;~ starts :;.'c "",;", ::ot 
", " n'_ .. ", ,- c· c.r '..,'", '" +-~. '" ~~l'''' c+- '~1 U"' "-'~r '0' '_i" r ·O~.·.'. ,'c -,., t:'. '" / C:; i :- .~, >-:~ :-::) r 7' ": (-:~-....l... _ ... \,.. ,-"...;10;;; !..a_ -v ;,;)1;;,; ....- ..... .1 ~~i.~'- "-, ._' ... ...,1_. .....~_ __ _, _ _ ___ ..... 

l~ the c71ind~r nu~~er 2nterea. 
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STATUS E..."mOR 

This error will appear during 
message will appear as follows: 

**** STATUS ERROR **** 

COIIPARE ERROR 

DIAGNOSTICS 

read sequence. 

This error occurs during the disk read sequence. The 
message will appear as foll6ws: 

**** COHPARE ERROR **** 
This is an CRC error (see I/O errors in this section). 
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!1AGNETIC TAPE TEST: TAP86 

DRIVE NOT ON-LINE 

The first error wessage, if any, that ilil1 a;nJes.r is c::.s 
£olloHs: 

(Drive not on-line) (cartridge ~ot loaded) (data transfer unsafe) 

'!'his tY:J8 of c:rror UlessaS8 i3 ;sueC:o ciefinitiv,2. :::l-.i2 ~ir3t 
thing that the user should do is reinsert the ta?e cartridge into 
the tape drive and retry the test. If the w'essage persists, the 
error vias caused by the magnetic tape interface cables not being 
seated properly. 

SERIAL STAmS ERROR 

This type of error denotes an error has occurr'ed on the taf;e 
controller board or on the magnetic tape itself. ':::'he:i' Hill 
appear as follows: 

initial serial status check 

This is not an error but simply alerting the user that the 
system is in the process of initializing the communications from 
the system to the tape unit. 

Serial data ripple error: expected=XXXX actual=XXXX 

This error can be caused by the interface connections not 
being properly seated. 

; 
i 
; 

i 
; 
; 

Serial status #1 

Serial status #2 

I check the tape controller: 
I board interface line and ; 
~ reset the system : 

I check the tape controller: 
I board interface line and : 
I reset the system : 

---------~-----------------------------------; . Serial' status #3 . , I tape drive error-call i 
I local field service rep ; 

-------------------------------------
; . , Serial status ~4 I tape drive error-call 

I local field service rep 
. , 
: 

""'!f;'!'I'~;,-~ ., .......... -~-_-----.... "?-.. F---"'-~.4 .... ; ""1i ... '·...-......... --.. '-..,..·-P-.... "~--"", -... -.--- ... -- .. ; ..... --.-.--~-
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TAPE I~OTION ERRORS 

;---------------------~--------------------------: ; Tape I,lotion status ill I Error cause-bad tape or; 
; I tape controller board ; 
--------------------------------------------
; Tape llotion status ~12 I replace tape controller; 
; I board ; 
---------------------------------------------------
; Tape notion status ~13 I replace tape controller; 
; I board ; 
--------------------,------- -------------------------
; Tape !alotion status 114 I replace tape controller; 
; I board ; 
--- --------------------------------------
; Tape Motion Status 122 I replace tape controller; 
; I board ; 

--------------------------------------------------
; Tape Hotion Status 123 I replace tape controller; 
; I board ; 

; Tape Hotion status 124 I replace tape controller; 
; I ; 

TRACK MISRATCD ERROR 

This error occurs during the Track Selection Test. If the 
tape drive unit or tape controller unit receive.s/sends the \'lrong 
signal, the follo\'ling message will display on the ·terminal 
screen: 

***ERROR--Track mismatch: sel ected=X/X i d r ead=~V:~ 
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DISKETTE Foru-mT RooTINE: FLPYFOru! 

This program aligns the surface of the diskette thus 
allowing data/information to be placed on the @edium. 

IllVALID FaRHAT 

If the user tas entered _ nu~ber other than 1-4, 2D error 
Q8Ssage similar to: 

Invalid option, please respecify 

will appear on the screen. The user should look at the menu 
selections and select the correct option for his needs. 

H0l4InG ERROR 

This error will occur when the first portion of the diskette 
is faulty. If the Format routine cannot start the sequence of 
operations, it \--1ill display the following message: 

PERHANENT SOURCE DISK ERROR EXIT 
PERI'HUIENT DESTINATION DISK ERROR EXIT 
***FUNCTION FAILED*** 
UNABLE TO HOME DEVICE 

This type of error is unrecoverable. 

TRACK WRITE ERROR 

This error indicates a media storage problem on the diskette 
surface that probably will not be recoverable. A message will 
appear on the screen as follows: 

ERROR DURIl~ FULL TRACK tnlITE, STATUS = XX 

If the diskette fails during this mode of operation, the 
diskette will not be able to satisfactorily capture anC retain 
information on the diskette surface. 

BEAD STEP ERROR 

This error indicates that the heads are having trouble 
accessing the full domain of the recordable diskette surface. If 
this happens, a message will appear on the screen 25 follows: 

ERROR DURI:7G HEAD STEP OPERATIOH, STA~S = XX 
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DISKETTE COPY ROUTINE: FLPYCOPY 

If the user happens to enter a selection in error, the 
display 1'7ill look siwilar to this: 

Insert the diskette to be copied iroD 
Pr css c~11y ke:l \di1en r '~2.d:i 

er ror cy 1 = ~::: head = :=~~ se etor = ::~~ 3'e~ 'eus = :~:; 
Place a syster.l or diagnostic diskette in A: anc! type <CR) 

This is stating that the diskette is not formatted correctly or 
that the diskette has a bad sector (permanente disk error). Th~ 
user should go to the FLPYTEST program and a ttempt to f ina the 
problem. Should this prove fruitless, use the FLPYFORH program 
-to reformat the diskette. 
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