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Added new console procedure errors. 
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Section 5. Parallel Line Module Diagnostic Test 
Added instructions for viewing buffers. 
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Section 7~ Cartridge Disk Diagnostic Test 
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Ie I~TRODuC~rCN 

l.le General 

This manual describes the DC? family macrodiagnostic software, Release 
5.1. Software releases prior to S~O use CR2556, DCP/40 Tvce 8596 and 
DCP/20 Tvce 8597 Primary Mode Macrodiagnostic Software Descric~io~ as 
the supporting document. 

The manual is divided into the following sections: 

• Section 1. Introduction 

Presents general infor~ation about the purpose and content of 
the document and how to use it. Includes an overview of the 
macrodiagnostics, general error information, a description of 
the equipment that is tested, and reference materialo 

• Section 2. Macrodiagnostic Program Load 

Describes the Fl menu, load sequence and load procedure, 
error isolation for load failures, the maintenance panels of 
the DC?/40 and the DC?/20, the operator panels of cn~ 
DC?/lO/lOA and the DCP/15, and the console screen display. 

• Sections 3 through 13. Individual Tests 

Describe the purpose and content of each diagnostic test, the 
test ~rocedure, and the error codes and messages. 

• Section 14$ Local Language Translate 

Describes the local language translate program which 
facilitates the translation of diagnostic messages from 
Customer Engineering Technical English (CETE) into the 
language of the user. 

• Section 15. Copy Utilitie~ 

Describes the copy utilities for the integrated flexible 
diskette controller (IFDe) and the flexible diskette d:ive 
(Diskette Subsystem ~ype 8406-00/-03) G 

• Section 16. Resident Utilities 

Describes the numerous resident utility programs. 
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• Appendix Ae Trouble Isolation Procedures 

Presents trouble isolation procedures t~at are ~eyed to t~e 
error codes and messages of the individual tests. 

• Appendix B. Supplemental Information 

Contains information that is helpful in troubleshooting 
equipment failures. Includes Error Indicator Analysis (EIA) 
procedures and descriptions of the content of the error 
registers following hardware errors, specification 
exceptions, and process control conditions. 

102. Diagnostic Overview 

The DC? Family diagnostic package is divided into the following test 
levels: 

• DC?/40 

Microlevel ROM routines whic~ operate at the microcode level 
and perform the power-on confidence (POC) testSe The C? and 
CLC execute the tests whenever power is applied or the syste~ 
is initialized by the SYSTEM RESET switche 

Microdiagnostics which isolate errors in the CP, the CLCf the 
local storage module, the integrated diskette controllec 
(IDC/IFOC), the SIOC line module, and the parallel line 
modulese The test programs are loaded from the integrated 
diskettefi 

Macrodiagnostics which are used after successful com91etion 
of the microdiagnostics and include macrole~el routines for 
the CP, the CLC, local storage, and serial and peripheral 
line mod~lese The test programs are loaded from t~e 
integrated diskettee 

• DC?/20 

Microlevel ROM routines as described for the DCP/40. 
Processing functions are handled by the CLC in the processo~ 
mode. 

Microdiagnostic tests as described for the OC?/40e 

Macrodiagnostic routines as described for the DC?/40o 
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• De?/lO/lOA and DC?/15 

Microlevel ROM routines as described a=ove. Pr~cessi~; a~d 
I/O functions are contained on a single peA, t~e 
processor/storage PCA. 

Macrodiagnostic tests as described above. 

1.3. Macrodiagnostic Program Overview 

T~e macrodiagnostic software tests the peripherals (line modules a~d 
devices) and the communications interfaces. It verifies memorv 
operations and tests the entire system under maximum load to t~a? 
failures. It is primarily a function test and does not isolate 
failures to a hardware component level. In addition to the diag~ostic 
tests, the macrodiagnostic program provides copy utilities and 
resid~nt utilities. Refer to the table of contents for a listing 0: 
the specific tests and utilitieso 

1.3~1. Macrodiagnostic Program Structure 

T~e macrodiagnostic program has four main parts: the bootloacer 
program, the system executive program, the diagnostic tests, a~d the 
utility programs. The equipment applications and media nu~bers of the 
macrodiagnostic progra~ are: 

• DC?.l40/20: Diskette , 1 , DR26l0-0l 
Diskette t 2 , DR2610-02 
Diskette t 3 , DR261J-OJ 

• DCP/lO: Diskette t 1, DR2615-01 
Diskette t 2 , DR2615-02 
Diskette t 3 , DR261S-03 

• DC?/lOA DR26ll-0l (contains complete program) 

• DCP/15 DR2626-01 (contains com?lete program) 

1.3.2. General Error Information 

The program reports errors in two ways: the maintenance panels of the 
DC?/40/20 and the operator panels of the OC?/lO/lOA/1S display 
hexadecimal error codes; the console displays error messages, whic~ 
may include an error code. 

Numbers which are preceded by an X are hexadecimal values. Unless 
i~dica~ed otherwise, bit numbering is defined from left to riq~t, with 
t~e most significant bit (MSB) on the left and the least significant 
bit (LSB) on the right. 
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T~e macrodiagnostic software tests the following types of eq~ip~ent:. 

• DC?/40 Type 8596-00 (pre-serial split) and the DC?/40 Type 
8596-01 (serial split with 64 kbytes of RAM and breakout 
panel) 

The maximum DCP/40 configuration contains the basic DC?/4Q 
cabinet and three expansion cabinets Type 1945. It can 
handle up to 256 communications poets and can su~ply up to 
eight megabytes of memory. 

• DCP/20 Type 8597-00 (basic cabinet) and the DCP/20 Type 8597-
01 (expansion cabinet) 

The maximum DCP/20 configuration contains the basic DC?/20 
cabinet and two expansion cabinetsm It supports up to 48 
communications ports and supplies up to 512 kilobytes of 
memory. Type 8597-02 provides memory expansion to two 
megabytese 

• DCF/lO, which consists of the communications processor 
Feature K4035-00/-0l and the optional Cabinet Type 1986 

The DCF/IO has eight communications ports and up to 512 
kilobytes of memory. It can be con:igured in a separate 
cabinet, or rack-mo~nted, or integrated into a host ?c~cessor 
with the Front End Processor Interface (FEPI) Line Module 
:3882= 

The DCP/lOA (Feature K403S-02, Cabinet Ty~e 1986-01) 9rovid~s 
memory expansion to two megabytes and contains the Multiple 
Device Line Module .(MCLM) F3893 which succorts a 5.25-inch 
diskette load device and a 5.2S-inch rigid disko 

• DCP/15, which consists of the communications ~rocessor 
Feature K4035-03 and the optional Cabinet Type 1986-01 

The DCP/1S provides the same configuration possi~ilities as 
the DCP/IO/IOA. It contains up to 14 communications ports 
and provides a maximum of four megabytes of memory. The 
DCP/1S also supports an optional S.2S-inch diskette drive and 
an optional 5.2S-inch rigid diSk. 
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1.5. Reference Documents and Diagnostic Mecia 

The reference documents are: 

The 

H32345 

HB2346 

DA ... 3076 

DA ... 3077 

DA ... 3078 

DR2547 

DR2555 

MR6328 

MR6359 

MR6409 

MR6471 

MR6472 

UP-9778 

SPERRY DCP/40 System Servicing 

SPERRY DCP/20 System Servicing 

SPERRY Series 1100 Systems, Peripheral Test 
Sequencer (?TS) Test Description 

SPERRY Series 1100 Systems, Peripheral Test 
Sequencer (FTS) Offline Operator's Reference 

SPERRY Series 1100 Systems, Peripheral Test 
Sequencer (PTS) Online Operator's Reference 

SPERRY Dcp/40 Type 8596 Microdiagnostics 
Software and Procedures Description 

SPERRY DCP/20 Type 8597 Microdiagnostics 
Software and Procedures Description 

SPERRY DC?/40 Type 8596 Troubleshooting Guide 

SPERRY Cabinet Type 1986 wit~ DCF/IO 
Feature K403S Servicing 

SPERRY Disk Subsytem Type 8409 Servicing 

S?ERRY Cabinet Type 1986-01 with DC?/lOA 
Feature K403S-02 Servicing 

SPERRY Cabinet Type 1986-01 with DC?/lS 
Feature K403S-03 Serviclng 

SPERRY DC? Line Module Features Servicing 

SPERRY Dep/lO System Tro~ble Isolation Guide 

UP-I0827 SPERRY Trouble Isolation Guide for the De?/lO, 
DCP/lOA, and DCP/15 

diagnostic test media are: 

DR2610 CPA Family Macrodiagnostics R5.1 (DCP/40/:20) 

DR2611 CPA Family Macrodiagnostics RS.l (DCF/IOA) 

DR261S CPA Family Macrodiagnostics RS.l (DC?/lO) 

DR2626 CPA. Family Macrodiagnostics RSol ( DC? / lS ) 

1-5 
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The following terms and acronyms are used in this manual~ 

Associate To connect related items togethero 

aypass To use an alternative path between two points$ 

BILM/BDBI The byte interface line module, also known as the 
bidirectional byte interface line module 

BlOC The byte input/output controller line module 

Configure To establish a configuration~ 

etC The communications line controller whiCh controls 
input/output between the terminal or peripheral 
device and the DCP memory~ This p~ocessor is also 
called the input/output processor (IOP) Q 

C? Communications processor or central processor 

CPA Communications processor architecture 

Data file A file in the Series 1100 which contains one 
contiguous order of information. Usually a sym 
(print) file when referenced in this doc~~ent. 

Directory A collection of items in a specified order, as in 
Disk Directory~ 

DC? Distributed Communications Processor 

D?ER DiagnostiC Procedures for Error Resolution is a 
troubleshooting technique which uses non-loadaole 
software and procedures to detect a hardware error 
when the EIA procedure does not indicate an error or 
solution. 

ECC Error correction code 

EI External interru~t 

EIA Error Indicator Analysis is a troubleshooting 
technique that does not require software. T~is 
procedure uses the maintenance 9ane1 to inClcate 
possible peA failures, taking advantage of hardware 
through-checking. 

EvF End of function 

ES! Externally specified index 
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Executive 
(Exec) 

FE?I 

ID 

IFDC 

Index 

rop 

ISB 

IS I 

Logical block 

Logical block 
number (LUN) 

Logical unit 
address 

Line module 

~enu 

MDLM 

p address 

Port 

Port Processor 
(??) 

Diagnostic routine which cont:ols loac::i; a:i~ 
service requests for diagnostic tes':s. 

Front-end processor interface 

Identifier, as in line module ID. 

Integrated flexible diskette controller 

A sorted list of items, as in Message I:icex. 

Input/output processor (see CtC) 

Interface Status Byte 

Internally specified index 

Term used in documentation of the Small Com9uter 
System Interface (SCSI). A logical block is one 
sector of data. On the rigid disk, the logica: 
block< is 256 bytes. On the diskette subsystem, the 
logical block is 512 bytes. 

Ter~ used in documentation of the SCSI. The LU~ is 
the device which is connected to the target 
(co n t roll e r) • 

Term used in documention of the SCSI. The logical 
unit address is the device addresso 

One, t~o, or three PCAs t~at are used for ei:~e: 

se~ial or parallel connections to peri?heral cev~ces 
or terminals. The PCAs are located in the CLC line 
module chassis. 

A list of choices, as in Menu of Diagnostic Tests. 

Multiple device line module 

Program address 

The point of exit or entry of data in a 
microprocessor dev ice. In the DC?, it is t!ie 
logical position to which an I/O is addressed. It 
can be a hexadecimal line module ID. As such, the 
port number will automatically include the etC 
number. For example, port number X25 is the same as 
CLC 2 port 5. 

A line module which is supported by the processing 
power of the microcontroller in the CtC (IO?). Also 
referred to as a virtual processor. 
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Process Control 
Event 

Pro~p:am file 

PSB 

PTS 

Resolution 

ROM 

SCSI 

SOT 

Segment 

Specification 
2::r~r 

Target 

Ti:ne""'out 

A condition which is not an er r ~ut mus: e 
resolved by the program exeCutlVe ~e:ore ~o=~al 
processing can continue. 

A mass storage item that resides in a Series :100 
and contains one or more elements of either 
symbolic, relocatable, absolute, or omni~us type. 

Peripheral Status Block 

peripheral Testing Sequencer (Series 1100 
d nostics package) 

A solution .. 

Read-on memory 

Small Computer System Interface 

Start-data-transfer instruction 

A part of a software program or of storage which has 
specific limits. 

A condition that does not comply with the 
architectural require~ents of the DC?o 

Ter~ used in SCSI documentation to indicate the 
controller. 

A condition where a process was suspended because an 
input was not received in a spe~ified period. 

T: ubleshoot(ing) To locate trouble and make repairs in mechanical or 
electrical equi?mente 

Wo r kin 9 Ad d res s ister 

1 7. Diagnostic Software User Report (DSUR) 

The diagnostic software user report (DSUR, rry form S - 9 3 shawn 
i~ F ure 1-1) is the means of communication between t e c~stomer 
engineer and the diagnostic and prognostic development 9 o~? Use t~ 
DS R to report problems in the diagnostic programs and proced s a 
to convey comments, ideas f or suggestions for improving their al y 
and ace rac l _ The form contains instructions for comple ing it and 
forwarding it to the diagnostic development groupo Obta n UR 
for:ns from the Sperry Customer ineering branch 0 fices 
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Figure 1-1. DSUR Form 
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2. MACRODIAGNOSTIC PROGaA~ L8AJ 

This sec~ion sum~arizes the infor~ation required for a success:~l 
program load. It describes the console screen format, the sequence 0: 
the program load, and the load procedure, followed by error 
information and analysis of load failures. The section concludes wit~ 
descriptior.s of the DCF/40/20 maintenance panels and DCF/lO/lOA/IS 
operator control panel. 

NOTE: 

For the DC?/IOA and the DC?/lS, the 
current release of the macrodiagnostics 
has the following restriction: 

The load device is li~ited to SCSI target 
controller 7, logical unit number 
(L .. U.N.) 2 (integrated diskette drive). 

T~e Fl menu is described first because it is part of all of the 
tests. Pressing the Fl key (FUNCTION key/Fl key or FUNCTION key/l key 
on some c~nsoles) displays the menu, illustrated here and at the 
bottom 0: Fi;~:e 2-1. 

>1 = Continue the test. 
>2 :: Abort current activity 'and reinitialize the EXEC 
>3 = Hold current activity and use the UTILITIES 
> [ ] 

The menu selections are detailed as follows: 

When 1 is entered, the console displays: 

P...ESUMI~~G INTERRUPTE:) PROCEDURE 
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When 2 is entered, the console displays the first screen 0: the 
diagnostic test menu: 

>1. SYSTE~ TEST 
>2. LOCAL LANGUAGE TRANSLATE 
>3. SERIAL LINE MODULE TEST 
>4. LOCAL STORAGE (Memory) TEST 
>5. RIGID DISK DRIVE (T-8409) TEST 
>6m MDLM MASS STORAGE TEST 
>Press TRANSMIT key to display other selections0 or 
>Select a Test number from the Menu 
> [ J 

When 3 is entered, the console displays: 

>RESIOENT UTILITIES - ENTER COMMAND 

When the command is entered~ the screen displays a default system 
seg:nent number (SSN) and the segment descri?tor (SEG) for the SS~" 

>SSN=OOOl SEG-FF00201F' 

Refer to Section 16 for the command entries e 

202. Diagnostics Console Screen Format 

The screen of the console displays the menus, prompts, error messages, 
and test information of the diagnostic tests and the utilities. 
:ig~re 2-1 illustrates the format of the screen c 

The title sector is at the top of the screen and t~e ini~ial dis?lay 
sector is at the bottom* In between these two sectors are the fixed 
area and the free area of the screen. In general, new ineor~ation, 
~rompts, and instructions scroll onto the screen fram the bottom with 
the initial display sector rolling up into the free area and then ofE 
the screen, six lines at a time. When t~e TRANSMIT key is pressed, 
six more lines are displayed. 
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CLINE 1) 
(LINE 2) 
(LINE 3) 
(LINE 4) 
(LINE 5) 

Mac~odiag~ostic Program Load Rev 0 3-2 

CPA FAMILY DIAGNOSTIC ROUTINES. RELEASE - RS.1 
Test Title 

(FIXED AREA) 

(FREE AREA) 

(INITIAL DISPLAY SECTOR) 

>1 : Continue the test. 
>2 = Abort current activity and reinitialize the EXE: 
>3 = Hold current activity and use the UTI:IT:ES 
> [ 1 

3 

(F1 MENU) 

F ~re 2-10 Console Screen Format with Fl Menu Included 
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2 " .3 " Lo ad Pc oc ed ur e 

Load the macrodiagnostic software as follows: 

le Insert appropriate diagnostic diskette into integrated 
diskette drive: 

Diskette tl, DR26l0-0l for DC?/20/40/ 
Diskette tl, DR261S-0l for Dep/IO 

~ Diskette DR2611-01 for DCP/IOA 
Diskette DR2626-01 for DCP/1S 

2@ Disable the CP maintenance panel of the DC?/40 by setting the 
PANEL ENABLE switch in the down position. Disable the CtC 
maintenance panel of the DCP/20 by setting the PANEL ENABLE/ 
DISABLE switch in the down position. 

30 Enter the number of the console port into the load switches 
on the operator control panel of the DC?Q 

For the DCF/10/10A: The load switches are numbered a through 
4. Switch 0 is not used and is set down. The other switches 
are set up (UP) or down (ON) as follows: 

Console 
Tyoe 

Local 
Host 

For the 
StNitch 
set up 

Console 
Port 

0 
1 
2 
:3 
4 
5 
6 
-* 

Switch 1 

UP 
ON 

DC?/lS: The load 
a is not used and 
(UP) or down (DN) 

Switches 
1 2 :3 4 

DN DN ON ON 
I"'I~' 1"'111., I"'III.T n'!"l 
A.J ~, &../ t'll &../ ''lI 1..11:' 

ON ON UP ON 
ON ON UP UP 
ON UP ON ON 
ON UP ON U? 
ON UP UP ON 

Console 
Port 

a 
1 
2 
3 
4 
5 
6 
7 

switches are 
is set down~ 
as fallows: 

Console 
Port 

8 
0 

" la 
11 
12 
13 
14 

·Port 7 does not exist on the DCP/1So 

Switches 
:2 3 4 

ON ON DN 
ON ON UP 
ON UP DN 
ON UP UP 
UP ON ON 
UP O~ UP 
UP UP DN 
UP UP UP 

numbered a t!i.rough 4 e 

T!1e ot:,er switches are 

Swit::hes 

UP ON ON ON 
r'T '!"l 1"'1 "1 \""\!l.y n'!"l 
1..11:' 1.J.1I I.J .~ yc.-

UP ON UP ON 
UP ON t:? UP 
UP UP ON ON 
UP UP ON UP 
UP UP UP ON 
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ad Procedure (cant) 

4. Press SYSTE~ RESET button on the operator ~ane~. T~e LEJ 
indicator on the integrated diskette drive illuminates as the 
program loads. 

For the DCP/IO/IOA/IS: Observe the display of the operator 
panel. If an error occurs during the load, the display 
reports a two-digit alphanumeric error code. The error 
reflects the contents of Register 0 (RO)" 

Observe the CP maintenance panel of the DC?/40 or the etC 
maintenance panel of the DCP/20. If an error occ~rs during 
the diagnostic load, enable the panel to view an error code 
in the lower 16 bits of the General Display 0: the DC?/40 or 
in bits 0 through IS of the Register Display of the DC?/20. 
The display reflects the contents of Register a (RO). 

When the program load completes successfully, the DC? console 
begins polling. Also, the operator control panel of the 
Dep/10/LOA/LS cycles through a series of alphanu~eric 
characters for approximately two minutes and then the n~mbers 
43 are superimposed on the display_ 

5. To begin the diagnostic routines, enter: 

>//DIAG <transmit) 

The resulting display, which differs slightly depending on 
the DCP, offers the option of checking (building) the 
CLCs/Ports or bypassing the build routine. 

CPA FAMILY DIAGNOSTIC ROUTI~ES. RELEASE - RS.l 

NOW BUILDING THE CONF!G~RATION TABLE 

>Enter the Number of CLCs to be checked (0-16) 
>{default: 4 CLCso 0: Abort Build Routine 
> [ ] 
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Load procedure (cant) 

6 $ If you select 0 (zero), go tq step 8. To check t:;e 
CLCs/?orts w proceed as follows: 

a~ DCP/40 - DCP/20: 

)Enter the Number of CLCs to be checked (0~16) 
)(default: 4 CLCse 0: Abort Build Routine 
) [ ] 

(1) Enter any number between 1 and 16. The sc:een 
displays the following: 

NOW BUILDING THE CONFIGURATION TABLE 

PROCESSING CLC .~ xxx x 

b.. DCP/IO/10A: 

>Enter the number of Ports to be checked (0-16) 
>(Default is 7 Ports. a: Abort Build Routine 
) [ ] 

(1) Enter the number 70 

c. DCP/15: 

>Enter the Number of Ports to be checked (0-16) 
(Default is 7 portso 0: Abort build routine 
> ( 1 

( 1 ) En t e r the n urn b e r 1 4 " 

Since the DCP/IO/IOA/1S do not have C~~s, t~e screen dis;lays 
the following message: 

NOW PROCESSING SYSTE~ CHANNE~S 

7 .. When the build routine completes, anot~er set of o?tions 
appears: 

>To inspect the Configuration Table, use the 
)Display Routine which is in Resident Utilitiese 
)P:ess TRANSMIT to continue 
) ( 1 

To access the resident utilities, described in Section ~6~ 
use the Fl menu .. 

To proceed directly to the diagnostic test menu, press the 
TRANSMIT key., 
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ad Proced~re (cont) 

ad Rev. HC3- .., 
I 

8. If the build routine is bypassed by entering a (zee:J), ::e 
console display~ the first screen of the diagnos ic tes~ 
me:iu: 

CPA FA~ILY DIAGNOSTIC ROUTr~ES. RELEASE - R5.1 
MENU OF DIAGNOSTIC TESTS 

>1. SYSTEM TEST 
>20 LOCAL LANGUAGE TRANSLATE 
>3. SERIAL LINE MODULE TEST 
>4. LOCAL STORAGE (Memory) TEST 
>5. RIGID DISK DRIVE (T-8409) TEST 
>6. MotH MASS STORAGE TEST 
>Press TRANSMIT key to display other selections, or 
>Select a Test number from the Menu 
> [ J 

Pressing the TRA~SMrT key displays the second screen: 

>7. PARALLEL LINE MODULE TEST 
>8. HOST CHANNEL INTERFACE (SU00039/SU00208) TEST 
>9. CARTRIDGE DISK DRIVE (T-8408) TEST 
> 1 0.. T A.?:: DR I ~JE ((J 1 0 ) T:': S T 
>11. COPY UTI:ITY--I~TEGRATED F~EXI3LE DISKETTE 
>12. COpy UTILITY--FDS 1'8406-00 THRU -03 

Pressing the TRANSMIT key again displays the third screen: 

>13. r~IST:':D PAIR TERMINAL TEST 

9. E~ter a test number and refer to the section in this book 
where the test is described. 

When a test is selected, one or more of the fo:lowing 
messages rolls into the scroll space: 

LOADING SELECTED TEST 

TEST PROCEDURE INITIALIZING 

LOADING Test Port Processor Code 

LOADING Test Message File 
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2 4. Error Isolation for Load Failures 

If an error occurs during the initial program loae r errors codes are 
displayed on the ~aintenance panels of the CC?/20/40 and on the 
o~erator panel dis?lay of the DC?/lO/lOA/15. 

NOTE 

If the diagnostic will not load or the 
loader CLC times out during the load, 
ensure that the R peA (DC?/40/20) is 
strapped Eor the loader port. 

In general, whenever an error occurs, first attempt a reload by 
pressing the SYSTEM RESET switch on the operator panel. Frequently, 
the system loads successfully without the error recurringG 

2.4.le Bootloader Error Stop Routine 

Entry into the bootloader error stop routine indicates that t~e 
bootloader program found an illogical condition or that a forced call 
or a queued event (PNO through ?N8) occurred. If an event occurs 
?rior to enabling the forced calls, the microcode attempts to reboot 
the Depe 

To deter~ine the cause of a boatload failure in the DCP/40/20, run t~e 
microdiagnosticsa To isolate an error in the DC?/lO/lOA/15 or t~e 
Integrated Communications Processor (IC?) ~ carefully monitor the error 
display to record the last display •. Interpretation of the dis~lay 
data should make it ~ossible to isolate the failed component. 

Register 0 (RO) contains the current error stop i~forma:ion a~d can :e 
inspected at any time to determine the current progress of the 
boatload. Error stop information in RO is updated as the ~rograrn 
loads. 

2.4.1.1. Bootloader Error Display 

Error dis~lays in the bootloader serve several purposes: 

1. When no stops or error conditions a:e encountered, a changi~; 
display provides visual assurance that the DC? is E~n~~ioni~g 
and that the load is progressinge 

2. If a hardware error occurs, the error display provides 
information ~hich helps in isolating the cause of the erroro 
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3~ Many error stops are not caused by a failin; DC? Sc~e sto~s 
occur because of power-line noise or fluct~a:ions, fa~::y 
load media, faulty diskette drives. In these cases i: is 
necessary to have as much infor~ation as possible abo~: :~e 
mac~ine environment at the time of the stop to deter~lne i: 
the stop can be duplicated. 

4. The ROM and the microcode perform some testing and provide 
information to the macrocode at system initialization, such 
as the occurrence of microcode load errors and indications of 
missing or faulty local storage arrays. This information is 
incorporated into the error displays-whenever possible. 

2.4.1.2. The DCP/IO/IOA/1S and the Ie? Error Display 

The display register reports error information one byte at a time. 
Every two bytes of data are preceded by a unique error index code. In 
the Ie?, the peripheral Testing Sequencer (PTS) program retrieves the 
data and displays it on the host console or dumps it to the printer. 
Observe the data directly using a display module (P/N 2819991-00) 
installed on J3 of the FEPI line module. Each byte is displayed for 
approximately two seconds. 

2.4.1.3. The DC?/40 and the DC?/20 Error Display 

The content of RO is displayed in the LEDS to the right of the load 
path switches and in bits 16 through 31 on the general display of the 
maintenance panel. To observe RO , the PANEL E~ABLE switch must be 
down when the DC? stops. When the PANEL ENA3LE switch is up, set the 
DIS?LAY SELECT ~witches for register dlS?lay. 

If the program enters the error stop routine, all registers are stored 
and the DC? stops. When the START button is ?ressed, all ot ~~e 

errors are dis?layed in sequence and the DC? stops again. RO ~~rough 
R15 contai~ the displayed errors. The content of the regis~ers is: 

RO always contains the upper and lower bytes of the EO ecro: 
code. 

Rl - R6 contain 0000 or supplementary error data associated with 
a specific error code. 

R7 contains 0000 or aOBO through 00B8, indicating a forced call 
or queued event (PNO - PN8) 

R8 - Rll contain 0000 or information pertinent to a forced call 
or queued event. 

R12 - R1S contain 0000. 
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~hen S~ART is pressed again, t~e next stop has RO through Rl5 : lled 
w th the same data that they contained when the error s~ p r~ut e was 
en eredo R15 contains the address of the next instruc lono 

Press the START button continuously to toggle between the two error 
sta 

2040104. Bootloader Error Display Structure 

The error codes can be divided into three groupsG The groups are 
defined by the display index code preceding each byte of error display 
data: 

• Group 1, EO through EB, provides primary and supplemental 
error information. 

RO always contains Ea~ EO (upper byte) upper hex digit = ~ 
lower hex d it = X 

EO (lower byte) .... upper hex dig it = Y 
- lower hex digit = Z 

EOI' Upper Byte a all zeroes (00) if the bootloader was 
executing the main path. Non-zero value indicates that the 
bootloader was executing a subroutine e 

EO, Lowe: Byte = panel display of DCP/10/10A/15 and top cap 
LEDs of DCP/40/20 always contain the lower byte of EO~ It 
shows the general progress of the loade 

El - E6 = same data as Rl th~ough R6 (0000 or supplementary 
data) 

E7 = same data as R7 (0000 or 00130 - 00B8) 

E8 - E3 = same data as R8 through Rll (0000 or da 3 re13ted to 
forced call/queued event) 
EC - EF = same data as R12 through R15 (0000) 

• Group 2 (DC 10/10A/15 only), CO through CF, ?rov des ~:,e 
content of the general registers at the ti~e t:,e error out ne 
was entered The display toggles every t~o seconds tough 
the codes as follows: 

co (1 s t display) ::I! Upper byte of RO 
CO (2nd display) = Lower b te of RO 
Cl (1 s t display) = per yte of R1 
Cl (2nd display) = Lower byte of Rl 
C2 -. CF etc e 

• Group 3 , BO -through B8, contains the forced call or queued 
event (PNO ..., PN8) .. 
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ollo wii1 9 fig'.Jres aid in interpreting the e ror d:s;;!.a::' 

Figure 2-' .... Boot lo"ader Error Code S ructure 

Fig ur e 2-3. YZ Values of EO, Lower Byte 

Figure 2 .... 4. WX Values of EO, Upper Byte 

Figure 2-5. v'" ..... Values of E7 , Lower Byte (EO through B8 ) 

DISPLAY CODES 

EO - ES = PRIMARY ERROR INFO~~ATION 
EO (upper) = WX where: W identifies specific 

subroutine 
X identifies minor ste? in 

subroutine 

EO (lower) :: 'iZ where: Y designates major ste? 
Z designates minor ste? 

El - E6 :: 0000 or supplementary error data 

E7 = 0000 or 0030 - 00B8, indicating a forced ca:: 
or queued event, P~O - PS8 

E8 - ES :: 0000 or information related to :orced call 
or queued event 

CO - CF :: GE~ERAL REGISTER DISPLAY OF DC?/10/10A/15 

80 - 88 :: E7, LOWER BYTE, FORCED CALL/~UE~EJ EVE~~ (?~8 - ?~8) 

Figure 2-2. Bootloader Error Code Structure 
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Figure 2-3 ill~strates the YZ values of the dis?lay i~dex code Ea f 

lower byte, and any supplemental error data that is found i~ ~l 
through E6e 

DISPLAY INDEX EO, LOWER BYTE ~ YZ 
(SUPPLEMENTAL DATA FOR Y~3, 1=4, Y=5/Y=A) 

y ~ 2 = INSTRUCTION TEST (No Supplemental Data) 
Z ~ 0 :II Test. 'st.ore' inst.ruct.ion (5) 

= 1 = Test jump instruct.ion (J) 
= 2 ~ Jump register not zero (JNZ) 
= 3 = Load const.ant, jump equal, compare constant 

(LK, JE, CK) 
= 4 = Add nibble, jump register (AN, JR) 
:II 5 = Verify store operation, compare regist.er, load 

(S~ CR g L) 
= 6 = Store zeros, jump reg~ zero (SZu JZ) 
= 7 :II Store indexed (5) 
= 8 a Store system control register (SSCR) 
= 9 a Local jump forward and back (LJ) 

Y = 3 = TESTING LOCAL STORAGE IN EXEC LOAD AREA 
Z a 0 = Set up transparent read address 

= 1 = Transparent read 
= 2 = Transparent write, zeros 
= 3 = Transparent read, zeros 
= 4 = Transparent write, ones 
= 5 = Transparent read, ones 
= 6 = Normal write, zeros 
= 7 = ~ormal read, zeros 
= 8 = No error occurred, but program reported one 
= 9 a Error code in RO was not in range 30-3F: jump 

instruction failed or local storage problem in boot 
area .. 

: A : Error routine improperly entered: jump instr~ction 
failed in memory test area or local storage problem 
in boot areas 

= B • Multiple bit error during write/read of all zeros 
• C • ECC logic failed during write/read of all zeros 
• 0 • ECC failed during write/read of all ones 
a E • Write of all zeros failed after ECC test 
• F = Either multiple bit error during write/read of all 

ones or program falsely detected error during 
write/read of all ones 

Figure 2-3. 1Z Values of EO, Lower Byte (Sheet 1 of 3) 



DR2604 Macrod agnos ic Program Load Re RCB-

SUPPLEME~TAL DA7A FOR Y= 

Ell E2 = Diagnostic writ read instruction. 
E3, E4 = Diagnostic read data wh ch was incorrect 

(should be all lis or alIa's) 
E5 = First 16 bits of the local storage bit map built 

2 3 

by microcode (1 bit = 65K tes of storage present) 

Y = 4 = BUI:DING ARCHITECTURE 
z = a = Build bootloader v irtual address (V eA.) space, no 

3 1 
3 2 

= 3 

= 4 
= 5 
= 6 
= 7 

= 8 
= 9 

= A 
= S 

= C 

= D 

= E 

= -., 

errors expected 
= Set up beginning of table area, no errors expected 
= Build SD and SST entries for SST, SCT, pes, procedure 

table, CHAST, throttle table, no errors expected 
= Build ICT and set its length: unidenti:ied processor 

type (not la/lOA, 15, 20, or 40), SCR failed 
= Build system queue area, no errors expected 
= Build first buf:er pool, no errors expected 
= Create system information, no errors expected 
= Set up procedure table entries for PNO-P~8, no errors 

expected 
= Load data in SeT, no errors expected 
= Load process control registers and enable PNO-P~8, no 

errors expected 
= E~able SeT a~d R7C, no errors expectec 
= R~C failed to increment, no su??leme~~al data 
= Response bit (R bit) did not set when C bit was set 

in ICT for loader P? 
= Ac+:.ive bit dir4 not set in ,.,....,.. 

J.I.... ... for loader "'1' !:'. after R 
bit was set 

= Lo ad e r PP could not read hardware ID (:-rv'4IJ) of line 
module in loader por t 

= Unidentified line module in loader: par: t 

SUPPLEME~TAL DATA FOR Y=4 

If Z = a-A then El, E2 2 Current real address (R.A.) 
E3 a Current V.A. 
£4 3 Processor type from SCR 

3 B-F then E6 (El upper) = Loader por~ 
£7 (El lower) = Expected HWID 
E 9 (E 2 lower) = Ff'''; I D rea d 

F gure 2-3 

£3 3 C bits for the loader CtC 
£4 = R bits for the loader eLC 
ES 3 A bits for the loader CLC 

YZ Values of EO, Lower Byte (Sheet 2 of 3) 
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SZ =: LOAD EXEC EASE SEGME~T 
6Z =: LOAD EXEC C,~LL SEGME~T 1 
7Z :::3 LOAD EXEC CALL SEGMENT :2 
8Z := LOAD EXEC LOAD TABLE 
9Z :!II LOAD EXEC CONSOLE pp 

AZ :!II LOAD EXEC LOADER pp 
AA:Ii LOAD COMPLETE, displayed for five seconds on 

DC? / 10/ 1 0 A/IS 

Z :IS 0 llIII Set up SDs for this load elemen t 
1 lIIII !FOC - Reading sUbdirectory from disket:e 

FEPI - Sending load request to host 
2 lIIII IFDe .... Translating subdirectory data 

FEPI .. Waiting for host to send load record 
3 • Read load record 
4 lIIII Unpack load record 
5 lIIII Build SST entries for load segment 
6 lIIII FEPI ... Data other than load record received 

host 
A :3) Same as 0 
B a Same as 'I ... 
C :I Same as :2 
D :!II Same as 3 
E :::3 Same as 4 
F ::::Ii Same as 5 

SUPPLEME~TAL DATA FOR ¥=:S/Y=A 

El ::::II Record NR ex?ected/Record NR received 
E2 ::::II Load file ID expected/Load file ID received 

Exec base :I X60 
Call element 1 :I X'61 
Call element :2 :I x6:2 
Load table :I X63 
Console PP ::1/ :<64 
Loader PP ::1/ X65 

EJ :I Line module status from I/O operation 

2-14 

:rom 

E4 llIII Track/sector in hex for IFDe loader; :<0000 for F~?I 
loader 

Figure 2-3. YZ values of EO, Lower Byte (Sheet 3 of 3) 
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F gure 2-4 defines t~e WX value of the disp ay index coce E2 u? 
byte 

DISPLAY INDEX EO, UPPER EYTE : WX 

WX : 2X = EUILD SEGMENT DESCRIPTOR, UPDATE SST AND CURREN~ V.A. 
4X = IFDC HANDLER 
5X = MDLM HANDLER 
6X = FE?I READ ROUTINE 
7X = FE?I WRITE ROUTINE 
ax = SUEDIRECTORY TRANSLATION FOR IF~C, MDLM 
9X = UNPACK LOAD RECORDS 
AX = BUILD SEGMENT DESCRIPTORS FOR ELEMENT TO BE LOADED 
ax = CREATE SST ENTRIES FOR ELEMENT JUST LOADED 

X : 1 : Make real address from next available virtual space 
and add R.A. of IeS to it 

: 2 = Create length bits for new SO 
: 3 : Make SST entry with new SO 
= 4 = Increment next V.A. to next l28-byte boundary 

NOTE 

Error stops are not present in the W=2 
subroutines. IE an error occurs, t~e 
probable cause is a hardware failure and 
the e=ror display was entered through a 
forced call or queued event (?NO - PN8). 
See Figure 2-5. 

Figure 2-4. WX values of EO, Upper Byte 
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gure 2-5 defines the YZ values of the display ndex 
h Qugh B80 

_ , 30 

DISPLAY INDEX CODE E7, LOWER EYTE 
FORCED CALL/QUEUED EVENTS PNO - PN8 

y = B z FORCED CALL/QUEUED EVE~T 
Z z 0 z CP Hardware ~rrar 

Fl, F2, F3, F4 z SCR 14 (Appendix 3) 
FS, F6, F7, F8 z SCR IS ( ndix 3) 

1 a CP ification error 
Fl, F2, F3, F4 z SCR 13 (Appendix 8) 
FS, F6, F7, Fa z Address following instruction 

which caused error 
2 a Not enabled (should not occur) . 
3 z Monitor clock interrupt: not enabled (should not 

occur) 
4 z CP reco~erable software error 

Fl, F2, F3, F4 z SCR 11 (Appendix 8) 
F5, F6, F7, Fa a C? specification error, same as 

Z = 1 
5 z Instrumentation call: not enabled (should not 

occur) 
6 z CP repressible hard~are condition 
7 = PP hardware specification error 
a = P? software specification error 

Figure 2-5. YZ Values of E7, Lower Byte (80 through a8) 
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2.4~2. Executive Error Codes 

T~e maintenance panel (OC?/40/20) or the o;era~~r panel 
(JCP/lO/lOA/lS) dis?lays the error codes under the following 
conditions: 

• The error occurs before console initialization 

• The error occurs during console reinitialization 

2-17 

• The error occurs during console operation when 
reinitialization is impossible. If the console is 
functioning, then the screen displays the error coce or t~e 
error is held until reinitialization is complete and then it 
is displayed. 

There are two ·types of error codes: those that are dis?layed at the 
error stop (address) and those that are displayed when the program 
stops in mid- .~struction (hangs). To distinguish between them, the 
following doc~mentation identifies them at ES, displayed at the error 
stop, and PH, displayed it the program hangs. 

NOTE 

The error stops occur only when the 
exec~tive cannot report the error to 
the console. 

When the error stop occurs in the DC?/40/20, RO through ~7 store the 
following data~ 

RO contains a four-digit hexadecimal code: lower two digits 
represent procedure number (P~) exec~ting when the error 
occurred; upper two digits represent specific error nu~=e= 
which relates to the PN that was exec~:ing 

Rl thru R7 contain variable data (if any) related to specific 
error 
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When t~e error stop occurs in the DCP/IO/lOA/15 Q the al an~~eri~ 
display cycles continuously through the following seq~ence a: t~o­
second intervals: 

10 EO 
2~ Two-digit number representing specific error (same as upper 

half of RO) 
30 EO 
4~ Two-digit number representing procedure number (same as lowe~ 

half of RO) 
5. El through E7 - variable data, if any (the code alternating 

with data as above) 
6~ EF 
7m Two-digit number representing the upper byte of data in RIS 
8. EF 
9. Two-digit number representing the lower byte of data in R1S 

R15 contains the address where the error w~s detectede If there is no 
variable data, only EO and EF are displayedo 

If the program hangs, the only data available for the DC?/40/20 is 
stored in RO. The upper half contains the error code that describes 
what the executive was doing when the program stopped. ~e lower half 
contains the procedure which the executive was executing e The on~y 
data available in the DCP/10/IOA/1S is the constant alphanumeric 
display of the procedure number. 

NOTE 

The two-digit number of the error cede 
that represents the procedure number 
is PN + 30~ 

T~e followi~g list defines the procedure numbersQ 

Procedure 
~u~ber (PN) 

0000 
0001 
0003 
0004 
0006 
0007 
0008 
0009 
OOOA 
OOOB 

Processor Instruction 

CP Hardware Forced Call 
CP Specification Exce~tion 
Dispatcher (Monitor Clock Interrupt) 
CP Process Control Error 
C?Repressible Hardware Candi~ion 
PP Hardware Condition 
PP Software Specification Exception 
Instrumentation Buffer 
IFDC Loader Call Routine 
Console Driver 
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Procedure 
Number (P~) 

OOOC 
0000 
OOOE 
OOOF 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
OOlA 
OOlB 
OOlC 
0010 
OOlE 
OOl.F 
0020 
0021 
0022 
0023 
00 24 
0025 
0026 
0027 
0028 
0029 
002A 
0023 
002C 
002D 
002E 
002F 
0030 
0031 
0032 
0033 
0034 
0035 

Processor Instruction 

Buffer Pool Threshold Handler 
Buffer Discard Process 
Console Interrupt 
Console Line Protocol Handler (L.PoR.) 
Translate ASCII/Binary 
Turn Off a PP 
Initialize a PP 
Load a Segment Descriptor (S~D.) 
Read/Write the Error Log 
Build 50Do Entry for SOT 
FEP! L"P.H. 
IFDe L.P.R. 
Build a Queue List 
Build/Add a Queue 
Get Visibility to a Queue 
Build a Subsegment Table 
Request a Timed Wait 
Load Hardware Register with a-bit Code 
Add/Delete Static Storage 
Build and Display a Menu 
Build a procedure Entry 
Parser Procedure 
Initialize Procedure by Queueing to Dispatc~ 
Get the Caller's ID 
Change Processes 
Save SDR's 
Build a Message Cont:ol Table (MeT) 
Return Mes~age Entry to Console 
Console Overflow 
MOLM L.P.H. 
Storage Procedure for Executive 
Test Message and P? File Load Rou~ine 
Console Initialization 
Message Wait Procedure 
Function Key 2 Procedure 
Function Key 3 Procedure 
Function Key 4 Procedure 
Resident Utilities' 
Configuration Table Builder 
Display PP state item 
True Console Entry point 
Get Visibility to Message 
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The error codes are d vided into four categories: 
er or stopS, console procedure e rors, exe ~tive 10 

~ MOLM handler errors@ Locate the error code 
and then refer to Tables 2-1 through 2-4 for a de 

r or 

XOlS6 
XOlSA 
XOlSC 
X0161 
X0255 
X0256 
X02SA 
X0261 
X03S6 
X035A 
X0456 
X045A 
X0556 
X055A 
X06S6 
X06SA 
X075A 
X085A 
X095A 
XOA5A 
XOaSA 
XOC5A 
XODSA 
XOE5A 
XOF5A 
XI05A 
XllSA 
X125A 
X135A 
X14SA 
X155A 
X165A 
X175A 
X185A 
X195A 
X1ASA 
X185A 
XIC5A 
XI05A 
X205A 
X215A 

Exec .. 

X23SA 
X245A 
X255A 
X265A 
X275A 
X28SA 
X295A 
X2ASA 
XZB5A 
X2CSA 
X305A 
X315A 
X325A 
XJ35A 
X345A 
X355A 
X365A 
X375A 
XJ85A 
X395A 
X)A5A 
X33SA 
X3C5A 
X405A 
X41SA 
X425A 
X435A 
X44SA 
X45SA 
X46SA 
X475A 
X48SA 
X495A 
X4A5A 
X505A 
X515A 
X525A 
X535A 
x545A 
x5S5A 
:<565A 

Console 
Procedure Errors 

X013F 
X0157 
X0151 
XOlSC 
X0164 
X016S 
X023B 
X02]:' 
X0255 
X0257 
X025C 
X0264 
X0265 
X033B 
X033F 
X0355 
X0357 
X035C 
X0364 
X0365 
X043B 
X043F 
X0455 
X04SC 
X0464 
X0465 
X05JB 
X05JF 
XOS55 
XOS5C 
X0564 
X056S 
X063B 

X0665 
X073B 
X073F 
X075C 
X0764 
X0765 
X083F 
X08SC 
X0864 
X0865 
X093F 
X095C 
X0964 
)(0965 
XQA3F 
XOA5C 
)(OA65 
XOB3F 
XOB5C 
XOB65 
XOC3F 
XOC5C 
)(OC65 
XOD3F 
XOD5C 
X0065 
XOE5C 
XOE65 
XOFSC 
XOF6S 
XIOSC 
Xll5C 
X01065 

8-2 20 

e exe 'J 

s, an 
'''; rig 

t:,e 

Executive 
Loader Errors 

X023A 
X043A 
X053A 
X073A 
X093A 

IFOC/M'DLM. Errors 
("rab1e 2-4) 
X0447 (IF:JC) 
X0459 (M.'DL:1) 
XOC47 (IFDe) 
XOC59 (MOLM) 
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NOTES 

PH = Program stopped in mid-inst:uction 
ES = Error stop (address) 

Rl refers to the DCP/40/20; word 1 
refers to the DC?/lO/lOA/1S. 

Table 2-1. Permanent Execu:ive Error Stops 

Descri':)tion 

X01SA 

The executive had started building the architecture. 
The program is setting up the initiation status in 
the System Information Table (SIT) and is rearranging 
the console address in local storages 

X025A 

The program was in the process of rearranging the 
contents of the SDRs, invalidating the SCT (built by 
the bootloader), and setting up the IC3~ 

X03SA 

~he executive has begun extending the 128-byte 
b~f:er pool and cannot recognize the processor type 
code which was placed in the ICB by the mic~ocode 
bootloader. The code is in Rl or word 1. Currently 
recognizable codes are: 

... X40 

... X20 
S .... :<10 

:2 

PH 

PH 

ES 

X045A PH 

T~e program is buildi the 128-byte buffer 1. 
The following instruct ons are used for the irst 
time: 

MR = multiply registers 
ANDK = AND register with a constant 
ADR = add two sets of double registers 
SUK = subtract a constant from a register 
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Table 2-1G Permanent Executive Error Stops (c~nt) 

Descri~tion 

XOS5A 

The program is building the 4K buffer pool. The 
follo~ing instructions are used for the first time: 
ORK = OR the register with a constant 
SUDR $ S~btract one set of registers from another 

X065A 

The program was building the Procedure Segment Table 
(PST) 6 which has 256 entries and is identical to the 
System Segment Table (SST) that was built by the 
bootloader. Its lenght is X10000 bytes. There are 
no new instructions in this section of the code. 

X075A 

The program was building the executive Gated Proce­
dure List (GPt). There are no new instructions in 
this section of the code. 

xa85A 

The program was building the Test G?Lo There are no 
new instructions in this section of the codee 

X09SA 

An error occurred while obtaining visiblity for the 
queue area of local storagee The first System Seg­
ment ~u~ber (SSN) was set to a which is an invalid 
SSN. S5Ns start with 1. The SSNs for :he queue area 
are bui:t by the bootloader and placed in the SIT~ 
Either the SIT has been tampered with or the SO 
values in SDRS are incorrect. 

2-22 

PH 

PH 

PH 

ES 

XOA5A PH 

The program was building the queuesG There are no 
new ins~ructions in this section of the code. 

X08SA ES 

~he program was building the procedure tables (PT) 
for the exec~tive and the procedures. A SSN of a, 
which is invalid, was passed to the subroutine 
performing the build, indicating interference with 
the SIT. The bootloader built the SNs at the time 
of loading the file from the disk. 
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Ta:; e 2 Permanent Exec~tive Error Sto s ( 

XOCSA 

The program was searching the SIT for more SSNs to 
lace in the procedure table entry. A maximum af 

ur SSNs are allowed. There are no new instructions 
in this section of the code. 

XODSA 

The program was building the Process Control Stacks 
(peS).. In doing so, it secured more local storage 
and assigned it to the stack area. The secured area 
may have initiated the program halt (if possible, 
check the indicators), ar the SwR logic may not be 
working correctly. 

XOESA 

The program loaded the Process Control Registers 
(PCR) and the System Control Registers (SCR) and 
then validated the SCT. The process involves using 
the LPCR and LSCR instructions. A fault at this 
point i~di~a~es problems i~ t~e PCR/SCR logic or 
a microcode ti~ing error during validation of the 
seRe 

XOFSA 

The program was setting up various registers in the 
SIT in preparation for system procedure initializa­
tion (AwS7CRE).. Possible causes of the halt are 

1. T~e Call routines were not executed properly by 
the microcode .. 

2e The Call table was not set up correctly because 
data contamination occurred during the load or 
during program executionQ 

XIOSA 

An error occurred during exeuction of the Call 
instruction to the various procedures requiring 
initialization. See XOFSA. 

2-

PH 

ES 

ES 

1'H 
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ror S 0 S ( n) 

XllSA 

An error occurred during execution of the PARSER 
routine which the executive called to load the 
Common Message file from the load mediae This is 
the first time that PARSER has been called c The 
error code is in Rl and in word 1 of the error data. 

X12SA 

An error status was returned after the LOADER routine 
attempted to the file containing the console 
procedures codee 

Rl/word 1 ~ Returned status 

X13SA 

An error status was returned when the LDSDREG (load 
the SDRs) routine attempted to convert a General 
Segment Number (GSN) into a SSNG 

rtl/word 1 = Returned status 

ES 

ES 

ES 

X14SA ES 

An error occurred when the program was building a p~ 

entry for each of the procedures in the console 
program file. BLOPROC (build procedure routine) 
returned error statUSe 

rd 1 = Returned status 

XISSA 

An error occurred during the initialization of the 
Scheduler routines. The program required buffer 
space for the process independent queue banks and 
called a routine to build a subsegment buffero 

Rl/word 1 = Returned status 

ES 
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Table 2-le Permanent Executive Error St 95 (~~n ) 

X165A 

An error occurred during the initialization of the 
Scheduler routines. The program required buffer 

for the process independent queue banks and 
called a routine to build a subsegment buffere 

Rl rd 1 = Returned status 

ES 

X175A PH 

The program was completing the initialization of the 
buffer space for the queue banks, which includes 
setting all banks to zero. An error occurred in the 
memory addressing logic, or in the SDR contents, or 
in the interpretation of the SDR flagso 

X185A 

An error occurred while the program was building 
a subsegmented table for timer storageo The proce­
dure building the table returned an error status. 

Rl/word I = Returned status 

X19SA 

An error occurred while the program was initializ­
ing the timer buffer. The error was caused by the 
addressing logic, local storage control, or inter­
pretation of the SDR flagse 

ES 

PH 

XIASA ES 

An error occurred while the program wa building the 
storage subsegment table for Eo? A 

RI/word 1 a Returned status 

X19SA 

An error occurred during exe~ution of the timer call 
functions. The program sets up the information 
requir ,for E.P.A. and for the queue-to-time bank 
program. To accomplish this, it calls a procedure 
to find the procedure ID of the procedure that called 
the Timer routine. 

PH 
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Table 2-1. Permanent Executive Error Stops (cant) 

X1C5A PH 

The program was removing an entry from the dispatch 
lists. There are no new instructions in this section 
of the code" 

X1D5A 

The program was removing an entry from the dispatch 
lists (miscellaneous and tests). There are no new 
instructions in this section of the code. 

X205A 

The program was executing a system check followed by 
the establishment of visibility to the scheduler 
buffers. There are no new instructions in this 
section of the codee 

X21SA 

A search of System Queue list .1 indicated an entry 
on the queuee The entry was not found when the 
program tried to load it into the general register 
set. One of the following errors occurred: 

1. The hardware removed the entry or made it 
imperceptible" 

2e The get queue instruction is executing 
incorrectly .. 

3. The equal/negative flags are set incorrectly. 

X225A 

The result of a search of the timer banks indicated 
that an'entry was found but the corresponding 
flag was not found One of the following fau ts has 
occurred 

1 The flag bit in flag storage would not set, or 
bit 15 in the flag storage area is stuck at 1$ 

2. The test of the equality bits in the PSW is not 
wor,l< ing G 

3 The equality bits in the PSW will not set 
correctly~ 

PH 

PH 

ES 

ES 
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Table 2-1. Permanent Executive Error Stops (con~) 

Descriotion 

X23SA ES 

pe 4 buffer is full. One of the following 
errors occurred: 

1. The program has formed an endless loop. 
2. Dispatcher is not dispatching the type 4 waits. 
3. Flags are stucke 

Probable cause is a hardware error. 

X24SA 

The number of items in the wait type 4 buffer was 
added to the number of free items in the buffer. The 
total did not compare with the total number of items 
allowed in the buffer. One of the following errors 
occurred: 

1. The add registers instruction did not give 
correct result .. 

2. The com?are instruction was unable to set the 
correct status flags. 

3. The code has been altered by a hardware fault. 

X255A 

The program was transferring an entry to the priority 
banks. After completion of entry, use count was 
incremented and free count was decremented. Sum of 
modified counts did not equal maximum number of 
entries. The count, which is part of the priority 
bank registers, was modified during program exec~­
tion. Possible cause is faulty addressing log c in 
the etC or CP .. 

Rl/word 1 a sum of use count and free count 
R2/word 2 : maximum number of entries 

X265A 

The program transferred a queue bank entry to the 
dispatch queue. The total number of free entries 
were added to the total number of entries in use. 
They did not equal the total number of possi~le 
entries .. 

word 1 = total number of entries 
R2 = total number of sible entries 

ES 

ES 

ES 
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Table 2-l~ Permanent Executive Error StQ~S (co~~) 

Descci:ltion 

X275A. 

The program was cleaning up in preparation for 
returning to start to check the rest of the queues. 

X285A 

The program was transferring an entry from a storage 
bank to a forced item bank for dispatche 

X295A 

The program was establishing visibility to the 
storage banks for the timer and the queue lists. It 
had called a procedure to load the GSN into the SDRs. 

Rl/word l~ returned status 

X2A5A 

See X2SSA 

X2B5A 

See X29SA .. 

X2C5A 

The subroutine to load the SDRs called the program 
to perform the load and the program returned an error 
status .. 

Rl/word 1 ~ returned status 

X30SA 

The program is looking for a procedure to dispatchc 

X3lSA 

The dispatch flags indicated that the process­
independent banks contained an item for dispatch but 
the program could not find it. 

X32SA 

The program has found an item and is checking for 
more entries.. If there are none, it_will clear the 
entry flag. 

2=28 

PH 

ES 

ES 

ES 

ES 

?H 

?H 
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Table 2-1$ Permanent Execu:ive Error Stops (cant) 

Descri:Jtian 

X335A 

The dispatch flags indicated that there was a type 4 
item for dispatch but the type 4 wait buffer contains 
no items .. 

X345A 

After finding an entry in the timer type 4 buffer and 
moving it to the dispatch buffer, the program decre­
mented the total number used and incremented the free 
total@ The totals were added together but did not 
compare with total number of possible entries in the 
buffer .. 

Rl/word 1 = the sum of the total number in use 
and the total number free 

R2/word 2 = t~e total number of possible entries 

X35SA 

The program was moving a monitor clock entry to the 
dispatch buffer. 

X36SA 

The dispatch flags indicate the existence of a time­
out for dispatch, but the bank totals· show no entries 
in that bank. 

X37SA 

After moving the entry to the dispatch queue, the 
program decrements the number of entries in use and 
increments the number of free entriese Their sum 
does not equal the number of possible entries in 
timeout banks. 

Rl/word 1 a the sum of the total number in use 
and the total number free 

R2/word 2 : the total number of possible entries 

X38SA 

The program was transferring an executive miscel­
laneous queue entry to the dispatch queue. 

2-29 

ES 

PH 

ES 

ES 

ES 
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Table 2-1. Permanent Executive Error Sto~s (cant) 

Descriotion 

X395A 

The program was transferring a test queue to the 
dispatch queue~ 

X3ASA 

The program transferred a queue bank item to the 
dispatch queue. The sum of items in use and the 
free items did not equal the number of items 
possible in the bank. 

X3BSA 

The program was transferring an item from the ~is­
patch queue while restoring the environment6 

X3C5A 

The program was dispatching a procedure. The proce­
dures may be returned to or called. Probable cause 
of error is an irregularity in the procedure stacks e 

Most of these errors are re~orted as PNl errors. If 
interference with the stacks has occur~ed during a 
return, then the return may be to a nonexistent pro­
cedure or address. 

X40SA 

The program was dispatching searches for timeouts 
in timeout banks0 

X4lSA 

The program was dispatching searches for ti~er 

entries corresponding to the current queue SAI from 
system queue list le 

X425A 

The program was comparing entries in one of the timer 
banks. An entry was found and moved to a te~porary 

buffer. The sum of the decremented use count and 
the incremented free count does not compare with the 
number of possible entries in the bufEere 

2-30 

ES 

ES 

PH 

ES 

ES 

?H 

ES 
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Table 2-le Permanent Executive o Stops (c~~ ) 

X435A 

A process halt occurred during the search and entry 
transference from a 1 timer buffer to a tem-
porary buffer. 

X445A 

A processor halt occurred during the search of the 
type 1 timer buffers for timeouts and the 
transference of an entry to the temporary queue 
buffer. 

X455A 

The timer buffer has no more free entries~ An 
infinite loop has occurred in the software. 
Probable cause is a hardware fault which has 
eit~er pushed the software into the loop by its 
detection or caused the program to write over a 
portion of itself. 

X465A 

In establishing visibility to the timer buffer, 
t~e program called a routine to load the SDRs wit~ 

the c~ntent of a general segment number (GSN). 
T~e routine (LDSDREG) returned error status 

Rl/word 1 = returned status 

X475A 

The timer buffer control register indicated the 
ex stence of an empty buffer but the program could 
not find ite 

X485A 

The program placed an entry in the t mer ba~ks 

incremented the use count, and decremented the 
free count. Their sum does not equal the number 
of possible entries in the bank. 

31 

PH 

PH 

ES 

ES 

ES 
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Table 2-1~ Per~anent Executive Error Stops (cont) 

X495A ES 

The program called a procedure to release its 
visibility to the timer banks. T.he procedure 
returned an error status. 

Rl/word 1 = returned status 

X4ASA ?H 

The program was executing the system check. 

XSOSA 

The program was setting up the parameters for 
visibility to the E.P.A. banks. 

XS1SA 

The program was saving the SORs, the general 
registers, and the stack indicatorso 

X52SA 

The program was saving the Cmast, the Pmast, and 
the Call/Return stack entries. 

X535A 

The program was searching for free space using a 
bitmap of the EQPeA. buffer. 

XS45A 

The current EoP.A. buffers are full so the program 
requested a new subsegment table to increase the 
table size. The process building the subsegment 
table retu~ned an error status. 

X555A 

The procedure that was establiShing visibility to 
the EeP.A. storage banks returned an error status 
when it tried to load a SDR with a designated SSN. 

XS65A 

The program was restoring a procedure's 
environment prior to dispatching it. 

PH 

PH 

?H 

ES 
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Table 2-1. Per~anent Executive Error Stops (co 

Descri tion 

XOISS 

The pr 
of the 

ram attempted to save a set of SORs. One 
llowing events may have caused the error: 

Ie A reference to an area of storage outside of the 
current program failed because the SuR is 
corrupted. 

2~ The instruction to store the SOR executed 
incorrectlYe 

X0156 

The buffer pool contains no more 128-byte 
buffers. The program called the buffer pool 
manager to enlarge the buffer pool but the manager 
returned an error status. Probable cause of error 
is a hardware fault in the CPU or the CtC logic 
(or the logic which simulates their operation) G 

X0161 

Received bad status from LOSDREG routine when 
attempting to load SDR 16 with the loader 
PP SSNw" 

X01SC 

Another routine called the timer routine and it 
attempted to transfer control to the per~anent 
exec~tive codee Probable cause of error is one of 
the following 

l~ The content of the SDRs 8 - 10 (Control Mode) 
were corrupted or totally cleared out. 

2. Another program has tampered with the target 
address. 

3. Another program has tampered with the code that 
resides at target address. 

3 

PH 

ES 

ES 

PH 
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Table 2-1. Permanent Executive Error Stops (con~) 

Descri~tion 

X0255 

The program attempted to restore a set of 
addresses to the SDRs. Probable cause of error is 
one of the following: 

1. See item 1, error code X015S. 
2. The instruction to load the SDR executed 

incorrectly. 

X0256 

The program attempted to get a 4K buffer from the 
buffer pool~ See X0156e 

X0261 

Received bad status from MESSVIS procedure 
when getting visibility to the using 
SDR 290 

X0356 

See X0156 and X0256@ This is the second buffer to be 
pulled from the buffer poolo 

X0456 

See X0156 and X0256Q This is the third buffer to be 
pulled from the buffer poolo 

X0556 

See X0156 and X0256. This is the fourth buffer to be 
pulled from the buffer paolo 

X0656 

The program attempted to load t~e last buffer into 
the SDRs and then to return to t~e calling 
program. Probable cause of error is the exec~tian 
of the LSDR instruction or the execution 0: the 
return instruction. 

Erre: Tv~e 

PH 

ES 

ES 

ES 

ES 

ES 

PH 
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Descriotion 

X013a 

NOTES 

PH z Program stopped in mid-instruction 
ES = Error stop (address) 

Rl refers to the DCP/40/20; word 1 
refers to the DCP/lO/lOA/lS. 

Table 2-2. Console Procedure Errors 

The console is no longer executing and the executive 
is trying to reinitiate it. 

X023B 

The console transferred the parameters from the 
parameter buffer in the SIT to its own storage 
areas. It built an MCT for the message. Probable 
cause of halt is an error in the addressing logic or 
in the SDR logic. 

X033B 

A fatal error occurred while the progra~ was 
calculating the message address. Probable cause of 
halt is an error in the SOR logic, or the addressing 
logic, or memory managemento 

X043B 

The program was transferring a message from a 
message file to the MCT data area. Probable cause 
of halt is an error in one of the following: the 
SOR logic, the addressing logic, local storage 
~ontrol, or the byte load/store operations. 

X053B 

A message requirea ~ne translation of data before 
it was appended. The translate routine returned 
an error status. 

Rl/word 1 a returned status 

2-35 

Error Tvoe 

ES 

PH 

PH 

PH 

ES 
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Table 2-2. Console Procedure Errors (c~~t) 

XQ63B PH 

The data was appended to the message. T~e program 
generated a set of instructions for the LPH that 
were placed in the MeT. The MeT was queued to the 
LPH0 See X033B and XOS3B for possible hardware 
problems. 

X073B 

The procedure entered a 'forced mode' and placed 
the message in the link area. Possible cause of 
problem is an error in one of the following: the 
link area logic and microcode, the storage and 
storage control logic, or the call logic. 

X01SC 

The program was checking the content of the SIT ~o 
identify the processor type. This had been 
checked when in the ICB. Problems are associated 
with either the loader PP or fault which caused 
incorrect parity in the SIT storage locations. 

PH 

PH 

X02SC PH 

The program was calculating the console queue 
addresses and changing their notificatio~ 
addresses to point to the initiation routinee See 
X01SC for problems associated with this errore 

X03SC ES 

Received bad status from BSCEBT routine when 
building an SSW for a temporary pp~ 
RI/word 1 8 returned status 

X04SC ES 

The procedure that was calle~ to initiate ~~e 
console's port processor returned an error statusQ 

Rl/wor~. 1 = returned status 

X05SC 

The PP was initiated and executing but did not set 
the bit in its status word that indicates a fetch 
of the line module IO was completed. 

ES 
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Table 2-2$ Console Procedure Errors (cant) 

Descri:Jtion 

X065C 

The line module ID (LMID) is unknown to the 
program and cannot be used$ Possible causes of 
problem are: 

1. The line module is not working and cannot 
return its LMID. 

2. The line module tried to return its LMID but 
the LMID ~as lost on the L-bus. 

3. The LMID was placed in a storage location that 
could not be written. 

4. The PP addressing is not functioning properly 
and the ID was written to the wrong locationc 

X075C 

The parallel channel PP would not complete its 
initiation but did not find an error and send a P? 
state item. 

X085C 

During its initiation, the parallel channel PP 
returned a PP state item. See Rl through RS for 
status. Possible causes of problem are: 

1. Line module is not functioning correctly. 
2. The console is not powered-on, not connected, 

or functionally unable to answer the hoste 

X095C 

The serial PP did not complete its jump to the 
serial line module code, did not set the ready 
status in its status word, and did not send a PP 
state item. 

2-37 

ES 

ES 

ES 

ES 

XOASC ES 

The console serial PP posted a PP state item e See 
Rl through RS for status. 
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Table 2-2. Console Procedure Errors (c~nt) 

Descri:>tion 

X085C 

The program was establishing visibility to the 
microcode storage area of the PP. The process 
which was called to load SDR20 with the address 
returned an error status. 

Rl/word 1 = returned status 

xocsc 

Same as XOB5C. The program was establishing 
visibility to the microcode bufferQ 

XOD5C 

The console PP attempted to load a section of t~e 

line module microcode into the line module and did 
not set the completion bit. 

XOESC 

At the completion of the last line module 
microcode segment, the PP was told to fetch the 
line module stat~s. It did not notify the C? code 
by setting a status bit in its status registerG 

XOFSC 

The line module returned incorrect status after 
completing the microcode load. 

Rl/word 1 = returned status 

Xl05C 

The program instructed the line module to complete 
the initialization of the serial line mod~le by 
loading its registers with the correct values. 
The comple t ion s ta tus bit was, no t set .. 

Xl15C 

Initialization is completew The initialization 
pcocedure now sends a message header to the 
console and t~en it restores the queue procedure 
addresses to t~eir proper locations~ 

2-38 

ES 

ES 

ES 

ES, 

ES 

ES 

PH 
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Table 2-2. Console Procedyre Er=ocs (c~nt) 

Desc:i~tian 

XOl3F 

The program called the line procedure to service 
an item posted to one of its queues, but the 
procedure could not identify the intended queue. 

X023F 

The program called the line procedure handler to 
service an item posted to one of its queues, but 
the procedure could not find an item in any of its 
queues. Note that in X013F, an item was found but 
could not be identified. In this case, no items 
were found. 

X03)F 

One of the queues serviced by the LPg would not 
arm, even though there were not more items on that 
queue. 

X043F 

The program was processing an output message by 
adding the necessary headers to it. Any program 
hangs in this area of the code are probably caused 
by addressing problems. 

XOS3F 

~he correct output MeT could not be queued to the 
pp queues and could not be queued to the link area 
of the LPLH. The program has entered a series of 
infinite loops. Possible causes of the error are 
a hardware fault in either the CLC/line module 
logic or the microcode routines which emulate the 
queue instructions. 

X063F 

The link area that is used to store the console 
messages is full, indicating a problem in 
communication with the serial terminal As a 
result, the message transfer has slowed or has 
come to a complete s 

2- 9 

ES 

ES 

ES 

PH 

ES 

ES 
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Table 2-2e Console Procedure Errors (c~nt) 

Descriotion 

X073F 

The serial PP did not complete the execution of 
the first output poll to the terminal, indicating 
a problem with one of the following: the serial 
line module, the L-bus, the modem or DCMS (if 
used), or their associated cables 0 

X083F 

The PP completed the output poll and immediately 
looked Ear input. There was no answer so the poll 
was repeated. The procedure was retried until the 
search timer expired., 

l~ Check that the ~onsole ter~inal is powered-on 
and that it is attached to the line specified in 
the parameters (GR1)., 

X093F 

The console has experienced at least 30 data 
trans~ission errors since beginning operation or 
since last making this report@ 

Ie Check the line or change to a terillinal on 
another line .. 

XOA3F 

Errors in console operations have forced the 
executive to try a recovery program. If this 
error code is displayed on the console, then t~e 
recovery was successful. If the program stopped 
at the error stop address, then the recovery 
operation failed. 

:2 a 

ES 

ES 

ES 

ES 
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Table 2-2e Console Procedure Er ors (con) 

XOB3F 

The console PP was turned off during operation. 
If this error code is displ on the console, 
then recovery was successfu 0 If the program 
stopped at the error stop address, then recovery 
failed and a reboot is required. The error code 
presented in the PP state item is displayed on the 
console or the maintenance panels. Perform one of 
the folllowing actions: 

1. Change to a console on another line. 
2. Replace line components one at a time, 

beginning with the line module peA. 

XOC3F 

The PP output queue was full and could not be 
cleared and is holding up operations until the PE 
catches up. If this error code is displayed on 
the console, then recovery was successful. If the 
program stopped at the error stop address, then 
recovery failed o 

XOD3F 

The console terminal sent a disconnect status to 
the program, indicating that it was going 
offline. 

X0157 

The progra~ established visibility to the input 
MeT and checked its buffer for any expected 
input. If no input was expected, the message was 
queued to discard. Possible cause of problem is 
an error in one of the following: the SDR logic, 
the queue logic and instruction interpretation, 
the storage addressing. Also possible is . 
microcode contaminatione 

X0255 

The ogram calculated an index into the 
dest nation message and gained access to it 
through the SDRs. See X0157 for possible causes 
of error. 

2 4 

ES 

ES 

ES 
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Table 2-2~ Console Procedure Er:ocs (C~ t) 

Descriotion 

X035S 

The program could not find an SOE on the front of 
the message. possible problems are: 

l~ Line module hardware is losing the byte or 
deleting it from the message interpreting 
a control bit incorrectly. 

2. The L-bus is dropping data intermittentlYe 
3~ The storage area containing the MeT data area 

is experiencing intermittent data errors. 

X0455 

The message was transferred to the message file 
and then the program tried to queue the MCT and 
its buffers to the discard queue. After calling 
discard to clear the queue, it still would not 
accept the item. 

X0555 

The program set up a special destination address 
in the queue header to notify the procedure that 
~as waiting for console input that it had arrived. 
The address was queued to the queue list which 
then. sent the notification~ Possible hardware 
problems associated with the error are either the 
queue control or the microcode or microprogram 
memory connected with the queue control. 

X0164 

Entered the CONSOUT procedure 

X0264 

CONSOUT procedure was saving control and process 
mode SDRs and checking the screen buffer. 

X0364 

Sta e item found on console PP state item queue. 

X0464 

Building new entry, transferring call parameters, 
savi the MCl savi embedded message area 
and ecking the cal e s process ID 

Er 

ES 

ES 

PH 

PH 

PH 

PH 
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Table 2-2. Console P ocedure Er ars (con) 

Descriotion 

X0564 

Failed getting visibility to output messageo 

X0764 

Failed to queue au t MeT to CONS LPH. 

X0864 

Failed to build subsegment table for console stacks$ 

X0964 

Failed to load SDR 16 with SSN from previous 
build subsequent callo 

X0165 

Received bad status from LDSDREG routine while 
attempting to get visibility to load file stacks. 

X0265 

Nothing found in the message file stacKs. 

X0365 

Received bad status from PARSER routine after 
attempting to load a message ELT from load source. 

X0465 

Verification bit not set after finding a match 
for a message ELT in the load file stacks 

X0565 

Could not find the stack pointer using the load 
file ID to find the match 

X0665 

Either an SSN is missing or the message incex 
is too large to find an SSN to match it. 

X0765 

Received bad status from LDSDREG routine when 
removing visibility to stacKs using seR 16. 

-43 

ES 

PH 

ES 

ES 

ES 

ES 

ES 

ES 

ES 

ES 
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Table 2-2. Console Procedure Errs (con) 

X0865 

Received bad status from LDSDREG routine when 
getting visibility to message ELT using callers SCR§ 

X0965 

Received bad status from 8LDSSTAB when attempting 
to build a load file stac~o 

XOA65 

Received bad status from LDSDREG routine using the 
previously built SSN from BLDSSTABo 

XOB65 

ADSTORE routine failed to provide a 4K segment 
of memory. 

XOC65 

LDSDREG rou~ine failed to load control SDR 31 
with the SSN provided by ADSTORE~ 

XOC6S 

LDSDREG failed to load process ~ade SDR 31 with 
the SSN provided by ADSTOREe 

XOE65 

Load file ID was not found in the load file stac~s 
when asked to remove message ELT by callerG 

ES 

ES 

ES 

ES 

ES 

ES 

ES 

XOF65 ES 

The stack pointer provided by the ID match-up in the 
load file stacks was not valid. 

XOlSi 

Failed to ar~ CONINL?H queueQ 
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Table 2-2 Console Procedure Errors (cont) 

X0257 

Unsatisfactory return from MESSVIS routine. 

X03S7 

SOE not found on input message. 

XOI065 

Received bad status from ADSTERE after attempting 
to remove a message ELT and returning memory to the 
system. 

The executive ioader handles errors in two ways: 

-45 

Error Tvoe 

ES 

ES 

ES 

1. If the console is operative, the loader displays a single 
message or a combination of messages describing a specific 
error and recovery is attempted. If recovery is 
unsuccessful, then the executive is reinitialized. 

2. If the console is inoperative, then an error stop oc=~rs and 
the error code is displayed. 

The error messages are listed first and a brief descri~tion follows 
each one. Table 2-3 summarizes the executive loader error codes. 

* * * LOADE~ * * * module XX xxxxxx 
This message precedes all loader messages. A 2-digit 
hexadecimal is given and a 6-character name is displa 

PORT PROCESSOR OIO NOT RESPOND 

Indicates hardware problem. Two retrys are attempted 
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!NPUT I OUTPUT FUNCTION DID NOT COMPLET~ 

Indicates hardware problem@ Two retrys are attempted. 

INPUT / OUTPUT ERROR 

Indicates hardware problem. Two retrys are attemptede 

ATTEMPTING RECOVERY 

THE TRACK / SECTOR OR LOGICAL BLOCK IS 

Information will show on screene For a-inch diskette, a two­
digit hexadecimal number gives track identification (TT), and a 
two-digit hexadecimal number gives sector (55) identifications 
For 5-1/4 inch diskettes, the logical block (LLLL) is givene 

LOAD MODULE NAME ERROR, CHECK MEDIA, MENU SELECTION 

oirectory name on the diskette did not match the name from the 
internal directoryc 

CANNOT ACQUIRE STORAGEQ RETURNING TO CALLER 

May be a normal occurrence under certain conditions, such as 
internal diskette copy utilityo 

CANNOT RELEASE SSN 

Information shows on screen o XXXX - Executive f~nc~ion which 
returns storage to th~ unused pool failed. Usually indicates 
storage corruption in the executive program s?aceo 

LOAD RECORD SEQUENCE ERROR~ CH£CK MEDIA 

Sof~ware detected error$ Load reco~ds were out of sequence for 
t~e module being loadedG Usually indicates ~edia or load device 
problem. May also be storage or hardware architectural 9roblem$ 
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LOAD FILE I.D. IS INCORRECT. CHECK MEDIA 

Software detected error. File identifier code read from diske~t~ 
did not match the internal directory for this load module. 
Usually indicates media or load device problem. May a:so be 
storage or hardware architectural problem. 

LOAD RECORD LRC ERROR, CHECK MEDIA 

Software detected error. The longitudal redundancy check 
character for the load record did not match the one calculated. 
Usually indicates media or load device problem. May also be 
storage or hardware architectural probleme 

ILLOGICAL PARAMETERS FROM CALLING PROCEDURE 

Infor~ation displays on screen. Parameters passed from the call­
ing program module do not make sense. Indicates storage or 
storage addressing problems in the area addressed by control 
mode SDRS. 

EXPECTED 

Screen dis?lays 16- or 32-bit data in hexadecimal. Supplemental 
to other messages. 

RECEIVED 

Screen displays 16 or 32 bit data in hexadecimale Supplemental 
to other messages. 

LOAD REC8RD FORMAT ERROR / CHECK MSJIA 

Softwa:e detected error. The record type was invalid or no end 
of record sentinal was founde Usually indicates media or load 
device problem. May also be storage or har~ware architec­
tural problem. 

THE LOAD FILE ID / RECORD NUMBER IS LLRR 

Screen shows information. Two-digit load file id and two-digit 
record number (hex) of the record currently being processed. 
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THE LOADER P? FLAG WORD IS XXXX 

Screen shows inEor~ation. Hexadecimal display of la-bit ?? flag 
worda Shows state of PPo 

UNRECOVERABLE ERROR - RESTARTING EXECUTIVE 

Self-explanatory. 

Press TRANSMIT to continue 

Self-explanatoryo 

S TAru S (16 bit s ) is: 

Self-explanatory. Screen shows inEor~ationo 

S T A 'I'D S (3 2 bit s ) i s ~ 

Self-explanatoryo Screen shows informationo 

Th e Err orc:'J d e (i:1 hex ad e c i mal) is: 

SelE-explanatory~ Screen shows informationQ 

ERRaReQe~O E~rRIES WERE FOUND IN THE DISK DrREC~ORY 

The module to be loaded, as requested by t~e calling pcog:am, 
could not be found in the internal dicectoc¥e I~dicates storage 
cocri..lption. 

PLEASE CHANGE THE DISKETTE IN THE !NT:SRNAL DRIVE 

Self-explanatoryo 

TO OIS!<ETTE t 

Self-explanatorJc Screen shows information. 

ERROR: P.Po STATE ITEM OCCORRED 

State item display will follow e 
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The error codes for the executive loader and the IF ~D a j'er 
portions of the macrodi nastic ?rogram contain ,four dig ~s 
Interpret the codes as allows: 

• The first two digits identify the error and are ontained in 
the r rt of RO in the 40/20 and in the first EJ 
disp ay 0 the lO/lOA/IS. 

• The second two digits identify the procedure number (PN+30) i~ 
which the error occurred and are contained in the lower part 
of RO and in the second EO display. 

Error Code 

X013A 

X023A 

X043A 

X053A 

X073A 

X093A 

Table 2-3e Exec~tive Loader Error Codes 

Descriotion 

NOTE 

Executive software timing problems 
can cause error XOl3A; however that 
error and error X023A are usually 
caused by a hardware failure: either 
a bit flips in storage or SDR logic 
problems occur. 

Could not release storage segment to memory 
manager. 

Could not get visibility to load table or :oader ?? 
Indicates system information table in SDR5 has been 
corrupted. 

Requested load module could not be found in t"e load 
table. 

Illogical or invalid parameters were received 
caller. 

Parameter passing area in system information has 
been corrupted, possibly due to a forced call. 

Could not acquire working storage from memory 
manager 

om 

Could not load an SDR. Invalid SSN received f om 
memory manager. 
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Error Code 

X0447 

X0459 

XOC41 

XOC59 

Table 2-4$ IFDC/ML~M Handl r,o Codes 

Descri:J~ion 

NOTE 

EO / R a LOWE R 3 4 7 (X X ) for 8 .... inc h 
diskette handler 

EO/RO LOWER: 59 (XX) FOR MDLM loader 

Directory entry not found on a-inch diskette. 
Media may be defective. 

Directory entry not found on 5 1/4-inch disketteG 
Media may be defective. 

PP would not start for 8-inc~ diskette. 

PP would not start for 5 1/4-inch diskette. 
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The Operator Panel of the 10/10 

The operator panel of the DCP/10/l 15 contains the controls to 
operate the macrodiagnostics and a two-digit display indicator t~at 
shows the status of the program load and the error conditions. T~e 
controls and indicators are explained in Figure 2-6. 

OIS~\..AY MCWR ~"OG 
. ERR 1...0.11.0 

SYSTEM RESET 

RE~OTE/LOCAL 

LOAD (0-4) 

P?OG LOAD 

HDWR ERR 

D:SPLAY 

F ure 

g 

Applies or removes primary power for all components 
wit~in the cabinet and initiates microprogram load 
when power is switched on. 

Reinitializes entire system processor and storage. 
Processor is returned to zero state, storage is 
cleared, and microcode and macrocode load is 
initiated. 

Selects either operator panel or a remote device as 
controller for system reset, program load, or load 
path selection .. 

Selects load device for Telcon system software 
and macrodiagnostic software. 

Initiates program load :rom local mass sto:ageo 

Indicates hardware Eailureg 

Indicates diagnostic code for microcode or 
macrocode erroro 

rator Panel of 
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6 The Maintenance Panels of the 40 and the DC 20 

The C? maintenance panel of the DCP/40 and the CtC maintenance panel 
o the DC?/20 contain the controls and indicators to operate the 
microprograms and the macroprogcams and to troubleshoot error 
conditions. To effectively utilize the macrodiagnostics, you must be 
familiar with the operation of the panels. The functions of the 
switch settings are summarized in the following figures: 

Figure 2-1. 
Figure 2..,.,8. 
Figure 2-9 .. 

CP Maintenance Panel Controls and Indicators 
DCP/40 System Control Panel 
CtC Maintenance Panel Controls and Indicators 

descriptions of the DCP/40 processor panel are contained in 
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Figure 2 7 CP Maintenance Panel Controls and Indicators 
(Sheet 1 of 7) 

~I 



OR2 04 

D!SABLE 

esc 

agnas c Prog am Loac 
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This switch controls the microinterru?ts to 
increase or decrease the real-ti~e and ~onitor 
clocKs@ In the up position, switch inhibits 
the microlevel interrupts which increment the 
clocks. In the down position, this swi~ch is 
inactive. 

ERR C~RL This switch cont=ols error reporting. !n the 
up position, it disables hardware errors, 
microinterrupts, and error reporting to the 
software@ Note that this switch does not 
disable error-detecting circuitry on buses and 
regulators of the processor. In the down 
position, this switch allows error reporting. 

RUN This switch is used only for troubleshooting 
microcodeo In the up position, this Switch 
prevents the STAaT/STEP switch from initiating 
a macrostart signal to allow microstepping 
without macrostart. In the down position, this 
switch is inactive. 

INSTRUME~TATION This switch is not used. 

PROC RESET This momentary pushbutton switch initiates 
processor reset. Note that this switch does not 
initiate program reload or system reset. 

JU~P This two-position togg:e switch is monitored by the 
macroprogram to control a program jump. In the up 
position, this switch is interrogated by the 
macroprogram to cause a prosram Jum~. 

STOP 1 and 2 These two-position toggle swit~hes are interrogated 
by the macroprogram to control a program hal:. I 
the up position, either switch can cause a p=ogram 
halt 

DISPLA1 CONTROL These two-pasi:ion toggle switches selec: t~e 
display mode of the GE~E~A~ DISPLAY indicators and 
switches In the up posi:ion, the swi:ches are se 
to a's 

F ure 2 7$ CP Maintenance Panel Controls and Indicators 
(Sheet 2 of 7) 
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I LAY CON':'ROL 

DISPLAY SELECT 

Ccdes used and t~eir corres?ondi~g f~~c_ions a:e: 

00 

01 

10 

11 

DISPL REG 

UPA 
ERR/DEST 

UINST 

SA/SX 

Displays the contents of the 
R1/R2 reg is ter .. 

Displays the contents of the 
microprogram address error 
register and the des:ination 
bus. 

Displays the microinstruction 
being executed. 

Displays the contents of the SA 
and SX buses0 

These eight 2-position toggle switches enter a 
binary code into the processor. In the u? 
position, the switches are set to 1. In the down 
position, the switches are set to O. The 
microprogram interprets these codes to select the 
function of the the GENERAL DrS?LAY indicators. 
The microprogram must be loaded and in control to 
perform these f~nctions. Codes used and their 
corresponding displays are 

Code 

0000 xxxx 

0011 YYYY 

In the upper hal.f of the G:::~~:::RAL 
DISPLAY register displays the address 
of the last maceo nstr~c~ion 
executed. In the lower ~a_: displa 5 

the address of the c~:re~t 
macroinstruction 

Inspects and cha~ges general registe= 
Yo addressed by DISPLAf SE~2:T 
sW tches 4 through 7 Program Sta 
Word (PSW) bit 17 selects which se 
of 16 general registers ma be 
selected (in ~rocessor can 01 
register 0) 

F ure 2-7. C? Ma n enance Panel Controls and Indicators 
(Sheet 3 of 7) 
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DISPLAY SELECT 
( con t) 

0100 XXXX 

0101 XXXX 

0110 XXXX 

0111 YYYY 

1000 XXXD 

1001 XXXD 

1010 XXXD 

Displays in bi:s 8 t~roush 31 t~e 
macrobreakpoint address (24-bit 
absolute byte address) , .. hic~ can be 
changed as required. 

Displays in bits 0 through 3, t~e 
supplementary error stat~s f~: memo:: 
lockout errors. Displays in bits 4 
through 7, the hard~are ID as 
established by strappinge Bits 0 
through 7 cannot be changed. 

Displays the address of the last 
instruction executed in bits a 
through 15 of the display register 
and the instruction itself in bits 16 
through 310 This display cannot be 
changed .. 

Displays the segment desc=i~t~r 
register addresses in bits 24 through 
31 of the .. orking address register. 

Displays processor control register 
YYYY .. 

Sets, inspects, and changes the 
working address register that 
supplies the address requi:ed by 
several functions selected bj t~e 

DISPLAY SELECT swit=hese 

Inspects and changes mi=ro~e~ory at 
location specified in bits 15 through 
31 of the working address register 

Inspects and changes the em~lation 
control word addressed bv bi~s 24 
through 31 of the ~orki~g address 
register. 

Figure 2-7* CP Maintenance Panel Controls a~d I~dicators 
(Sheet 4 of 7) 
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OrS?LA'f SELECT 
(cant) 

Dis-olav 

1011 XXXD 

1101 XXXX 

1110 XXXD 

1111 'l'lYY 

Inspects and c~anges :~e cons:a~t 

stack address entry addressed by bits 
24 through 31 of working add:ess 
register .. 

Inspects and changes local storage at 
the absolute byte address contained 
in bits 8 through 31 of the working 
address registe:. Addressing any 
byte within a word selects and 
displays the entire wordG 

Inspects and changes local storage at 
the virtual address contained in bits 
16 through 31 of the working address 
registere Only the lower 16 bits 0: 
the dis?lay register may be changed. 

Displays system control register 
'l'l'lYe SCR lS may not be changecc 

NOTE 

X : Disregard switch setting 
D ~ Activation control. If J = 1, pressing 

the ACT switch decrements the working address 
registero If D : 0, gressi~g t~e AC~ swit=~ 
increments the worki~g address =egis~erQ 

3RK?T READ In the up-position, this switch stO?S t~e pr~cesso= 
when a read operation is at~empted at a~ add:~ss 
specified by the macrobreak?oint cegistero 

3RK?! WRrTE In the up position, this swit=h Sto9s the processor 
when a write operation is attempted It an address 
specified by the macrobreak~oint reglste:$ 

Figure 2-7e CP Maintenance Pa~el Controls and r~dicators 
(Sheet 5 of 7) 
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In the STEP position, this s~ co~d ~ a s t e 
processor to microstop after the exeCJ: o~ o~ each 
m croinstruction. ~he processor executes the ~ex: 
microinstruction only whe~ the S STEP s~itch is 
pressed. In the RUN position, the switch 
conditions the processor to execute the 
microinstruction continuously_ 

In the STEP position, the switch conditions the 
processor to macrostop after the execution of each 
macroinstruction. T~e processor executes the nex: 
macroinstruction only when the START/STEP swit=h is 
pressed. In the RUN postion, the switch conditions 
the processor to execute macroinstructions 
continuouslYe 

This pushbutton switch starts the processor when it 
is halted and steps the processor one micro­
instruction or macroinstruction at a time i: either 
the MICRO STEP/RUN or the MACRO STEP/RUN switch is 
set to step. 

This switch causes the processor to stop executing 
the macroprogram at the end of the current macro­
instruction and to execute the microinstruction 
utility routines that service the general display 
registers 

This indicator (microprogram stop) lights when the 
processor is not exec~ting microinstruc~ions. 

This indicator lights when the processor is in 
macrorun state 

?GM FAULT This indicator (program fault) is lit by the 
microcode when an unrecoverable software error is 
detected. Note that during initializa~ion 0: the 
system and during manual operation, this indicator 
may be lit when there is no erroro Also, this 
indicator may flicker as recoverable errors are 
processed. 

Figure 2-7. CP Maintenance Panel Controls and Indicators 
(Sheet 6 of 7) 
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ERROR DISPLAY 

~ICrtO PA DISPLAY 

MICRO EREAK?OI~IT 

This momentary pushbutton switc~ c~ea:s t~e GESE~A: 
D!S?LAY only when an i~spect and cha~~e o~e=a~ian 
is performedo 

The indicators light to indicate a hardware­
detected error condition. Errors corresponding to 
individual indicators are: 

ALU 1 A.LU comparison failure 1 
~ l' f'i' ., l'l. f r'f comparison (: ... , " ... ,.. ., 
n.wy <fa t"II.I,,!y "~~"''''l.~ "-
SA UPR Parity ecror on upper byte of SA bus 
SA t/e"JR parity error on lo'...;er byte of SA bus 
SiC UPR parity error an upper byte of SX bus 
SX LWR parity error an lower byte of SX bus 
R REG 1 Parity error on Rl 
R REG 2 Parity error on R2 
U PA UPR Parity error: on upper byte of 

in iCt'O~H'Og r am counter 
U FA LWR Parity eccor on lower byte 0: 

microprogram counter 
U<&>I~ST Parity error on microinstruction 
EC~r'l Parity error on emulation control 

wot'd 
RESUME Reference to nonexisting or non-

t'esponding local storage 
ERR ACK Uncocrectable storage error 
MEYi LOCKOUT S:orage ?rotection viola:ian 

Address of the next microinstruction to be 
executedo Lighted indicators represent a value at 
1 for carrespondl~g bit. 

These two-position toggle switches allow the 
operator to specify a microprogram break?ointG The 
up position selects 1 for the correspo~ding bit. 
The down position selects a for the same bit. 

ENABLE This two-position toggle switch controls the 
microprogram breakpoint functione In t~e up 
position, the switch enables the break?oint 
action. In the down position, the breakpoint 
function is disabled. 

Figur~ 2-7e C? Mairitenance ?3nel Controls and :~dic3tors 
(Sheet 7 of 7) 
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The C~ main~e ance panel of t e DC?! a contai 
int ra ed diskette, the system control panel, 
pane 0 

Rev 

ree 
t:'1e 

a eas t ,e 

The int rated diskette has no controls, but a busy light is located 
in the oar. When a system reset command is initiated, the li;~t is 
on during the loading of the microcode and macrocode programs. 

The sy~~em control panel controls the automatic operation of the 
DCP/40 systeme It also contains the PANEL ENABLE switch. 

I i 

NOTE 

Set PANEL ENABLE in down position before 
locking the cabinet when maintenance is 
completed G 

PANEL ENA3LE This two-position gle switch selects the manual 
or automatic mode and enables or d sa~ es the 
controls of the processor and C:C panels. In the 
up position, the switch places t::e DC?/~J in manua:' 
mode and enables the maintenance pane's. In the 
down position, the switch places the DCP/4J in 
automatic mode and disables the main enance 
panelso In this position, the switch also enables 
the RESTART switch on the operator pane . 

Figure 2-8. 40 Sy tem Control Panel (Sheet 1 of 2) 
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RECOVERY Th 5 two-position togg e s~i~ch co tra s re ests 
for software program reco e y opera the 
up (recovery) si is s~i~ch ~ 
request for so tware am recove 
Howeqer p if program occurs as a par a: power-
up or stem reset operations, this recovery 
request is not initiated. In the down position, no 
recoqery requests are initiated. 

RESTART This switch determines the action taken by the 
microprogram for certain software; hardware, and 
microprogram errors. In the up (restart position) 
this switch causes the microprogram ta initiate 
automatic recovery from certain non-recoverable 
software, hardware, and micro~rogram errors. Note 
that the PANEL E~ASLE switch must be down 
(disabled) to allow the RESTART switch to 
function. In the dawn position, this switch causes 
the system to sta? when an error occurs~ 

Figure 2-8e DCP/40 System Control Panel (Sheet 2 Of 2) 

In the DC?/40, the etC maintenance panel controls the eLC por~ion of 
the system and can be shared by one to four c~c uni~s~ The panel 
provides the basic controls to operate the etC ~hich was se~ected by 
the eLC select switches. A thorough working knowledge of the panel is 
not required to operate the macrodiagnostics: however, the custo~er 
engineer should be aware of the error indicators and their Eunc~ions~ 

:er to DR2547, for a detailed explanation of these indicators and 
the hardware errors associated with theme 

In the DC?/20, the etC maintenance panel controls all of t e 
operations of the systemm The figure that follows denti:ies the 
Eunct ans of the switch settings for both the DC 20 and t~e DC?/40. 
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CLC SELECT 
(DC?/40 only) 

etc STATUS 
(OCP/40) 

RUN 

ERR 

STOP 

CtC STAT::'S 
(DC?/ 20) 

RU!'i 

U STOP 

DISPLAY S2:L:a:CT 
1 and 2 

DISPLAY SELECT 
ACT 

Figure 2-ge 

Select CLCs Q through 3~ Most of the s~i~=~es and 
indicators are ac~ive only for the one C:: tha: s 
selected by these s~itchese The U? ?osi:ion se~5 
the switches 1; the down position sets t~em to a: 

Code etC Selected 

00 0 
01 1 
02 2 
03 3 

The 12 status indicators are divided into sets of 
three, one set for each etC unit a through 3. 
These indicators operate at all times and are not 
dependent on the PANEL ENABLE switch oc the CLC 
SELECT switches'. 

When lit, indicates that the etC macroprogram is in 
the run mode. 

When lit, indicates that the etC has one or more 
hardware errors .. 

When lit, indicates that the etC microprogram is 
stopped" 

The two status indicators operate at all times and 
are not dependent on the PANEL ENA8LE switch~ 

When lit, indicates that the etC macroprogram is i~ 
the run mode .. 

When lit, indicates that the microinstruction 
sequencing in the etC stopped. A microstop 
condition is caused by a microbreak?oint stop, a 
microstop from the maintenance panel, or a stop 
after execution of a stop mic:oinstr~ctiono 

Enter a code ~hic~ identifies the display on the 
REGISTER DISPLAY indicators. 

Steps the selected microprogram to the next address 
for display on the REGISTER DISPLAY indicators~ 

eLC Maintenance Panel Controls and Indicators 
(Sheet 2 of 6) 
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MICRO RUN 

STOP 

START/STE? 

CLC RESET 

DIS? LA Y C T RL 
1 and 2 

Controls the macro-operat ng mode o~ e ~ 

the STEP position, the swit~h stops t e ~~: a~j 
executes a single macroinstruction each time t. e 
START switch is pressed. I~ the RUN position, t~e 
switch allows the CtC unit to run continuous·j. 

Controls the micro-operating mode of the selecte~ 
CtC. In STEP position, this switch stops the CtC 
and executes a single microinstruction each time 
the START switch is pressed. In the RUN position, 
this switch allows the CtC unit to run 
continuously. 

Causes the eLC to enter the macros top mode 

Microsteps the. CLC when the MICRO STEP/RUN switch 
is set to STEP. It starts the CtC for the duration 
of one macroinstruction when the MACRO STEP/RUN 
switch is set to STEP. It also starts the macro­
run mode when the MACRO STEP/RUN switch is set to 
RUN .. 

Master clears the CLeo When this swit~h is 
pressed, the microprogram address is set to o. 

Select the data to be dis~layed for the CLC by the 
REGISTER DISPLAY indicatQrse The codes and t~e 
displays are: 

Code 

11 

10 

01 
00 

Label 

SOURCE/DEST 

UINST 

U PA 
CIS? REG 

Dis:llav 
t ¢ 

C~ntents of source and 
destination'buses 
Microinstruction currently 
exec~ting 

Microprogram address 
Contents of CtC dlS?la 
reg is EH' 

Figure 2-9. CtC Maintenance Panel Controls and !ndicators 
(Sheet 3 of 6) 
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A3LE~ 

as 

ERR CTRL 

RUN 

ERROR DISPLAY 

L aus 

MI/M INST 

RS STACK EVEN 

RS STACK aCD 

RESUME 

ERR ACK 

MICRO 
8REAKPOINT 

Figure -9 

Controls the clock signal n the C:C uni ~ • ~ e 
(d sabled) posit n, it disables t~e clock 

s gnalv In the do~n pasi:ion p t~e s~i~=h is 
inactive. 

Controls the reaction of the CLC to hardware 
errors. In the up (disabled) position, it prevents 
hardware errors from interrupting the mic:o­
program~ Ho~everf these errors a~e still sho~n an 
the error indicators. In the do~n position, it is 
inactive. 

Places the eLC unit in macrostop mode and holds it 
stopped, independent of the START switch. In the 
up (disabled) position, it stC?S the eLC unit and 
prevents the START/STEP switch from initiat ng a 
start signal. (If the CtC unit is in mac:orun ~ode 
when this switch is set to the disabled oosition, 
the START and STOP switches must be pressed to 
place the eLC in macrosta~ modee) In the down 
pOSition, it is inactiveG 

Lights when hardware errors occur in the CLC0 
Errors corres?onding to the individual indicators 
are: 

Parity error on the L bus 

Parity error on microinstruction 

Pari error an register stack (even byte) 

Parity error on regsiter stack (odd byte) 

Storage resume error 

Storage error acknowl ement 

Sets a microprogram address Eor brea point 
operations. T~e address is s cified Eor all CL:$ 
on the DCP/40, but is used on y by the selected c:~ 
unit. The address is used only if break?oint 
enable is set. The up posi ion selects a 1 
valueo The down position selects a 0 valueo 

CLC Maintenance Panel Controls and I~d cators 
(Sheet 4 of 6) 



DR2604 Mac:odiagnostic Program Load Rev. HC3-2 2-65 

MICRO 
BREAK?OI~T 

E~AELE 

REGISTER 
DISPLAY 

REGISTER 
switch 

STOP 1 and 2 

J~M? 

RECJVERY 

RESTART 

Controls the microprogram ~re~k?o nt :~~~~ion. In 
the up position, it enables the break?oi~~ 
operation. In the down posi~ion, the func~ion is 
disablede 

Provides display and input for the CLC unit. The 
displayed data is selected by the DISPLAY C~~RL 
switches. pressing a given switch causes the 
corresponding indicator to light, but it will not 
stay lit after the switch is released unless the 
CtC display register content is modi!ied by the C:C 
microprogram. 

Clears the REGISTER DISPLAY for the CtC. The 
actual clearing of the CLC register is done by the 
microprogram, so the eLC must be operating when 
this switch is used. 

NOTE 

The following switches foe the DC?/20 
correspond to switches on the System Control 
Panel and the C? Maintenance Panel of the 
DCP/40. 

In the up (active) position, either switch causes 
a program halt when interrogated by the 
macroprogram. 

In the up (active) position, causes a prog=a~ 
branch to jump when the switch is interrogated by 
the macroprogram. 

When set to on (u~) position, ca~ses a macr~?rogram 
dump whenever an auto restart or ?rogra~ load 
sequence is initiatedQ 

When set to on (up) position, initiates an auto 
restart (initial macroload procedure). When set to 
off (down) pOSition and PANEL ENABLE/DISABLE is in 
ENABLE position, causes the C~C to macrostop. When 
PANEL ENABLE/DISAELE is in DISABLE position, a 
restart is initiated, regardless of position of 
RESTART switche 

Figure ~-9. CLC Maintenance Panel Cont:ols and Indicators 
(Sheet 5 of 6) 
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PANEL E~AB 

DISA3~E 

When set to E~ABLE post on, ~ables e ::s 
on the maintenance pane and disab s L~AJ 

LOCAL 
20 only) 

swit=hes on the operator panel. ~hen set to 
DISABLE position, inhi=::s all controls on the 
maintenance panel excep: RESTART and enables LOAD 
switches on operator panel. 

When set to up position, inhibits both system 
reset and program load functions originating in 
other cabinets in the system~ 

Figure 2-9m CLC Maintenance Panel Controls and Indicators 
(Sheet 6 of 6) 
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3. LOCAL STORAGE DIAGNOSTIC TEST 

3.1. Introduction 

The local storage diagnostic test verifies the error correction code 
(ECC) logic and checks all of the local storage locations except t~e 
area ~here the diagnostic test resides~ 

3.2. Test Procedure 

When the local storage test is selected, the console displays a series 
of requests for con!iguration and execution parameters. 

CPA Ffu~ILY DIAGNOSTIC ROUTINES. RELEASE - RS.l 
LOCAL STORAGE (Memory) TEST 

2S6K 

***··~ARNING····* 

~~E USE OF 7~E KEYBOARD KEYS TO INTERRUPT THIS PROGRAM OR 7~E USE 
OF THE 4 O?7ION AFTER AN ERROR MAY RESULT IN SOME PROGRAM INDUCED 
PARITY ERRORS REMAINING IN MEMORY. IF SO, IT WILL BE NECESSARY TO 
USE THE SYS7E~ RESET SWITCH TO CLEAR THE SYSTEM AND REBOOT T~E EXEC 
Press Trans~l~ to Continue. 

When the transmit key is pressed, the test selections scroll onto the 
screen six lines at a time, followed by the prompt: 

PRESS TRANSMIT KEY TO DISPkAY OTHER SELECTIONS, OR 
SELECT A TEST NUMBER FROM THE MENU 
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T!1e complete tes~ list for the DC?/20-DC?/40 ois~ 

TEST NG~aERS ARE AS FOLLOWS~ 
10 - VERIFY ADDRESS 
2. - TRANSPARENT READ 
3 to.. ECC LOGIC 
4. - STATUS LOG ITE 
5 .. - WRITE ARRAY STATUS FLAGS 
6. - TWO-SIT ERROR SY~DROME 
7@ - PORT NUMBER AND ERROR REGISTER 
9. - FL~L WORD WRITE-ZEROS 
9~ - FULL WORD WRITE-ONES 

10e - FULL WORD SLIDING ONES 
11. - FULL WORD SLIDING ZEROS 
12e - SINGLE BYTE WRITE ZEROS 
13e - SINGLE BYTE WRITE ONES 
14e - TWO BYTE WRITE ZEROS 
150 - TWO BYTE WRITE ONES 
16~ - THREE BYTE WRITE ZEROS 
17. - THREE BYTE WRITE ONES 
18. - WRITE ~EMORY 8Y BYTES WITH ONES 
19. - WRITE MEMORY 8Y BYTES WITH ZEROS 
2a~ - FULL WORD WRITE TEST 
21m - MARCH PATTERN TEST 
22. - SLIDING DIAGONAL TEST 

The complete test list for the DC?/10/lOA/1S is: 

TEST NUMBERS ARE AS FOLLOWS: 
1 - Veri:y Address 
2 - Trans?arent Read 
3 "'" ECC Logic 
4 - T~o-bit Erroc Syndrome 
5 - ~a=ch Pattern Test 
6 - S:iding Diagonal Test 

NOTE 

Test 1, VERIFY ADDRESS must be executed 
first .. 

1G Kee? pressing TRANSMIT key, necessary, to dis'a 1 a 

2., 

the tests, or enter the test numbe Q T~e ~ext ~ om t 
fo110,",s 

ENTER ~~,- P'f'i .. .;::..;;, .. ~UMBER OR a ( ALL) a ( TR: ~1G F T:::S 
( 1 

To select a string of tests en er the se ect on number 
separated by commas 1,2 10 11 etc The string mus inc1 
est 1 

e 
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Test 

1 
2 
3 

4 
5 
6 
7 
8 

9 

10 
II 
12 
13 

14 
IS 
16 
17 

18 
19 
20 
21 
22 

DO Y 
( J 

WISH RU~ T:!E LONG TEST? (O=NO 1= _ I 0:::: . :'=0) 

30 Select the length of the test. The sho:t test c~ecks t~e 
first sto:age location in each array to verify instruct:ons 
and data paths. The long test performs each test on every 
memory location and requires an extended time for o?eration 
(See Figure 3-1) .. 

-* 16 sec. 16 sec .. 20 sec. 20 
12 sec. 12 sec .. 48 sec. 48 sec .. 48 sec. 48 
12 sec .. 1 h r ., , 48 sec~ 6 h r .. i 48 sec. 2 

50 min. 20 min. 

20 sec. 20 sec. 1 mi:i., 1 min. , 1025 min. 1.25 
48 sec. 40 sec. 

1 min .. , 1 min .. , 6 min .. 6 min. 5&25 min. 5.25 
20 sec. 20 sec. 

12 min. 12 min. 48 min. 1 ,.. _:J 

12 min. 12 mi:'l. 48 min. 15 
5 min .. 5 min.~ 20 min. 7 
2 min., , 2 min.+ 9 min. 3 

10 sec. 
4 min. 4 min. 16 min. 5 
3 min.+ 3 min .. + 13 min. 4 
3 min. 3 min.+ 13 min. 4 
3 min .. 3 min .. + 13 min IJ 

40 

Figure 3-1. Test Execution ~imes Per Ean of Memory 
(Sheet 1 of" 2) 

sec. 
sec. 
h:: .. 

min. 

min. 

min. 
min. 
min .. 
min .. 

min. 
min. 
min. 
min. 
sec. 
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Test 

1 
:2 

3 

4 
5 

6 

50 sec. 100 sec. 39 sec .. 150 sec. 
2 min" I 5 min .. 1 mineD 7 min. , 
30 sec .. 15 sec .. 30 sec. 
1 min. 3 min .. 4 min. 
30 sec .. 30 sec. 
7 sec .. 14 sec .. -1 sec. 21 sec. 
1 min., 3 min", 1 min., 5 min. I 

50 sec .. 40 sec .. 23 sec. 30 sec. 
2 hrs., , 4 hrs., 1 hr .. , 6 h r s . , 
12 min .. 24 min .. 5 min .. 36 min. 

Figure 3-1. Te5t Execution Times Per Bank af Memory 
(Sheet 2 of 2) 

>E~TER THE NUMBER OF CYCLES FOR ~HICH EACH TEST IS TO BE 
EXECUTED 
> (O-FFFF, OR I (:: INFINITE) gO:: 1) 
) [ ] 

4$ Select the number of times the tests will execute. 

As the diagnostic test executes, the screen displays test infor~atian. 
A sample display follows 

CPA FAMILY DIAGNOSTIC ROUTINES. RE:EAS2 - RS.l 
LOCAL STORAGE (Memory) TEST 

CURRENT BYTE ADDRESS RANGE FOR TESTS START::OOOOOOOO E~D::OJOOCOOO 

(line 3) 
NOW EXECUTING TEST 0003 

256K 1 a MEG 

TEST NUM8E COMPLE-SO 0001 
TEST NUMBER C8M?LETE~ 0002 

CYC:ES :: 000_ 
(line 4) 

(line 5) 

T~e information on 1 ne 3 is u ated as the test progresses t~rouqh 
local storagee The cycle count is updated at the letion at eac 
test. Line 5 prov des configuration data for the DC 10 or he 

lOAG 
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The console d splays the follow ng message at the corr. : 
test cycles or when an error occurs: 

>NEXT OPERATIO~? 
> 1 (CJNTI!'lUE) I 2 (REPEAT), 3 (START) f 4 (EXIT) 
> (] 

where: 

1 = At test completion, returns to test selection. 
= After an error, continues where the error occ~rred. 

2 = Repeats the current test. 
3 = Returns to start of diagnostic testo 
4 = Exits diagnostic and returns to system executive e 

303e Error Reporting 

s 

The console dis?lays all of the errorS0 If an error occurs during 
test parameterization, you are informed of the error but there is no 
error code. If an error occurs during execution of a test, the 
console displays an er.ror message and/or an error code. The format of 
the error code is: 

***FATAL ERROR··* 
*ERROR CODE = XXXX 
RO-R7 = XXXX XXXX XXXX XXXX xxx X XXXX XXXX XXXX 
R8-R15= XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

CAUTION 

When an error occurs, select optiorr 1 
(CONTINUE).. If any other option is 
selected, program stops and SYS~E~ RESET 
must be pressed to clear the system and 
reboot the executive. 

The prompt, TELL ME WHAT TO DO, follows the display of the content of 
the registers .. 

The following list summarizes the error messages and codes Perform 
the action recommended in the list or refer to ndix A for the 
trouble isolation procedure associa~ed with the error 
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INVALID INPUT TRY AGAIN 
ILLEGAL DIGIT - RETRY 
aUT OF RANGE - RETRY 

\ solicited input cannot be translated pr 
~xample, there is an alpha character in a 
input. 

TSERE IS NO ANSWER FROM THAT ARRAY 

erly: for 
ecimal 

2 

The array peA is not present or cannot respond because 
a memory resume was received. CheCK memory configura­
tion or go to isolation procedure. 

YOU MAY NOT TEST THE STORAGE AREA IN WHICH THE 
DIAGNOSTIC RESIDES~ 

The diagnostic macrocode resides in the selected 
storage area. Select another array. 

COULD NOT FINO ANY ARRAY CARDS IN LOCAL STORAGE 

The array peA is not present or cannot responds Check 
me~ory configuration or go to isolation procedure. 

RECEIVED AN UNEXPECTED MEMORY RESUME 

A memory resume oc~urred that was not part of the 
diagnostic designe 

*I~CORRECT STATUS RECEVIED ON FORCED CALL p~o 

*STATUS 2 XXXX 
*ERROR CODE a XXXX 

The system executive received an unexpected stat~s& 
Refer to Appendix a for status descrip ione 

~THE FORCED CALL PNO WAS NOT GENERAT~D 8Y T~E CURRE~T 
R!W INSTRUCTION 
*!NSTRUCTION GENERATING HARDWARE FORCED CALL 2 XXXX 
*ERROR CODE 2 XXX X 

A forced call occurred during execution of t~e diag-
nostic but not during a read/wri e inst uct on Ref ~ 
to ndix B for status description 

3 6 

00003 

00003 

00003 
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OOIA (Test 1) 

Address verify failed during the first memory access. 
The upper 16 bits of the 32 bits of data returned by 
verify-address read instruction were alIa's. This 
instruction returns the address that is read in the 
lower bits and the data bank information in the higher 
order bits of the upper byte. In this case, bank 
information was not-returned. 

0018 ('rest 1) 

Address verify failed. Same as OOIA except this part 
of the routine executes the instruction on all other 
storage locations in the test area~ 

OOIC (Test 1) 

Address verify failed. 
returned data changed. 

0010 (Test 1) 

Bank IO in upper byce o~ 
See OOlA. 

Address verify failed. Address returned was not the 
same as the one sent. See OOlA. 
R4, RS = returned address 
R12, R13 = expected address 

00 1 E (Te s t 1) 

Unexpected memory-resume interrupt occurred. 

-i 

IS::Jlation 

00001 

00001 

00001 

00002 

00003 

OOlF (~est 1) 00001 

Address verify fai1ede Invalid bank ID of zero was 
returned. 

0020 (Test 1) 00001 

Address verify failed .. Either the bank ID (R4) was 
incorrect or the array PCAs are not in correct order. 

0021 (Test 1) 00004 

Address verify failed. Local storage IC type was 
invalid .. 
R4 = returned value 

0022 (Test 1) 00005 

Data verify was incorrect. 
RS 3 returned data value (should be all zeros) 
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Error Messaoe/Code Desc on 

a 0:2 3 (Te s t 1) 

Storage initialization bits did not clear during 
initialization .. 
R4, R5 ~ returned data 
Two MSBs of R4 contain initialization fli~-flo~ 
states .. 

a a :2 4 ere 5 t 2) . 

Data compare error occurred during transparent read 
routine. Test area was written to 0'5 or l~sQ Read 
routine found one location that could not be set to 
OOs or 19 s " 
R8, R9 ~ absolute byte address of location 
R4, R5 : received data 
RO, Rll ~ expected data. 

0025 (Test 3) 

Error occurred d~ring ECC logic test. 
R4, RS ~ received data 
Address TESPAT in memory plus offset 
in R14 : expected data pattern 

0026 ( Test 3) 

ECC logic did not correct an error generated by 
diagnostic test" 
R4, RS = received data 
R14 = expected data 

0027 (Te 5 t 3) 

ECC error log was not set after error correction 
R8 and R9 contain the real address that the program 
was accessing during this test. Use the real add ess 
to determine the faulty array Refer to ndix A 
Isolation Procedure 00002G 
RS ~ receive 

Q 0 2 a (Te s t 3) 

After reading from a local storage address co tain ng 
a specially created word wit~ bad par ty, the s rome 
was incorrect even t~ough the data was correc~edc 

3-8 

00006 

oooos 

00007 

00007 

00007 

00007 
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0029 (Test 3) 

After reading from a local storage address containing 
a ially created word wit~ bad parity, the check 
bits were incorrect. 
R3 • expected check bits 
R2 • received check bits 

002A (Test 3) 

When calculating the row address, the address given 
was not found in any of the legal memory banks. 
RB, R9 3 given address 

a 0 :2 B (Te s t 3) 

When calculating the row address p the start address 
was not found in any of the rows o 

RB, R9 • expected data 

OO:2C (Test 4) 

Write-log command wrote zeros to log. Read/verify 
detected that one of the locations was not set to 
zero .. 
RS = log bit in errore Expected data is zero 
R6, R7 = command and log address. 

3-9 

Isolation 
?r 

00007 

00008 

00008 

00009 

o 0 2 D (T est 4) a a O· a 9 

All l's written to status log. Error detected d~ring 
log read (log bit was set)" 
R5 :I log bit 
R6, R7 = command and log address 

002E (Test 5) 00010 

~rite of all Q's to array card status flags failed. 
R4 :I status flags 
R6, R7 3 current storage address 

002 F (Te s t 5) 

Status flags were cleared and then written to lis 
One or both of the flags could not be set to 1. 
R 4 :I s·t a t u s f 1 a g s (b its 4 - 7) 
R6, R7 = current storage address 

00010 
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Two-bit error syndrome test wrote to first storage 
location of each storage bank and generated a two-bit 
error. Interrupt did not occur as expecteds This 
test uses beginning address of each banK& 
R6. R7 ~ real storage address 

0031 ('rest 6) 

Test checks error log to see if induced two-bit error 
was logged correctly. The log bit should be set. 

ther the error was logged incorrectly or the correct 
log entry could not be reado 
R 5 => log bit 
R6, R7 = current storage address 

0032 (Te s t 6) 

Syndrome bits for test-induced two-bit error were 
incorrect .. 
R4 => syndrome bits 
The bits are compared to the calculated syndrome 
bits found at address SY~DSVg 

00:1 3 (Te s t 6) 

Two-bit error induced in storage location and error 
syndrome bits verifiede Check bits did not 

compare with computed check bits found in storage 
location CORCKB .. 
RS :;; check bits .. 

a a 3 4 (Te s t 7) 

Port number and error register test did not detec 
interrupt for test-induced two-bit error .. 
R6, R7 • command and address 

a 0 3 5 (Te s t 7) 

Two-bit error nduced in a storage locatio. 
Unrecoverable- ead error code of 04 was not received 
as expected .. 
RS :: ercQr code 

J 

00011 

OOOll 

00011 

aO:l 

000 
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Error Messaa Code Descri~tion 

0036 (Test 7) 

Two-bit error induced in a star e location. Correct 
interrupt received but previous nstruction did not 
clear port error register. 
R5 = content of port error register 

3 

solatio~ 

00011 

0037 (Test 7) 00011 

Two-bit error induced in storage locationo Error was 
not reported in error registero 
R2 a error register 

0038 (Test 8) 00012 

Full-ward-write to storage completed and syndrome 
checked. Syndrome should be zero. 
R4 = received syndrome 
R8, R9 = real storage address 

0039 (Test 8) 

Full-word-write-of-O's to storage completed with 
correct syndrome and incorrect check bits. 
R5 = received check bits 
R8, R9 = real storage address 

003A (Test 8) 

After clearing the log bit, a normal write to storage 
was executed and the error log was checked. The log 
reported an error following a normal write. 
RS, R9 = real storage address 

0039 (Test 9) 

Full-word-write-of-all-l's to storage returned 
incorrect syndrome. 
R2 = expected syndrome 
R4 = received syndrome 
Ra, R9 = real storage address 

003C (Test 9) 

Full-word-write-of-all-l's to storage returned correc 
syndrome and incorrect check bitse 
R2 = expected check bits 
RS = received check bits 

00012 

00012 

00012 

00012 
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003D - 003E (Test 10) 

All l~s written to storage and syndrome and check bits 
verified. 003D indicates incorrect syndrome; 003E 
indicates incorrect check bits. 
R2 = expected syndrome 
R4 = received syndrome 
Ra, R9 = real storage address 

0089 - 008A (Test 11) 

Sliding O's written to storage and syndrome and check 
bits verified after each write. 0089 indicates 
incorrect syndrome~ 008A in4icates incorrect check 
bitse 
R2 = expected syndrome 
R4 = received syndrome 
RB, R9 = real storage address 

003F - 0040 (Test 12) 

Single-byte-write-of-O's to Byte a 
syndrome and check bits verifiedG 
incorrect syndrome; 0040 indicates 
bits~ 
R2 = expected syndrome 
R4 = received syndrome 
RB, R9 = real storage addre~s 

0041 - 0042 (Test 12) 

completed and 
003F indicates 
incorrect check 

Sing1e-byte-write-of-O·s to Bytes 1 thru 3 completed 
and syndrome and check bits verified. 0041 indicates 
incorrect syndrome; 0042 indicates incorrect check 
bitso 
R2 = expected syndrome 
R4 = received syndrome 
R8, R9 a real storage address 

0043 - 0046 (Test 13) 

Single-byte-write-of-l's to Byte 0 completed and 
syndrome and check bits verified9 0043/0045 indicate 
incorrect syndrome; 0044/0046 indicate incorrect check 
bitso 
R2 = expected syndrome 
R4 = received syndrome 
RB, R9 = real storage address 

3-12 

Isala:ion 

00013 

00013 

00014 

00015 

00014 
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004E - 0052, and 0059 (Test 14) 

Double-byte-write-of-O's to upper two bytes, middle 
two bytes, and lower two bytes completed and s rome 
and check bits verified. 

For upper two bytes: 

For middle two bytes: 

For lower two bytes: 

R2 :: expected syndrome 
R4 :: received syndrome 

004E 
004F 
0050 
0059 
0051 
0052 

:: 

::l1I 

::;; 

:: 

:: 

:: 

R8, R9 :: real storage address 

0053'- 00058 (Test 15) 

incorrect syndrome 
incorrect check bits 
incorrect syndrome 
incorrect check bits 
incorrect syndrome 
incorrect check bits 

Double-byte-wr:ite-of-l's to upper two bytes, middle 
two bytes, and lower two bytes completed and syndrome 
and check bits verified. 

For upper t' ... o bytes: 

For middle two bytes: 

For lower t'\!!/O bytes: 

R2 :: expected syndrome 
R4 :: received syndrome 

0053 :: 

0054 :: 

0055 :: 

0056 :: 

0057 :: 

0058 :: 

RB, R9 :: real storage address 

0063 - 0066 (Test 16) 

incorrect syndrome 
incorrect check bits 
incorrect syndrome 
incorrect check bits 
incorrect syndrome 
incorrect check bit.s 

Thr te-write-of-O's to upper three bytes and 
lower ree bytes completed and syndrome and check 
bits verified. 

For upper three tes: 

For lower three bytes: 

R2 :: expected syndrome 
R4 :: received syndrome 

0063 :: 

0064 :: 

0065 :: 

0066 :: 

RB, R9 :: real storage address 

incorrect syndrome 
incorrect c.heck bits 
incorrect syndrome 
incorrect check bits 

3-13 

Isolation 

000 4 

00014 

00014 
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? e 

0067 - 006A (Test 17) 00014 

Three-byte-write-of-l's to upper three bytes and to 
lower three es completed and syndrome and check 
bits verified. 

For upper three b es: 0067 ~ incorrect syndrome 
0068 ~ incorrect check bits 

For lower three bytes: 0069 ~ incorrect syndrome 
006A ~ incorrect check bits 

R2 ~ expected syndrome 
R4 ~ received syndrome 
Ra, R9 ~ real storage address 

0073 - 0074 (Test 18) 

Error log cleared and all-lis-written, one-byte-at-a­
time. Log checked for any error correctione 

0073 indicates incorrect data: 
R2, R3 ~ expected data 
R4, R5 = received data 
R8 p R9 :: real storage address 

0074 indicates incorrect error log: 
R5 :: log bit 
R6, R7 :: real storage address 

0075 - 0076 (Test 19) 

Error log cleared and all O's written, one-byte-at-
a-time~ checked for any error correction~ 

0075 indicates incorrect data: 
R2 R3:: expected data 
R4, RS 2 received data 
R8, R9 = real storage address 

0076 indicates incorrect error 
RS :: bit 
R6 R7:: real storage address 

00014 
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0075 - 0076 (Test 19) 

Error log cleared and all O's written, one-byte-at­
a-time. Log checked for any error correction. 

0075 indicates incorrect data: 
R2, R3 = ex?ected data 
R4, R5 = received data 
Raj R9 = real storage address 

0076 indicates incorrect error log~ 
R5 = log bit 
R6, R7 = real storage address 

007F - 0080 (Test 20) 

Full-word-write of OFFOOFFOO pattern returned error$ 

007F indicates data error: 
R2, R3 = expected data 
R4, RS = received data 
Ra, R9 = real storage address 

0080 indicates incorrect error log~ 
RS = log bit 
R6, R7 = real storage address 

0081 - 0083 (Test 21) 

March-data-pattern of O's and l's returned erroro 

0081 indicates location was not all O's: 
R4, R5 = received data 
R8, R9 = real storage address 

0082 indicates location was not all lis~ 
R4, RS = received data 
R8, R9 • storage address 

0083 indicates error correction occurred: 
RS = log bit 
R6, R7 = real storage address 

00014 

00014 

00014 

0084 - 0085 (Test 22) 00014 

Sliding lOs diagonal storage test returned error 

084 indicates error during l's testing: 
085 indicates error during O's testing: 
R4, R5 = received data 
R4 should be all Its 
R5 should be all O's 
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4. SERIAL LINE MODULE 
DIAGNOSTIC TEST 

The serial line module diagnostic test checKs serial line modules of 
the DCP$ The list that follows provides the type of line module, its 
feature number, and its line module ID$ 

F194l 
F1942 
F3163 

F3164 

F3165 

F3837 
F3847 
F4230 

Asynchronous 
Synchronous 

Line Mod u1e 

Medium Speed Loadab1e (MSLLM) 
.... RS- 4 4 9 
..., X.21 
.... RS-232C 
... Kintetsu 
... No cable 
High Speed Loadable (HSLLM) 
- RS- 4 4 9 
..., Bell 303 
- V. 35 
... No cable 
Multiline (4Xl) Asynchronous (MLALM) 
- Asynchronous 
- Asynchronous Video Text 
M1J1ti1ine (4Xl) Synchronous 
Direct Connect Single Station (DeSS) 
T~isted Pair (TPLM) 

40 
50 

60 
61 
67 
68 
6F 

70 
70 
7£ 
7 F~ 

44 
45 
54 
64 
65 
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When the serial line module test is selected from the system menu, t~e 
console displays a series of prompts which request the ~onfiguration 
and execution parameters of the diagnostic test~ 

>1 
>2 
>3 

CPA FAMILY DIAGNOSTIC ROUTINES. RELEASE - R501 
SERIAL LINE MODULE TEST 

.... TEST ALL SERIAL PORTS 

.- TEST SINGLE PORT 
- TEST ALL PORTS ON A SINGLE IOP 

)4 ..., TEST MULTIPLE PORTS (UP TO 16) 
>MAKE SELECTION AND TRANSMIT 
:> [ 1 

1. Enter selection number and press TRANSMIT keyo The screen 
displays the following menu: 

>ENTER MICROCODE TYPE TO BE TESTED 
>1 ::: BASIC ASYNCH (LS/MS) 
)2 = BASIC SYNCH (LS/MS) 
>3 ::: aDLe (MS) 
>4 ::: MULTILINE ASYNCH 
>5 :: Xe21 SYNCH (MS) 
>6 ::: Xe21 UOLe (MS) 
>TRANSMIT TO CONTINUE 
>7 = HIGH SPEED SYNCH 
>8 :: HIGH S?EEO UOLe 
>9 ::: Dess (UDLC) 
>10 :: TWISTED PAIR 
>11 ::: 4Xl UNISCOPE 
>12 :: 4Xl UOLe 
>13 ::: 4Xl N/ASYNCH 
) [ ] 

NOTES 

LS :: low speed, MS :: medium speede 
Multilayer printed circuit board (ML?C-
2825982) I medium speed I does not support 
XG21 types af microcode. 

Do not select 1Q 3, ar 4 to test 4X1 
UNISCOPE, 4Xl UDLC, 4Xl ~/ASYNCHf oc 
4Xl ASYNCH .. 
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2. Enter the selection number for the microcode tea d ?cess 
the TRANSMIT key. The next display shows the m cacace y?e 
selected and requests the loopback mode: 

MICROCODE TYPE BEING TESTED - XX 

>CHOOSE LOOPEACK MODE 
>1 8 INTERNAL LOOPBACK 
>2 :: EXTERNAL LOOPBACK 
>DEFAULT :: 1 
> [ ] 

NOTES 

EXTERNAL LOOPEACK mode cannot be selected 
for microcode types in items 4 ~hrough 6 and 
9 through 13 .. 

The external loopback function requires 
the loopback PCA (2818953) f which plugs 
directly into the cable connector (J4) 
of the Medium Speed Loadable Line Module 
or into any OCM/modem with a loopback test 
switch. Refer to Figure 4-1 for the cable 
IO strapping and the test selection 
strapping of the loopback peA. 

3e Select the loopback mode. If external loopback is chosen, 
each line module tested requires connection to a loopback 
PCA .. 

>ENTER THE NUMBER OF CYCLES EACH TEST IS TO BE EXECUTE~ 
>(0 :: FFFF, or I (= INFINITE), 0 :: 1) 
) [ 1 

4~ Enter the number of times the test will execute. 

5. The next parameter request depends on the type of testing 
selected from the initial menu. 

a.. If item 2, TEST SINGLE PORT, was selected, the screen 
displays the request: 

>ENTER PORT NUMBER (IN HEX) 
) ( ] . 
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After the po t number is entered for the BASI ASYNCH 
test the following is dis~la 

>1 "'" STOP B!TS 
>2 - 1&5 STOP BITS 
>3 - 2 STOP BITS 
> [ 1 

The selected stop bit is placed at the end of every 
character .. 

b. If item 3, TEST ALL PORTS ON A SINGLE IOP@ was selected, 
the screen displays the request: 

>ENTER IOP NUMBER ( HEX 
> [ ] 

C$ If item 4, TEST MULTIPLE PORTS (UP TO 16) Q was selected, 
the screen displays the request: 

>ENTER UP TO 16 PORT NUMBERS 
>(SEPARATED BY A COMMA, TERMINATED BY TRANSMIT) 
>(ENTRIES ARE ASSUMMED TO BE HEXADECIMAL 
)00 NOT PREFACE AN ENTRY WITH XOR ANY OTHER CHARACTER) 
> ( ] 

When all of the parameters are entered u the console displays the 
following message: 

HIGHEST rop NUMBER IN WHICH LoMoS ARE BEING TESTED - XXXX 
LOADING MICROCODE AND INITIALIZING PPS 

If no errors occur during the load and initialization sequen e, the 
iagnostic executes the selected test.. The ycle counte~ di ~ ayv 

>CYCLES : XXXX, is updated at the end of each pass through t e test 
When the test is finished, the console displays a test complete 
message: TEST COMPLETE. 

The following message is displ at test complet an or when an error 
occurs: 

>NEXT OPERATION? 
>1 (CONTINUE), 2 (REP , 3 (START) ~ 4 (EXIT) 
> ( ] 

where 

1 : At test completion, returns to test sele tion 
: After an errar, contin~es where the ecroc occurred 

2 = Repeats the current test (if possible) 
3 : Returns to the start of the diagnostic test 
4 : Exits the diagnost c and returns to the executive 
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SWI 
CASLE IC STRAPPING 

x X 1 1 1 1 RS-449 (ID :III 

X X 1 1 1 0 X.,21 (ID :III 

X X 1 1 0 1 v ...,~ 
1'0,.,4\,1 (ID :III 

X X 1 1 0 0 TRE~D (ID :III 

X X 1 0 a 0 RS-232 (IO • 
x x 0 1 0 0 TWX (IO • 
X X a 0 a 0 None (ID :a 

TEST STRAPPING 

SW2 
Test Selections 

RS ... 449 PCAs 0 1 1 1 1 1 1 1 
RS-232/RS-423* PCAs 0 1 1 1 a 1 a 1 
RS-232 peAs 1 a 0 0 a 0 a a 

a :: orr 
1 :: ON 
X :: EITHER 

Drivers and Receivers 

Rev HCB-

0) 
1 ) 
2) 
3 ) 
7) 
8 ) 
F) 

SWl 

X X 0 0 0 0 
X x 1 0 0 0 
X x x x X X 

Figure 4-10 Cable ID and Test Selection Strapping for 
External Loopback peA 
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3 Error Reporting 

Re HCE 4 6 

The consol~ reports all of the errors ~ith a, sta ement of the erra . 
If input or 0 t t status is pertinent to error isolation p the it is 

'reported as fo 

INPUT STATUS = XXX X 
OUTPUT STATUS 3 XXX X 

paragraph 4G4. defines the meaning of the status bits@ (The lower 
half of the 32-bit word is reported~) 

The error messages reported during test parameterization are 
summarized as follows: 

INVALID INPUT, PLEASE TRY AGAIN 

Invalid entry. Re-enter the parametero 

INCORRECT LINE MODULE,IeDe FOR MULTILINE TEST 

Invalid entry. Re-enter correct LMID for selected 
teste 

MULTILINE LoMe NOT INITIALIZED FOR LOOPBACK 

Select one of the loopback options and try againQ 

INVALID LINE MODULE IoD~ FOR THIS PROTOCOL 

Microcode type selected does not support line module 
in selected port. Re-enter port numbero 

USE OF THE CONSOLE PORT IS INVALIDe 

The selected port is the console porto Re-enter 
another value. 

USE OF THE LOADER PORT IS ILLEGAL 

The selected rt is the integrated d skette par . 
Re-enter ano er valuee 

MICROCODE CANNOT BE LOADED INTO THE LINE MODULE 

The PP chain responsible for loading th llne mOCUle 
did not lete. Change the line module ID and try 
again 

The list that follows summarizes the test error messageso ReEe 0 

ix A for the trouble isolation procedure assoc ated wit he 
errors 
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NOTE 

The error messages" are preceded by 
information identifying the line 
modules being tested and the line 
module hardware IDse Also, if 
appr riate, the PP status bytes are 
disp 

Error Messa e Descriotion 

CHARACTER DETECT TABLE TEST DID NOT COMPLETE 

me-out occurred because character detect test did 
not complete .. 

COULD NOT LOAD CHARACTER DETECT TABLE 

The PP chain which loads the character detect tables 
into the line module failed. 

A DATA COMPARE ERROR OCCURRED 
EXPECTED DATA = XXX X RECEIVED DATA = YYYY 
CHARACTER NUMBER = ZZZZ 

A difference was found during the comparison of the 
information in the data buffers. The character number 
indicates the position of the character in the buffer. 

4 

Isolation 
Procedure 

00028 

00028 

00028 

PP NOT ING CORRECTLY.. 00028 

The PP is not setting the flags. 

PP DID NOT COMPLETE 

PP completion flags did not sete 

DATA COMPARE ERROR IN LOOPBACK 

A difference was found during the comparison of the 
expected and received data. 

TIMEOUT WITHOUT LOOPBACK COMPLETION 

The SOT did not complete 

00028 

00028 

00028 
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4 4 Input and AU t Status Reporting 

Error status is reported through the input and out?ut SDT 
instructions, bits 16 (MSB) through 31 (LSB). If bit are reported 
tna are not defined in the following lists, they are not errorse 

20 

21 

22 

26 

27 

28 

31 

Response Timer 

Message mer 

DSR Off 

Asynch Status 

Monitor 1 

Monitor :2 

Status 8ranch 

Asynchronous SOT Output Status 

Set if output response ti~er 

Set if output message timer expires@ 

Set time DSR turns off with DTR on. 

Set if a break character (all zeroes with no 
stop bit) is detected f or when a space to 
mark transition is detected following a 
break character .. 

Set if a Monitor 1 character, as defined in 
the character detect table, is detected in 
the output data stream. (Should not occur. 
No Monitor 1 character is defined in the 
character detect table used for this test.) 

Set if a Monitor 2 character, as defined in 
the character detect table, is detected in 
the output data stream~ (Should not occurG 
No Monitor 2 character is defined in the 
character detect table used for this test~) 

The CLC sets this b t if a status bit is set 
and its corres ing chain flag is clear. 
(This status bit should never be seen 
because the test sets all chain flags so 
that they can be reported.) 
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16 No Buffer 

17 Input Limit 

20 Response Timer 

21 Message Timer 

22 CSR off 

23 Message Error 

24 Carrier Off 

2S Overrun 

26 Asynch Status 

27 Monitor 1 

28 Monitor 2 

31 Status Branch 

Test Rev HCB- 2 4 9 

Asynch onous SDT Input Statu~ 

Set by the CLC whe~ allocating input space 
and the zeroed buffer pool is empty. 

Set b 
reach 

the CtC when the input limit is 
and the input chain flag 17 is set. 

Set if the input response timer expires. 

Set if the input message timer expires. 

Set any time DSR turns off with DTR on. 

Set if VRC/1RC, stop bit, or AORO error is 
detected .. 

Set if carrier went off during message 
reception .. 

Set if overrun occurs. Indicates the etC 
was unable to keep up with the required 
input message data rate. 

Set if a break character (all zeroes with no 
stop bit) is detected, or when a space to 
mark transition is detected following a 
break character. The break character is 
reported only once per long spacing signal. 

Set if a Monitor 1 character, as defined in 
the character detect table, is detected in 
the input message (Should not oc~ur. No 
Monitor 1 character is defined in the 
character detect table used in this test.) 

Set if a Monitor 2 character, as defined in 
the character detect table, is detected in 
the input message. (Should not occur. No 
Monitor 2 character is defined i~ the 
character detect table used in this test.) 

The CLC sets this bit if a st3tus bit is set 
and its corresponding chain flag is clear. 
(This bit should never be reported since t~e 
test sets all chain flags so that all of 
them can be reported.) 
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20 

21 

22 

27 

28 

31 

Response Timer 

Message Timer 

DSR f 

Monitor 1 

Monitor :2 

Status Branch 

Synchronous SDT Ou t St tus 

Set if ou ut response timer expirese 

Set if output message timer expires. 

Set any time DSR switches off with DTR on. 

Set if a Monitor 1 character, as defin in 
the character detect table, is detected. 
(Should not occurs No Monitor 1 character 
is defined in the character detect table 
used in this teste) 

Set if a Monitor 2 character, as defined in 
the character detect table~ is detected. 
(Should not occure No Monitor :2 character 
is defined in the character detect table 
used in this tests) 

The CLC sets this bit if a status bit is set 
and its corresponding chain flag is, clear" 
(This bit should never be reported because 
the test sets all chain flags sa that all of 
them can be reported separatelYQ) 
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16 No E fer 

17 Input Limit 

20 Response Timer 

21 Mes s ag e Timer 

22 DSR Off 

23 Message Error 

24 Carrier Off 

25 Data Overrun 

27 Monitor 1 

28 Monitor 2 

31 Status Branch 

Synchrono s SOT Inp t Status 

Set by the CLC when allocating input space 
and the zeroed buffer pool is empty. 

Set by the CtC when the input limit is 
reached and chain fl 17 is set. The line 
module does not set t is bit. 

Set if the input response timer expired. 

Set if the input message timer expired. 

Set any time DSR switches off with DTR on~ 

Set if a VRC or LRC error is detected. 

Set if carrier went off during message 
reception .. 

Set if overrun occurs. Indicates the CLC 
was unable to keep up with the required 
input message data rate .. 

Set if a Monitor 1 character, as defined in 
the character detect table, is detected in 
the input message. (This bit should not be 
set because the character detect table used 
in this test does not define a Moni~or 1 
character. ) 

Set if a Monitor 2 character, as defined in 
the character detect table, is detected in 
the input message. (This bit should not ~e 
set because the character detect table used 
in this test does not define a Monitor 2 
character .. ) 

The CLC sets this bit if a status bit is set 
and its corresponding chain flag is not 
set. (This bit should not ~e set ~ecause 
the test sets all chain flags so that all of 
them are reported separately.) 
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Bit Status 

16 No Buffer 

17 Input Limit 

20 Response Timer 

21 Message Timer 

22 DSR Off 

23 FeS Error 

24 Carrier Off 

25 Overrun 

27 Abort 

28 Idle 

31 Status Branch 

DDLe Input SOT Status 

Descrl:ltion . 
Set by the etC when allocating input space 
and the zeroed buffer pool is empty. 

Set by the eLC when the input limit is 
reached and input chain flag 17 is set. 

Set if the input response timer expired. 

Set if the input message timer expired. 

Set any time DSR switches off with DTR one 

Set if frame check error occurs. This 
status can be generated only at the end of 
the message and, therefore, is not really a 
termination conditione 

Set if carrier went off during message. 
This is of interest only during message 
reception .. 

Set if overrun occurse Indicates the CLC is 
unable to keep up with the required inpu: 
message data ratee 

Set if the input message is aborted. 
(Should not occur during this teste) 

Set if the input line is in the idle state. 
(This bit should not be reported because t~e 
diagnostic test ignores this statuse) 

The etC sets this bit if a stat~s bit is set 
and its corresponding chain flag is clear. 
(This bit should not be reported because t~e 
test sets all chain flags so that each may 
be reported separately.) 



~R2604 

Serial L ne Mod Ie 
iagnosti Tes Re 2 4- 3 

20 

21 

22 

25 

31 

it 

20 

25 

31 

Response Timer 

Message Timer 

DSR Off 

Underrun 

Status Branch 

UDLC Out? t SJ~ S a s 

Set if the output response timer expires. 

Set if the output message timer expires. 

Set any time DSR switches off wit~ DTR on. 

Set if underrun occurs. Indicates the CtC 
was unable to keep up with the data rate 
requireds 

The CLC sets this bit if a status bit is set 
and its corresponding chain flag is clear. 
(This bit should not be set because the test 
sets all chai~ flags so that each may be 
reported separatelYe) 

Multiline Asynchronous Output SDT Status 

Response Timer 

Status Branch 

Set if the output response timer expires. 

Set if the output message contains more than 
255 bytes or if an output SDT is issued to 
an asynchronous line that has not completed 
transmission of the previous output buffer. 
In the latter case, the transmission already 
in progress is continued and the new SOT is 
ignored4 

The CLC sets t~is bit if a status bit is set 
and its corres ing chain flag is clear 
This action occurs only after the output 
status has been passed to the CLC. (This 
bit should not be reported because the test 
sets all chain flags so that each may be 
reported separately.) 
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16 

17 

20 

21 

22 

23 

24 

25 

25 

30 

31 

Multiline As chronous Input DT S us 

No Buffer 

Input Limit 

Response r 

Message Timer 

DSR Off 

Message Er ror 

Carrier Off 

Data Overrun 

Asynch Status 

End Of Block 

Status Branch 

Set b the etC when allocating input space 
and e zeroed ~uffer pool is empty Any 
data remaining in the line module input 
block when this condition occurs is lost and 
input continues with the next input block. 

Set by the CtC when the input limit is 
reached; causes uncondltional termination of 
the burst transfer and loss of any data 
remaining in the line module input blocke 

Set if the input response timer expires. 

Set if the input message timer expires. 

Set any time DSR switches off with DTR onG 

Set if a VRC, stop bit, or ACRD error is 
detected .. 

Set if carrier went off during message 
reception" 

Set if the input buffer is overrun, 
indicating the input block(s) exceeded the 
available buffer space on the line module 
and data was lost. 

Set if a break character (all zeroes wit~ no 
s bit) is detected, or when a space to 
mark trans ticn is detected following a 
break charactero 

Set if the input block was ter~inated 

because the maximum number of characters 
allowed was reached before an EOM was 
detected or the message timer expired 

The CLC sets this bit if a status bit is set 
and its corresponding chain flag is cleare 
The line module does not set this bit 
(This bit should not be reported because th 
test sets all chain flags so that ach 
set separately,,) 



DR260 
Se~ al Line Mod le 
D agnost c Test Re G HCB-2 

x 21 Synchronous and UDLe SDT S atus 

4-15 

Refer to either the synchronous status or UDLC status for the meani~g 
of the status bits reported by these tests. 

20 
21 
23 

25 

31 

16 

17 

20 

21 

23 

25 

27 

31 

Response Timer 
Message Timer 
Over-Current 

Under run 

Status Branch 

No Buffer 

Input Limit 

Response Timer 

Message Timer 

FCS Error 

Overrun 

Abort 

Status Branch 

Dess (UDLe) Ou ut Status 

Set if output response timer expires. 
Set if output message timer expires. 
Se~ if transmitter over-current condition is 
detected. Indicates that a transmission ~as 
attempted at the same time that the DCSS was 
transmitting. 
Set if underrun occurs. Indicates the CtC 
is unable to keep up with the data rate 
required. 
The eLC sets this bit if a status bit is set 
and its corresponding chain flag is clear. 
(This status bit should never be seen 
because the test sets all chain flags so 
that they can be reported.) 

DCSS (UDLC) Input Status 

Descrietion 

Set by CLC when allocating input space and 
the zeroed buffer pool is empty. 

Set by CLC when the input limit is reached 
and input chain flag 17 is set. 

Set if input response timer expires. 

Set if message timer expires. 

Set if frame check error occurs. 

Set if overrun occurs. Indicates that the 
eLC cannot keep up with the required input 
message data rate. 

Set if the input message is aborted 

The CLC sets this bit if a status bit is se 
and its corresponding chain flag is clear. 
(This status bit should never be seen 
because the test sets all chain flags so 
that they can be reported.) 
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s. PARALLEL LINE ~ODULE 
DIAGNOSTIC TEST 

5 .. 1.. Introduction 

The parallel line module diagnostic test checks the C and B PCAs that 
ovide the interface for the DCP to a parallel console, cartridge 

i s k, mag net i c tape, 0 r S e r i e s 11 a 0 h 0 S t " Th e t est run s. i n i n t ern aI, 
loopbac~, or host mode. This section also provides a brief 
descri~tion of the Series 1100 Peripheral Test Sequencer (PTS)" 

Note that the DCP/IO/IOA/IS do not support 16-bit ~arallel line 
mod ules .. 

502. Test Procedure 

When the parallel line module test is selected, the console dis?lays a 
series of prompts which set the configuration and execution parameters 
of the test. Enter all data in hexadecimal. 

CPA FAMILY DIAGNOSTIC ROUTINES RELEASE - RS.l 
PA~~LLEL LINE MODULE TEST 

>INTERNAL, LOOPBACK OR HOST (0=INT,I=LOOP,2=HOST, 0=0) 
> ( ] 

1. Select the type of test: 

o = Internal test (peripheral mode) checks out the drivers 0: 
the peA.. No cables are required .. 

. 1 = Loopback test (intercomputer mode) checks out the drivers 
of peA. (For pre-serial ~plit, also checks cables from 
the d r i v e r s .. ) Th e t est r e qui res lao p b a c k cab 1 e s 
connected at the bulkhead of the DCP or 1100 cables 
connected together at the host side, loopback test 
modules (PIN 2818884) connected to the backplane of the a 
peA, and strapping of the C PCA for loopback mode 

2 = Host test (host mode) cheCKS that the normal operating 
configuration functions across the channels. The test 
requires cables connecting the 1100 host and the 
peripheral Test Sequencer (PTS) within the host, and 
str iog of the C PCA for back mode. 
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Ensure that input power is OFF be are 
checking or changing switch settings 
on the C peA .. 

NOTE 

The loopback cable must not be connected 
to the bulkhead channel which forms a 
channel pair with the console channel. 
For example, if the console is on 
channel B, the loopback cannot be on 
channel A .. 

5 

2@ Set the DIP switches on the c peA for the hardware mode of 
operation.. The only DIP switch settings that affect the 
operation of the test are switches 1, 6, and 7. Switches 6 
and 7 cannot both be in the ON position. The other switch 
pOSitions (2, 3, 4, and 5) must be in the OFr position. 
Switch 1 controls the parity option. 

Peripheral = Set all DIP switches to OFF. 
Host = Set switch 6 to OFF and switch 7 to ON~ Set 

switch 1 to ON for parity checking. 
Intercomputer = Set switch 6 to ON and switch 7 to OFF. Set 

switch 1 to ON for parity checking~ 

>16 BIT OR 32 BIT(O=16,l=32, D=O) 
) [ ] 

3 Select the number of bits that will be transferredo 

ENTER DESIRED PORT(O-FF, D=O) 
( 1 

4e Enter the number of the port where the C peA s installed 
Only one parallel interface is tested at one time 

Once the port number is s cified, t e software r ads e 
hardware IO of the o~erat ng mode that was set by the DIP 
switches and one of the following messages is displa ed: 

ID=XlO - PERIPHERAL MODE 
ID=Xll - HOST MODE 
ID=X12 INTERCOMPUTER OR EXTERNAL LOOP8ACK MODE 
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NUMBER OF CYCLES (O=INOEFINITE,O-Ff 
r ] 

Rev HCB- 5-

D=FF) 

5e Select the number of test cycles. Each cyc e consis:s of 
from one to six data patterns that are sent or recei ed. 

During the test, the console displays the port number, the 
hardware ID, and the number of cycles to complete on fixed 
line 2: 

PORT: 0006 ID: 0010 

>STOP ON ERROR, (O=NO,l=YES,D=l) 
:> [ ] 

CYCLES TO COMPS~TE: OOFF 

6. Use stop-on-error options to continue the test even though 
errors are detected or to stop the test when an error occurs. 

:>NUMBER OF FIXE~ PATTERNS (1-4,0=4) 
:> ( J 

7e Select the number of fixed patterns that are sent and/or 
received over the port. 

:>ENTER PATTERN (O=FFFF,O=FFFF) 
:> ( ] 

8~ Following the number-of-fixed-patternparameter :he console 
requests a hexadecimal pattern of four digits fo~ the fixed 
patterns that were selected. Enter one of following values: 
FFFF, AAAA, 5555, and 0000. 

>USE RIPPLE PATTERN (O=NO,l=YES,D=l) 
:> [ ] 

9. Enter 1 to select two pre-defined patterns (ripple pattern) : 
all bits set but one, or all bits off but one. These 
patterns are shifted left one position for every two 15-bit 
words, producing the following display: 

FFFE FFFE FFFD FFFD FFFB 
0001 0001 0002 0002 0004 0004 0008 0008 e •• 

The total number of test patterns is the sum of the rip? e 
patterns and the fixed patternso The total must be greater 
than zero and cannot exceed six. 
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>8UFFER SIZE, (O=SMALL,l=LARGE D=l) 
( ] 

lO~ Select the buffer size acco ding to he system 
configuration. Two sizes are allowed The small buffer is 
sixty-four DCP 16-bit words (thirty-two 1100 words wi h the 
host option)" The large buffer is two thousand DCP 16=bit 
words (one thousand 1100 words with the host option) 0 

11.. The following request appears only when the host option is 
used with the PTS software program (see paragraph 505): 

>RUN OPTION (O=OUTPUT,1=INPUT,2=80TH, D=2) 
) [ 1 

This parameter defines either simplex (input or output 
only) operation or full-duplex operation of the diagnostic 
with the host software programe 

5 30 Test Execution 

of the test parameters are entered soccessfully, the console 
di them.. A sample of a successful execution of the parameters 
fo 
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CPA FAMILY DIAGNOSTIC ROUTINES RS.l 
PARALLEL LINE MODULE TEST 

PORT: 0006 ID: 0010 CYCLES TO COMPLETE: OOFF 16 3IT 
PERIPHERAL INTERNAL FULL DUPLEX COMPLETE 
*IN 0000 005FA OUT 0000 00'5FA INCYC OOFF OUTCYC OOFF ERR 0000 

INTERNAL, LOOPBACK OR HOST (O=INT, l=LOOP, 2=HOST, D=XO) ) 
ENTER DESIRED PORT(O - FFF, D=O) ) 

ID = 10 - 16 BIT PERIPHERAL 
NUMBER OF CYCLES, 0= INDEFINITE (O-FFFF I O=FF) ) 
STOP ON ERROR, (O=NO, 1=Y::;S, D=l) ) 
NUM.BER OF FIXED PATT::;RNS (0-4, D=4) :> 
ENTER PATTERN (O-FFF g D=FFFF) :> 
ENTER PATTERN (O-FFF, D=AAAA) :> 
ENTER PATTERN (O-FFF, 0=5555) ) 
ENTER PATTERN (O-FFF, D=OOOO) ) 
USE RIPPLE PATTERN, O=NO, l=YES ) 
BUFFER SIZE, (O=SMALL, l=LARGE, D=l) ) 

1ST INPUT COM.PLETE EI: X *FFFF 
1ST 8 DC? I/P WORDS (HEX): 
)0000 0700 FFFF •••• FFFF 
1ST OUTPUT COMPLETE * 

INTERNAL, LOOPBACK OR HOST (0=INT,l=LOOP,2=HOST, 0=0) 

The message in fixed line 3 of the display reports the type of test 
that is executing and in this sample, that the test is completed. 

The message in fixed line 4 reports the input/output (IN/OUT) transfe: 
counts, the input/output cycle (INCYC/OUrCYC) counts, and the error 
(ERR) count •. In this sample, a non-zero cycle count \oJas speci:ied and 
that value was reached. 

In the lines following the parameters, the console displays t~e 

successful completion of the input and au ut par~meters. T~e input 
camp ete ~essage is: 

1ST INPUT COMPLETE. EI: 
1ST 8 DCP WORDS (HEX): 

FFFF '* 
0000 07DO FFFF FFFF FFFF FFFF FFFF 
FFFF 

The sample shows that the first input buffer \oJas received. The first 
two buffer words are the word count (words 0 and 1). The received 
external interrupt (EI) is a copy of the third word of the buffer 
(word 2).. This example assumes a default value of FFFF. . 

The following message indicates that the first output buffer \oJas sent 

* 1ST OUTPUT COMPLETE * 

Internal back does not ate cycle counter on every pass, only at 
the end of the test. 
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5 4 Error Reporting 

When a fatal error occurs, the console reports error messages and 
error codes. The error messages are: 

ILLEGAL DIGIT RETRY 

A hexadecimal value must be enteredo 

LINE MODULE ID IS INVALID 

The LMID for the selected test is incorrect. The C peA strapping 
determines the ID~ 

FATAL ERROR XXXX 

The error codes and their meanings are given in the list that 
follows .. 

Following the error message and/or code, the screen displays the 
prompt: 

)ENTER 1 (CONTINUE), 2 (REPEAT), 3 (START) I 4 (EXIT) 
) ( ] 

NOTE 

If a PP state item occurs, the port must 
be reinitialized.. Enter 3 (START) G 

At this point you may want to view the actual input and output buffers 
to diagnose a bad pin on the backplane or a broken wire To acces 
the buffers, refer to paragraph 504.1, following the error code 
descriptions, for instructions. 

The following list provides the error codes and thei: meani s 
Refer to Appendix A for the trouble isolation pro edure assoc ated 
with the error o 
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Error Code Descrio:ion 

OOOA The PP did not initialize. 

0001 me-out waiting for the ST3 to complete. 

0003 

0004 

0005 

0006 

0007 

0008 

0009 

lip parity error: A parity error was 
detected on input. 

Overflow word has been destroyed: Input is 
initiated with a buffer that allows one more 
word than the number that are sent by the output 
chain. The overflow word is set to a pre­
defined value of XBADI. If the content of this 
word changes, too much data was received. The 
overflow condition is not checked during 
internal testing. 

lip EI data is incorrect: The input external 
interrupt (EI) is a copy of the- third word of 
the output buffer (word 2, counting from 0). 
The expected value for the first data transfer 
is XFFFF if the default is selected.. Location 
X7012 and X7802 should contain the same values. 
X70l2 contains the received EI value. X7802 
contains the third word of the input buffer. 
(?aragra?h 5.4.1 provides instrJctions for 
viewing buffers.) 

First two II? words incorrect: The first ward 
of the input buffer must be XOOOO. The second 
word is the buffer size as seen from the DCP. 
Th i s v a lu e i s X a 0 4 0 (d e c i mal 6 4 ) for the sma 11 
b u f fer and X 0 7 DO ( dec i mal 1 a a a ) for t he 1 a r 9 e 
buffer 

II? data is incorrect: The remainder af the 
input buffer, excluding the first two words, 
was compared to the expected pattern and the 
data does not match. 

IIp time-out with test in progress: See 0009. 

I ~~~ time-out with test in progress: Both input 
alAY output:. are timed by hardware response 
timers. If the timer expires after the first 
data is sent, a time-out with test in progress 
occurs. If the PTS software cycle is running, 
check the counts in both programs. The 
response timers are set to 2000 milliseconds 
(two seconds) for both input and output. 

5 

l Is lation 
?rCJcedure 

00016 

00016 

00017 

00017 

P0017 

00017 

00017 

00017 

00017 



DR2604 
Para1 
Diag 

L e Module 
'res Rev Q RCB- -8 

The 

nstruct s Eo Viewing fEers 

Access the resi ent utilities using ~ 1 menu. Th 
following prompt s r 1 s onto the screen 

)1 - CONTINUE THE TEST 
>2 - ABORT CURRENT ACTIVITY AND REINITIALIZE THE EXECUTIVE 
>3 - HOLD CURRENT ACTIVITY AND USE THE UTILIT ES 
)ENTER OPTION 
)[] 

2@ Select option 3. The following prompt is displayed~ 

)RESIDENT UTILITIES - ENTER COMMAND 

36 To view the contents of the input buffer, enter these 
commands: 

)secSOO p <transmit> 

)dvO 8 <transmit) 

(where~ se = segment command 
ceoo = SDR25~ input buffer 
p= process mode) 

(where: dv = display virtual memory 
a = from address a 
8 = eight 1 nes of data) 

4e To view the content oE the output buffer, enter these 
commands: 

)sedOOO p <transmit) 

)dvO a <transmit) 

buffer content scrolls onto 

(where: se = segment command, 
dOOO = SDR26; output buffer 
p = process mode) 

(where: dv = display virtual memorYf 
a = from address a 
8 = eight lines of data 

the screen in th s format: 

SSN=OOOl SEG:: FFO 3C21F 
AOOO 0000 0700 0001 0001 0002 0002 0004 0004 ~ • 9 . 
"'!"'Inc !"'I f'\ f'H'j I'\f'\f'\n 1'\ 1'\' 1'\ f'\ f"I 1 f'\ f"Il"l"'ll"l I'\t'\"'lf"l I"lAI"l 1'\1"'\,,1"\ t:l 
M.UUQ UUUQ UUUQ UUJ"U UUl.U \.JUkU UUkU U'iU UU'1U ~ 

AOIO ooao ooao 0100 0100 0200 0200 0400 0400 e G 

AOla oaoo 0800 1000 1000 2000 2000 4000 4000 @ § 
A020 8000 aooo 0001 0001 0002 0002 0004 0004 
A028 oooa 0008 0010 0010 0020 0020 0040 0040 
A038 0800 0800 1000 1000 2000 2000 4000 4000 ~ Q @ 

A040 aooo aooo 0001 0001 0002 0002 0004 0004 
RESIDENT UTILITIES - ENTER COMMAND 

[ ] 

. 
;a 



OR2604 
Parallel Line Module 
Diagnost c Tes t 

5 ~ To view the content of 
the the PP code, enter 

>secOOO p <transmit) 

)dv12 1 <transmit) 

Rev HCB- 5-9 

the External I te ru?t (E:) 100.'0::::: 
these commands 

(where: se = segment command 
cOOO = SDR24; PP code 
p= process mode) 

:1 

(where: dv = display virtual memory 
12 = from address 12 
1 = one line of data) 

65 To exit the RESIDENT UTILITIES, enter the command: 

>ex <transmit) 
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The Series 1100 peripheral Test Sequencer (?TS) resides in the 1100 
comouter.' The PTS enables the transfer of data to and from the DC? 
over the ISI word channels connected between the 1100 and DC?~ 

The following paragraphs contain definitions, procedures, and 
operating instructions for the PTS test. For more detailed 
information on PTS, refer to DA-3076, SPERRY Series 1100 Systems, 
pericheral Test Seauencer (PTS) Test Descriction; DA-3077, SPE~RY 
Series 1100 Systems, Perioheral Test Sequencer (PTS) Offline 
aoetator! s Refer~nce; and DA-3078, SPERRY Series 1100 systems, 
Perioheral Test Seauencer (PTS) Online Ooerator's Referencec 

NOTE 

Use PTS/CEMAX (level 17RIT2 or later 
revision) software with the parallel 
line module teste 

5.5.1. PTS Data Test Desc:iption 

The purpose of the routine is to detect data transfer errors to and 
from a front-end processor and provide information for error 
isolationo Isolation indicates what data bits of the channel or what 
function of the channel is in errore Further hardware isolation is 
then obtained by offline microdiagnostics or macrodiagnosticse 

The PTS software allows the user to describe the data pattern(s) that 
are sent to the 1100 from the front-end processor and provides input­
or output-only options. 

perform the local storage test and the parallel line module test 
before running the PTS. PTS solicits only numeric input. Range and 
default values are provided for any request. For example, the request 
HOW MANY FIXED PATTERNS? 0-4 (4) indicates a range of 0 to 4 with a 
default of 4. Inputs start with an X Ear hexadecimal numbers, an a 
for octal numbers, and any legal decimal digit for decimal number 
input. Therefore, XF, 017, and 15 are hexadecimal, octal, and decimal 
equivalents. 

Ie Load the PTS software in the processore 

2. Ente~ the parameters that were defined for the parallel line 
module test to ensure that the sending and receiving software 
uses the same cycles and data patterns. 
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If input is requested, PTS begins- by opening for input. IE no in~ut 
is received within the allocated time, a time-out message is 
displayed, followed by a message that the system is ready to receive 
inpute This procedure continues until the first data transfer occurs 
with its associated interrupt (EI). At that point, the routine checks 
1100 status, EI data, non-significant bits (bits 35, 26, 17, and 5 
from left to ri ht, and numbering from 35 to a in the 1110 word), word 
1 and data wor s 2 to N. The next expected pattern is processed in 
the same manner until the specified cycle count is reached. 

The fixed terns are the given values repeated for the entire buffer 
using the 16-bit or two-byte pattern for each half of the 1100 word. 
The ripple pattern uses a one-bit-on pattern for every two 16-bit 
words. Each subsequent pair of 16-bit words has the same pattern 
shifted circularly to the left. The second r~pple pattern uses a one­
bit-off pattern shifted in the same manner. 

5.5.4. Output Messages 

The output messages are summarized as follows: 

TOTAL PATTERNS (D): 6 TOTAL CYCLES (D): 1 

This message is displayed before any data transfer occurs. It 
indicates the number of patterns and cycles in decimal. When 
this message ends, PTS opens for input or starts output as a 
function or I/O control option. 

FIXED PATTERN(S) USED: 
FFFF FFFF AAAA AAAA 5555 5555 0000 0000 

The four fixed patterns are four 1100 word patterns. 

RIPPLE PA~TERNS USED: 
0001 0001 FFFE FFFE 

The ripple patterns are two 1100 word patterns. 

Error au ut messages provide numeric output in hexadecimal (HEX), 
decimal (D), or octal (OCTAL) notation. When a data buffer is printed 
in hexadecimal, it contains eight 1100 words per line. 

Figure 5-1 shows a sample output from the 0, P, D, and L options. 
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NOTE 

When the L option s used t~ rty-thre 
1 00 words are printed The x ra word 
is the overflow word wh ch is al 
X89AB CDEF~ Also, each line conta 
eight 1100 words composed of eight 
hexadecimal characters which create a 
36-bit 1100 word. The final summary 
information displays input, output, 
and cycle count in hexadecimal* 

tit OUTPUT ." 

0000 0040 FFFF FFFF F'FFF FFFF FFFF FFFF 
FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF 
FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF 
FFFF FFFF FFFF FFF'F FFFF FFFF FFFF FFFF 
89AB COEF 
* OUTPUT EF 11 

0000 FFFF 

* OUTPUT 11 

0000 0040 AAAA AAAA AAAA AAAA AAAA AAAA 
AAAA AAAA AAAA AAAA AAAA AAAA AAAA AAAA 
AAAA AAAA AAAA AAAA AAAA AAAA AAAA AAAA 
AAAA AAAA AAAA AAAA AAAA AAAA AAAA AAAA 
89AB CDEF 
." OUTPUT EF '* 
0000 AAAA 

* OUTPUT ." 
0000 0040 5555 5555 5555 5555 5555 5555 
5555 5555 5555 5555 5555 5555 5555 5555 
5555 5555 5555 5555 5555 5555 5555 5555 
5555 5555 5555 5555 5555 5555 5555 5555 
89A8 CDEF 
." OUTPUT EF II 

0000 5555 

." OUTPUT * 
0000 0040 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
89AB COEF 
*' OUTPUT EF '* 
0000 0000 

FFFF 
FFFF 
FFFF 
FFFF 

AAAA 
AAAA 
AAAA 
AAAA 

5555 
5555 
5555 
5555 

0000 
0000 
0000 
0000 

5 

FFFF 
FFFF 
FFFF 
FFFF 

AAAA 
AAAA 
AAAA 
AAAA 

5555 
5555 
5555 
5555 

0000 
0000 
0000 
0000 

F ure 5 1 le Output of 0 P f 0 and L tions (Sheet 1 of :;, ) 
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'* OUTPUT '* 
0000 0040 FFFE FFFE 
FF7f FF7F FEFF FEFF 
7FFF 7FFF FFFE FFFE 
FF7F FF7F FEFF FEFF 
89AE CDEF 
'* OUTPUT '* 
0000 FFFE 

'* OUTPUT '* 
0000 0040 0001 0001 
0080 0080 0100 0100 
8000 8000 0001 0001 
0080 0080 0100 0100 
89AB CDEr 
'* OUTPUT EF '* 
0000. 0001 

Rev HC3-2 5 13 

FFEF FFEF FFOF FFiJF FFEF F?3F 
EFFF EFFF DFFF DFFF BFFF BFFF 
FFEF FFEF FFDF FFOF FFEF F:3F 
EFFF EFFF DFFF DFFF EFFF EFFF 

0010 0010 0020 0020 0040 0040 
1000 1000 2000 2000 4000 4000 
0010 0010 0020 0020 0040 0040 
1000 1000 2000 2000 4000 4000 

'* INPUT .... OUTPUT .... CYCLE COUNT (HEX) : * 
0000 0000 0000 0006 0000 00001 

DATA ERROR(S) ( 0) : a 

5-1. Sample Output of 0, P, D , and L Opt ions (Sheet 2 of 2 ) 
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6. TWISTED PAIR LINE MODULE 
DIAGNOSTIC TEST 

6 Ie Introduction 

The twisted pair line module diagnostic test checks and verifies the 
data sent through the signal distribution module (SDM) between the 
twisted pair line module (TPLM) and the terminals. A maximum of 24 
UTS 30T terminals can be tested. 

The test verifies line module functionality and also determines 
whether or not the SDM is communicating with the terminals; however, 
it does not isolate a failing SDM or terminal. 

When the twisted pair test is selected from the system menu, the 
console displays a series of prom?ts whi~h request the configuration 
and execution ?arameters of the test. 

'CPA FAMILY DIAGNOSTIC ROUTINES. RELEASE RS.l 
TWISTED PAIR TERMINAL TEST 

MICROCODE TYPE BEING TESTE~--r~rSTED PAIR 

>LOADING TEST LOADER PORT PROCESSOR CODE 
>LOADING TEST MESSAGE FILE 
>ENTER THE NUMBER OF CYCLES EACH TEST IS TO BE EXECUTED 
) ( a - F F F F , or I(:: I n fin i t e) , D:: 1 ) 
:> [ 1 

le Enter the number of times the test will execute. 

NOTE 

If infinite cycling is selected, the 
test can be terminated by pressing the 
FUNCTION/Fl keys. 
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ENTER PORT ~UMBER IN HEX 
) ( ] 

Rev HCE 6 

2. Enter the pact number of the TPL~ and pc 55 the TRANSM T 
key@ The program t sts the line module ID for that port~ IE 
the TPLM is in the designated port and will initialize, the 
screen displ the line module port number and the microcode 
ID, followed y two configuration options~ . 
LINE MODULE NUMBER - XXXX 
LINE MODULE ID-006S 

)LOOPBACK TEST 
)LOOPBACK TEST COMPLETED 
)DO YOU WISH TO SPECIFY TERMINAL IDS? (I=YES, O=NO), D=YES 
) [ ] 

3. Enter 1 to select specific terminals for test~ Enter 0 to 
configure all terminals. 

a. If 1 is entered, the next prompt is: 

)E~TER UP TO 24 TERMINAL IDS (OO-FF)--ID,ID 
) ( ] 

(1) Enter the two-digit terminal link address(es). ":"!ie 
following information appears on fixed line 6 and 
fixed line 7: 

TERMINAL ID(Sj CONFIGURED 
xx, xx, xx, 

where~ xx ::: terminal line address(es) selected. 

be If 0 is selected, the console disp ays the message, AU~O 

CONFIGURATION IN PROGRESS When the function is 
completed, the message, AUTO CONFIGURATION COMPLETE, is 
displayed and fixed line 8 conta ns the infor~ation: 

AUTO CONFIGURATION 
xx, xx, XX .. "oe 

where: xx ::: terminal link addresse identified by estG 

NOTE 

If no terminal link addresses are 
displa either the test fauna no 
terminals connected to the interface ar 
the communications lines have bad 
connections. The test completes without 
errors because nothing was found test 
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4. The last configuration request is the stop-on error option. 
If an error occurs, the first option stops the test, the 
second option places the terminal in a hold state, and the 
third option continues the teste Press the F2 key to clear 
the function., 

>1 a STOP ON ERROR 
>2 : SET INACTIVE AND CONTINUE 
>3 a CONTINUE ON ERROR 
> [ ] 

6.3. Error Reporting 

If an error occurs, the console displays an error message, which 
includes the address of the terminal that was sending or receiving 
data from the TPLM. The errors fall into one of three categories: 
status/transfer count errors (unexpected status) , data compare errors, 
or frame count errors. All numeric values are reported in 
hexadecimal .. 

Status/transfer count errors are displayed on the screen in the 
following formats: 

OUTPUT SOT ERROR 
TERMINAL ADDRESS : XX 

INPUT SOT ERROR 
TERMINAL ADDRESS : XX 

Data compare errors occur when input received by the ter~inal is 
different than expected. They have 'the format: 

INPUT DA':A ERROR 
EXPECTED BYTE = XXXX 
RECEIVED BYTE = XXXX 
TERMINAL ADDRESS = XX 

The format of frame count errors is: 

FRAME COUNT ERROR 
FRAME TERMINAL DID NOT RECEIVE = XXXX 
TERMINAL ADDRESS = XX 
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possible input/output errors messages are~ 

• Input error messages 
NO BUFFER 
INPUT LIMIT 
RESPONSE TIMER TIME-OUT 
MESSAGE TIMER TIME-OUT 
CALL CLEARED 
rcs ERROR 
OVERRUN 
ABORT 

• Output error messages 
RESPONSE TIMER TIME-OUT 
MESSAGE TIMER TIME-OUT 
CALL CLEARED 
UNDERRUN 
CHECK" STATE 
STATUS BRANCH 

Rev~ HCB-2 6-4 
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7. CARTRIDGE DISK DIAGNOSTIC TEST 

7.1. Introduction 

This section describes the operating procedures and error indicators 
of the cartridge disk diagnostic test. The diagnostic test checks the 
functions of the SPERRY Cartridge Disk Subsytem (cartridge disk) Type 
8408, specifically the C and B PCAs of the parallel line module, the 
cables to the cartridge disk, and the controller and disk drive in the 
cartridge disk. 

7.2. General Information 

When errors occur, the error information includes the status bits and 
the sense status bits returned by the disk controller. The bit 
numbering system for the cartridge disk status identifies bit 0 as the 
least significant bit (LSB): however, the display an the maintenance 
panel has register contents in bits 16 through 31 with bit 31 as the 
LS3. 

Figure 7-1 relates the cartridge disk status bits to the maintenance 
panel bits. Figure 7-2 provides the same information for the sense 
status bits of the cartridge disk. 
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Status Sits 

IS 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 
a 

DescriPtion (If Set) 

Abnormal completion 
Command reject 
Drive not ready 
Write protect 
Illegal cylinder 
Format error 
Unsuccessful search 
Sector not found 
Data error (eRe or SCA) 
Write circuit malfunction 
Overrun/under run 
Dropped ready 
Drive number 
Error recovery 
Not used 
Flag not zero (Illegal 
or defective track) 

Rev~ HCB...,2 7=2 

Maintenance 
Pai1el Bits 

16 
17 
18 
19 
20 
21 
22 
23 
24 
2S 
26 
27 
28 
29 
30 
31 

Figure 7-1. Cartridge DiSK Status Bits 

Sense Maintenance 
Status Bits Descriotion 

b 
( If Set) Panel Bits 

15 Drive selected 16 
14-13 Disk surfaces 17-18 

Upper, removable disk ( 0 , 0) 
Lower, removable disk ( 0 , 1 ) 
Upper, fixed disk ( 1 , 0) 
Lower, fixed disk ( 1 , 1 ) 

12- 8 Sector address 19-23 
7 Seek incomplete 24 
6 Write protect 25 
5 Cylinder overflow 26 
4 Format error 27 
3 Not used 28 
2 Data overrun/underrun 29 
1 Write circuit malfunction 30 
0 Data. error 31 

Figure 7-2,. Cartridge Disk Sense Status Bits 
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7.3. Test Procedure 

NOTE 

Perform the parallel line module micro­
diagnostic and macrodiagnostic tests 
before running this diagnostic. 

When the cartidge disk diagnostic test is selected from the system 
menu, the console displays a series of prompts which request the 
configuration and execution parameters of the test: 

CPA FAMILY DIAGNOSTIC ROUTINES RELEASE - RS.l 
CARTRIDGE DISK DRIVE (T-8408) TEST 

>LEAVE DRIVES OPEN FOR ACCESS TO WRITE PROTECT S"!TCHES 
>E~TER CLC AND PORT NUMBER (XOO-XFF, OR XO-XF D = XOO) 
> ( ) 

1. Enter the hexadecimal number of the parallel port to which 
the cartridge disk is attached or press TRANSMIT to select 
the default. A hexadecimal number must have a leadins x. 
The first digit after the X is the CLC (0 - F) where the 
selected port resides and the second disit is the port number 
(0 .... F). 

>PORT XXXX LM I.D. XXXX 
) [ 1 

2. Enter the port number and the line module ID. 

>E~TER THE NUMBER OF THE DRIVE TO BE TESTED OR BOTH 
>(O, 1 OR B 0=0) 
> [ 1 

where: 

o = upper drive 
1 = lower drive 
B = both drives 

3. Select the drive parameter. If you want to continue testinc 
the same drive after the first selection, press TRANSMIT. 
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> ENTER THE SURFACE ( S) ( HEAD) NUMB ER ( 1, :2, 3 I 4) 
:> ( 1 

7=4 

4e Enter the number or numbers of the surface (head) p where~ 

1 = top surface of removable disk 
:2 ~ lower surface of removable disk 
3 ~ top surface of fixed disk 
4 3 lower surface of fixed disk 

To continue testing the same head after the first selection, 
l"'iP"~<'fO: fT"'O&.lI<JC:M'f~ 
~_ "ect/4fl1lJCt ... ....,. ... ..., .......... 

)ENTER LOOP COUNT (1-9999, XI-FFFF OR I = INFINITE D = 1) 
>[] 

5$ Select a specific loop count or the default value. Decimal 
values of 1 through 9999 or hexadecimal values of Xl through 
XFFFr can be enteredG To repeat the diagnostic test for an 
infinite number of cycles, enter IQ To repeat a previous 
selection, press TRANSMIT. This entry completes the 
parameter selections. The next display is the test list: 

CPA FAMILY DIAGNOSTIC ROUTINES RELEASE RSQl 
CARTRIDGE DISK DRIVE (T-8408) TEST 

>ENTER TEST SELECTION OR TRANSMIT TO CONTINUE (0=0) 
)1 .... 
:>2 
:>3 
>4 
>5 
>6 
>7 
> [ ] 

6. 

DISK PREP ROUTINE 
TEST DATA PATH 
TEST MASTER CLEAR COMMAND 
TEST WRITE PROTECT 
TEST DRIVE, SURFACE, AND HEAD ADDRESSING 
MAXIMUM SEEK TEST 
WRITE/READ TEST 

Enter the test selection numbero 

a o In Test 1, the console displays a preparation (prep) 
verification prompt: 

)PREPARE SURFACES X AND X OF DRIVE X (Y OR N6 D=N) 
> [ 1 
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NOTE 

The disk must be prepped before 
executing any read/write operations. 

7-5 

(1) Enter Y to start the prep routine or press the 
TRANSMIT key to display another option. 

During execution of Test 1, the console displays the 
drive, track, and head numbers as the routine 
progresses: PREP ON DRIVE: XX TRACK: XXXX HEAD: XX 

b. In Test 2, the program checks the data path from the DC? 
to the cartridge disk by writing to and reading from the 
read/write RAM in the disk controller. The data patterns 
are: all l's, all O's, and then a 48-word buffer 
containing a section of program code. To verify a good 
data transfer, the received data is compared to the 
transmitted data. 

Co In Test 3, the program checks the software master-clear 
command to ensure that the disk controller can be 
cleared. A write command is sent without data, which 
causes the disk controller to hang. A seek command is 
issued but will not execute because of the condi:ion of 
the controller. A software master-clear command is 
issued to clear the controller, and another seek command 
is sen~ to determine if the master-clear command 
succeeded. 

d~ In Test 4, the program tests the write-protect function 
to ensure that each platter can be write-protected. 

(1) When the following prompt appears, set the WRITE 
PROTECT switch for the selected platter (located 
inside the cartridge disk drawer) in the WRITE 
PROTECT position and enter the items requested: 

)WRIT~ PROTECT DRIVE X 
)PLATTER Y 
)PRESS TRANSMIT WHEN READY 

where X a Drive number 0, 1, 2, or 3 
Y = Lower or upper 

(2) Clear the WRITE PROTECT switch when the following 
prompt appears: 

)WRITE PROTECT DRIVE X 
)PLATTER Y 
)PRESS TRANSMIT WHEN READY 
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ee In Test 5, the program checks the addressing function by 
writing the current drive, head, and track numbers to the 
selected surface and then reading and verifying the 
data0 The console displays the drive and head numbers as 
the test progresses: ADDRESSING DRIVE XX HEAD XX 

f. In Test 6, the read/write head transverses from minimum 
to maximum track and back to minimum track several 
times. Status is checked each time to ensure normal 
completion. 

g. In Test i, the write and read commands are checked and 
the accuracy of the data transfer is verified. 

As each test is executed, the console displays the following message: 

TEST XX IN PROGRESS 

When the test is completed, the console displays the message: 

XXXX CYCLES COMPLETED XXXX ERRORS DETECTED 
TEST XX COMPLETED 

Then the console displays the test menu again and another selection 
can be entered. 

7c4. Error Reporting 

The console reports all of the errors. The display includes the error 
code, the error type, the interrupt status bits (Figure 7-1) f and the 
contents of the sense byte status word (Figure 7-2) 6 Also, seve~al 
error messages can be reported during initialization of the test and 
during the read of line module ID. 

The error messages and error codes are summarized in the following 
list. Refer to Appendix A for the trouble isolation procedure 
associated with the error. Further trouble isolation information is 
available in MR6230, SPERRY Cartridge Disk Cabinet Tvoe 8408-02 
Troubleshooting Guide. 
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Error Messa e/Code Descri~tion 

REJECT ANSWER 

The channel selection was not a legal input. Re-enter 
a correct value. 

7-7 

1 

Iso1a~ion 
P::-ocec:.;:e 

PORT WILL NOT INITIALIZE 00016 

The selected port is not communicating with the CtC. 

THE PORT IS NOT WITHIN LEGAL RANGE 

The selected port was less than 0 or greater than 
XFF (:2 55) • 

USE OF THE CONSOLE PORT IS INVALID 

The selected port is the console port. 

USE OF THE LOADER PORT IS INVALID 

The selected port is the IFDC port. 

00019 

00019 

00019 

THIS LM TYPE MAY NOT BE USED WITH THIS DIAG 00019 

A line module with improper LXID was selected to run 
the test. Only a 16-bit LHID will be accepted. C PCA 
switches o 6 and 7 must be off. 

THE PORT PROCESSOR CHAIN WOULD NOT EXECUTE 00016 

The port processor completion flag was not set. 

BIT 5-I/P PARITY FROM PP 00013 
( Te s t s 1- 4, 6) 

Bad parity detected on input data transfer. 

BIT 6-0/P TIMEOUT FROM PP 
(Tests 1-4, 6) 

Write data command did not complete in specified time. 

BIT 7-I/P TIMEOUT FROM PP 
(Te s ts 1- 4, 6) 

Read data command did not complete in specified time. 

00019 

00020 
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Error Messaae/Code Descriotion 

DATA PATH ERROR-DATA NOT TRANSFERRED 
OUTDATA XXXX INDATA NONE 
(Test 1) 

No data read on data transfer. 

DATA ERROR 
OUTDATA XXXX INDATA NONE 
(Test 1) 

Input data and output data did not compareQ 

Rev., HCB-2 7-8 

Isolation 
?rocedure 

00020 

00020 

OUTPUT TIMEOUT DID NOT OCCUR 00019 
(Tes t 2, 6) 

Disk controller did not hang on diagnostic write 
command .. 

00 10 ( Te s to) 00021 

Abnormal completion status during disk prepe 
R2 ::: controller status 

0011 (Te s t 1) 

No data transferred to cartridge disk RA~Q 

0012 (Te s t 1) 

Input data and output data did not compareo 

0021 (Test 2) 

Disk controller did not hang diagnostic write commando 

a 0 2 2 ( Te s t 2 ) 

First seek command completed abnormallYQ 
R2 ::: stat·us 

00020 

0·0020 

00019 

00022 

0023 ( Te s t 2) 0 a a 2 2 

Second seek command completed abnormallY0 Master­
clear command did not clear controller. 

o 0 3 1 (Te s t 3) a 0 0 2 3 

Write protect bit was not set in status wordo 
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Error Message/Code Descri~tion 

0032 (Test 3) 

Data was written on disk when write protect was 
enabled. 

7-9 

Isolation 
Proced'J.re 

00023 

0033 (Te s t 3) 0 a 023 

Write protect was not reported in sense byte status. 

o 041 (Te s t 4) 00 a 22 

Seek operation did not completeo 

o 0 4 2 (Te s t 4) 00019 

Write operation did not complete. 

0043 (Te s t 4) 00020 

Read operation did not complete. 

o 0 4 4 (Te s t 4) 00019 

Addressing error was detectedo 

o a 51 (Te s t 5) 00022 

Seek did not complete to zero cylinder 

o a 5 2 ( Te s t 5) 00022 

Seek did not complete to maximum cylinder$ 

0061 (Te s t 6) 00021 

Write error: abnormal completion of cone writeo 

o a 6 2 ( Te s t 6) a a a 2 1 

Read error: abnormal completion of cone read. 

0063 (Test 6) 00020 

Data error: data received is incorrect. 
R6, R9 : expected data 
R2, RS :. received data 
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Error Message/Code Descri?tion 

o a 6 4 (Te s t 6) 

write error: abnormal completion on linear write~ 

7-10 

Iso atian 
?roced\.lre 

00021 

0065 (Te s t 6) a 0021 

Read error: abnormal completion on linear read. 

00 6 6 (Te s t 6) a 0 020 

Data error: data received is incorrect~ 
R6, R9 ~ expected data 
R2u RS 3 received data 
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8. RIGID DISK SUBSYSTE~ 

DIAGNOSTIC TEST 

801. Introduction 

The rigid disk subsystem diagnostic test checks the major functions of 
the SPERRY Disk Storage Subsystem Type 8409 (rigid disk) whic~ 
connects to the Byte Interface Line Module (8ILM) b also referred to as 
the Bi-Directional Byte Interface (BDBI) 0 ; 

8.2.. Test Procedu.re 

When the rigid disk diagnostic is selected from the system menu, the 
console displays a series of prompts which request the configuration 
and execution parameters of the teste 

CPA FAMILY DIAGNOSTIC ROUTINES. RELEASE - RS.l 
RIGID OISK DRIVE (T-8409) TEST 

>E~TER PORT PROCESSOR NUMBER(HEXADECIMAL OO-FF,D=4) 
> [ ] 

1. Enter the port nu.mber of the B1tM/BDBI and press the TRANSMIT 
key. The program tests the line module IO for that port. If 
the correct port was selected, the BILM/BDBI initializes. 
The screen displays the line module ID and the port number on 
fixed line four: 

LM I .. 0.. • 00 Q 7 PORT = XXXX 

>CONTROtLER PASSED POC 
>S?ECIFY DRIVE BY ENTERING O(DRIVE 0) ,1(DR1VE 1), 
) { 1 

20 Enter the number of the drive to be tested~ 
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~ENTER THE NUMBER OF CYCLES FOR WHICH EACH TEST IS TO 8E EXECUTED 
~CYCLE VALUES MUST SE ENTERED IN HEXADECIMAL 
.0 THRU 9, A THRU F OR ANY COMBINATION UP TO FFFF 
~(O-OFFFF, I =INFINITE6 0 = 1) 
~ [ ] 

3. Enter the number of times the test will execute0 

NOTE 

If infinite cycling is selected, the 
test can be terminated by pressing the 
FUNCTION/Fl keys. 

When parameterization is completed, the screen displays the 
diagnostic test menu: 

CPA FA.MILY DIAGNOS.TIC ROUTINES.. RELEASE..., RS., 1 
RIGID DISK DRIVE (T-8409) TEST 

~DIAGNOSTIC TEST LIST 
~l - RUN ALL TESTS CONSECUTIVELY 
.2 - SELECT DRIVE 
~3 - CONTROLLER LOOPBACK 
~4 "'" PREP TEST 
>5 "'" SEEK TEST 
)6 - WRITE/READ TEST 
.ENTER TEST SELECTION . ( ] 

NOTE , 

Test 2 must be executed first if any 
drive other than drive 0 is selected o 

4e Enter the number of the desired test and press TRANSMIT. 

ae In Test 1, tests 2 through 6 run consecutively and the 
...... _1 ................. .,""' .. ;"'" ...... .4"'+0.0.4 ::.F'+OQi" ~, 1 "'.oC!~e! ::&i".o QVQI""'l"'Q~ ..... :t ..... v::;; .... ".I1."'.Ia.v::;; .. .6.,;;;j. Y.i:",",y,'='W''''' ......... ""' .... ..., ........................... """ "" ... '-"" ................ . 

bQ Test 2 tests the invalid selection capability of the 
controller. The test attempts to select the drive 
specified by the operator and then initiates a series of 
invalid hardware controller functions: drive select, 
head select, sector select, and .cylinder selecte 



DR2604 
Rigid Disk Subsystem 
Diagnostic Test Rev .. HCB-2 8-3 

c. In Test 3, the diagnostic performs the controller 
loopback test. One byte of data is sent to the 
controller and the cont~oller returns four bytes of data 
with parity. 

d. In Test 4; the program performs the controller-format­
track function. The test is restricted to the customer 
engineer cylinder 600, reserved for read/write diagnostic 
operations. 

e. In Test 5, the test executes a number of seek patterns to 
verify the capability of the seek mechanism in the disk. 

£0 In Test 6, the test writes and then reads back and 
verifies four data patterns on sector 1 of each CE 
cylinder for every track of the selected drive. 

As the tests are executed the screen displays the following 
information: 

LM I .. D.. :I a a a 0 PORT :I 0000 
(line 4) 

Tit leo f Te s t 
(line 5) 

Title of Subtest 
(line 7) 

DRr;E :: 0000 SECTOR:: 0000 HEAD:: 0000 

*~TEST IN PROGRESS~* 
subtests passed 

**~*TEST LIST COMPLETE*~~* 
NEXT OPERATION? 

(line 9) 

CYCLES :: 0000 

CYLINDER COUNT:: 0000 

ENTER 1 (CONTINUE), 2 (REPEAT), 3 (START), 4 (EXIT) 

where: 

1 :I At test completion, returns to diagnostic test list. 
:: After an error, continues from where error occurred. 

2 :: Repeats current test. 
3 :: Returns to port selection of diaonostic test. 
4 :I Exits the diagnostic and returns to the system executive. 

NOTE 

3 (START) must be selected when a change 
in test cycles or drive is required. 
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8s3~ Error Reporting 

Rev., HCB-2 8-4 

The console reports all errors as general statements of the errorG If 
a command error occurs, the peripheral status black (PS3) is dis91ayed 
(see paragraph 8G4J () 

Errors in the write/read test are displayed on the screen in the 
following format: 

DEVICE STATUS = XX 
FUNCTION CODE = YYZZ 
LINE MODULE STATUS = AAOO 
PERIPHERAL CONTROL BLOCK (PCS) = BBBS 
DATA BYTES TRANSFERRED = eccc 

followed by: 

>NEXT OPERATION? 
>ENTER 1 (CONTINUE), :2 (REPEAT), 3 (START), 4 (EXIT) 
> [ ] 

The entries in the error format have the following meanings: 

XX = interface status byte from the 8409 controller 

YY = a primary command to the 8409 controller 
2B = ~read peripheral status block~ 
2F = ext~nded function command 

ZZ = 00 if 1Y is 2B 
= X40 if 1Y is 2F, for ·write­
= X20 if Y1 is 2F, far ~read~ 

AAOO = 0000 for no line module error 
= 1000 if line module message timer timed out 
= 2000 if line module response timer timed out 
= 3000 if a parity error was detected on data or status 

from tha 8409 controller 

SBBa = the number of bytes of the PCB that were transferred to 
8409 controller (normally 0000 or 0010) 

= the number of ~ytes transferred between the line module 
and the 8409 controller on a read or write (variable) 
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The following list summarizes the error messages. Perfor~ the action 
recommended in the list or refer to Appendix A for trouble isolation 
procedure associated with the error. Also see MR6409, SPSRRY Disk 
subsvtem Tvce 8409 Servicing for troubleshooting information. 

Error Messa e Descriotion 

THIS CONFIGURATION = DRIVE 0 ONLY 

The rigid disk is configured with a single drive. 

PLEASE WAIT FOR READ STATUS BLOCK 

An abnormal message condition called the peripheral 
status block (?SB). (See paragraph 8 .. 4). 

CONTROLLER DOES NOT ANSWER 

This message is dis~layed under the following 
conditions: 

• After a master-clear or MODE 2 commande 
• When the host fails to receive the 36 bytes of 

identification and configuration dataa 
• The device has no input power. 
• The cabling is incorrect. 

THE PORT PROCESSOR CHAIN WOULD NOT EXECUTE 

The port processor could not read the line module IDG 

THE CHANNEL NUMBER IS NOT WITHIN THE LEGAL RANGE 

The selected port was either less than a or greater 
than XFF (decimal 255) II 

CHANNEL WILL NOT INITIALIZE 

Either the line module is not present for the 
selected channel or it cannot communicate with the 
CLC. 

USE OF THE CONSOLE PORT IS INVALID 

The selected port is the console port. Re-enter the 
correct port number. 

Isolation 
Procedure 

00034 

00034 

00035 



DR2604 
Rigid Disk Subsystem 
Diagnostic Test 

Error Messa e Descriotion 

USE OF THE LOADER ?ORT IS ILLEGAL 

Rev .. HCB-2 

The selected port is the integrated diskette drive 
port. Re-enter the correct port number~ 

THIS LINE MODULE TYPE MAY NOT BE USED BY THIS 
DIAGNOSTIC 

rne line module ID is incorrect~ Re-enter the ID for 
the B1LM/BDBI. 

TEST DID NOT COMPLETE 

A function command caused an abnormal termination in 
the controller interface status byte (ISB). 

UNABLE TO COMPLETE PSB 

The controller cleared the PSB before it could be 
retrieved. This message causes the diagnostic to go 
to STA?~ in order to generate a master clear. 

READ STATUS COMMAND DID NOT WORK 

The command that calls the PSB was unable to complete 
and caused an abnormal termination in the interface 
status byte. This message causes the diagnostic to go 
to START in order to generate a master cleare 

CONTROLLER DID NOT DETECT INVALID DRIVE 

The controller failed to set X04 in byte two of the 
PSB. (See paragraph 8.4.) 

CONTROLLER DID NOT DETECT I~VALID HEAD ADDRESS 

The controller failed to set X20 in byte two of the 
PSB. (See paragraph 8.4.) 

CONTROLLER DID NOT DETECT INVALID SECTOR ADDRESS 

The controller failed to set X80 in byte two of the 
PSB. (See paragraph 8~4o) 

8-6 

Isalat on 
Proced re 
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8~4. Command Errors 

8=7 

Command errors occur during the write/read test. If an error occurs, 
the following prompt appears on the screen: 

>ABNO~~AL TE~~INATION OF WRITE/READ TEST 
>PRESS XMIT FOR READ STATUS BLOCK 
> ( ) 

When the TRANSMIT (XMIT) key is pressed, the display clears and the 
peripheral status block (PSB) scrolls onto the screen. 

PSB 0/ /1 
TSDS 
XXXX 

where: 

PSB Byte a 
PSB Byte 1 
PSB Byte 2 
PSB Byte 3 
PSB Byte 4 
PSB Byte 5 
PSB Byte 6 
PSB Byte 7 
PSB Byte 8 
PSB Byte 9 
PSB Byte A 
PSB Byte B 
PSB Byte C 

thru 
Byte F 

:; 

:; 

:; 

:; 

:; 

:::I 

:; 

:; 

= 
:; 

= 
:; 

= 

2/ /3 
FRFE 
xxx x 

4//5 
eccc 
xxxx 

6//7 
HHSS 
XXXX 

Termination status 

8/ /9 
seNT 
xxxx 

Detailed read error status 
Detailed function reject status 
Flag byte 
Cylinder address 
Cylinder address 
Track/sector (head) add r es s 
Track/sector (h e ad) address 
Sect.or count 
Sector count 
Not used. Set to zero. 
Search displacement 

Not used. Set to zero. 

A/ /B 
OOSD 
XXXX 

The following figures aid in interpreting the peripheral status byte: 

Figure 8-1. Interpretation of the 0//1 Entry in the PSB Display 
Figure 8 ... 2. Peripheral Status Block Byte a 
Figure 8-3. Peripheral Status Block Byte 1 
Figure 8-4. Interpretation of the 2//3 Entry in the PSB Display 
Figure 8 .... 5. Peripheral S" '"l, tus Block Byte 2 
Fig ur e 8-6. Peripheral Status Block Bytes 3 through F 
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PSE-O 

xx 

y y Y Y Y Y Y Y 

OJ /1 
TSDS 
XXXX 

HEXADECIMAL 

BINARY 

Rev. HCB-2 8-8 

PSB-l 

xx 

y y y y y y y y 

(MSB)7 6 5 4 3 210 BIT 7 6 5 4 3 2 1 O(LSB) 

Figure 8-1. Interpretation of the 0//1 Entry in the PSB Display 

NOTE 

In the figures that follow, the column 
headings represent functions of the rigid 
disKti An X in the column beneath any 
of the headings identifies which errors 
occ~r during that Eunctionc Except where 
noted, bit 7 is the most significant 
bi t (MSa) .. 

Use the following information to interpret Figure 8-2: 

• Bits 7 through 4 provide detailed abnormal termination 
status. 

• aits 3 through a provide detailed status for unusual but 
nor~al termination. 

• If command termination is reported (bi ts 6, 5 I or 4), then 
PSB Bytes 4 through 7 (Figure 8-6) contain the address of the 
sector which could not be processedo 

• When a recoverable error is also reported, the address of the 
recovered sector is located in Bytes 4 through 7 and the 
address of the bad sector can be deduced from Bytes 8 and 9 
(Figure 8-6) which contain the remainder of the sector count 
(including the bad sector)" 

A sector count of one indicates that the error occurred in 
the last sector. An incomplete or bad (unreadable) sector 
may be written if bit 6 and/or bit 5 are reported. (The 
command was write or format track.) 
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s s S 
E E E 
A A A 
R R R 
C C C 
Ii H Ii 

F . W T R R 
ORE E E 
R I S A A 
M T T D D 
A E 
T R D I 

R S 
E E 
C E 
A K 
L 
I 

psa-o TE&~INATION STAT~S 

B 
E H L 
Q I 0 

/ w 
E 

D E A D 
T A A T 
R T D A 
A A 
C 

R 
A 
T 
E 

Q 

x X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

K 

X X 
X X 
X X 
X X 
X 
X X 
X 
X X 

X X X X 
X X X X 
X X X X 
X X X X 

X X 
X X X X 

X X X X 

X X FUNCTION REJECT 
X X DRIVE FAULT 
X X WDS CONTROLLER ERROR 

UNRECOVERABLE READ ERROR 
RECOVERABLE READ ERROR 

X X HIGH OPERATING TEMPERATURE 
DATA SEARCHED FOR NOT FOUND 

X X DRIVE NOT OPERATIONAL 

(3 IT) 
7 (MS S) 
6 
5 
4 
3 
2 
1 
o (L5B) 

where: PSB-O = BIT = FUNCTION 
X X 
8 0 7 FUNCTION REJECT: The command received was 

rejected prior to exec~tion because invalid 
function and/or parameter(s) were found in the 

4 0 

:2 0 

1 0 

o 8 

o 4 

o :2 

a 1 

6 

5 

4 

3 

:2 

1 

a 

PCB. 
DRIVE FAULT: The command was terminated 
because a fault indication was received from 
the disk drive (recali~rate function was 
per formed) .. 
WOS CONTROLLER ERROR: The command was 
terminated because a controller error was 
detected. 
UNRECOVERABLE READ ERROR: The command was 
terminated because an unrecoverable read error 
or a second Error Correction Code (ECC) error 
was encountered. 
RECOVERABLE READ ERROR: An IO field error was 
detected and an error recovery successfully 
performed on the sector identified by Bytes 4 
thru 7. 
HIGH OPER~TING TEMPERATURE: The temperat~re 
inside the cabinet is approaching the maximum 
operating limit .. 
DATA SEARCHED FOR NOT FOUND: The search 
operation completed but the data was not foundG 
DRIVE NOT OPERATIONAL: The selected drive 
either failed poe or stopped operating. 

Figure 8-2. Peripheral Status Block Byte a 
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When the errors in Figure 8-3 are reported p the command in process was 
terminated prior to completion. Interpret the i for~ation as follows 

S 
E 
A 
R 
C 
H 

E 
Q 

x 
X 
X 
X 

• Bytes 4 through 7 (Figure 8-6) contain the address of the bad 
sector. 

• When the error is followed by a successful error recovery, 
Bytes 4 through 7 contain the address of the recovered 
sector .. 

• The address of the bad sector is deduced from the remainder 
of the sector count located in Bytes 8 and 9. That sector 
count contains the number of sectors not processed, including 
the one with the error. 

S 
E 
A 
R 
C 
Ii 

H 
I 
/ 
E 
Q 

X 
X 
X 
X 

x 

S 
E 
A 
R 
C 
H 

L 
a 
w 

x 
X 
X 
X 

x 

x 

A sector count of one indicates that the error occurred on 
the last sector. 

F W T 
ORE 
R I S 
M T T 
A E 
T R 

D E 
T A A 
R T 0 
A A 
C 
K 

x 
x 

x 
x 
x 
x 

X 
X 
X 
X 

R R 
E E 
A A 
o 0 

o I 
A 0 
T 
A 

x 
x 
x 
x 

x 

x 
x 
x 
x 
x 

R 
E 
C 
A 
L 
I 
B 
R 
A 
T 
E 

S 
E 
E 
K 

PSB-l READ ERROR STATUS 

IO FIELD ERROR 
CYLINDER HEAD MISCOMPARE 
ALTERNATE TRACK IS FLAGGEJ 
ALTERNATE TRACK ERROR 
ILLEGAL FORMAT 
SECOND ECC ERROR 
FORMAT TRACK ERROR 
DATA FIELD ERROR 

(3 rT) 
7 (MSB) 
6 

BAD 5 
4 
3 
2 
1 
o (L58) 

where: PSB-l :: BIT :8 

X X 
FUNCTION 

8 a 7 IO FIELD ERROR: Uncorrectable error was 
detected in the ID of the sector; however, the 
controller attempted to recover the datae If 
bit 1 of the interface status byte (IS8) bit 
and bit 3 of the PS8 Byte 0 are set, the data 
was recovered. If they were not set, the data 
was not recovered. 

Figure 8-3. Peripheral Status Block Byte 1 (Sheet 1 of 2) 
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PSB-l ::: 

X X 
4 0 

:2 0 

1 0 

a 8 

a 4 

a :2 

a 1 

BIT :: 

6 

5 

4 

3 

:2 

1 

a 

FUNCTION (cant) 

CYLINDER/HEAD MISCOMPARE: The command was 
terminated because cylinder miscompare or head 
address miscompare occurred. 
ALTERNATE TRACK IS FLAGGED BAD: The command 
was terminated because the alternate track was 
f 1 agg ed bad. 
ALTERNATE TRACK ERROR: The command was 
terminated while operating on an alternate 
t r ae k 8 

ILLEGAL FORMAT: The command was terminated 
because an unreadable track was found. 
SECOND ECC ERROR: The command was terminated 
because a second ECC error was detected. (The 
first error was corrected.) No attempt was 
made to recover from the second error 
condition. 
FORMAT TRACK ERROR: Read error on format track 
command occurred. 
DATA FIELD ERROR: An ECC error was detected in 
the data field: however, the controller 
attempted to recover the data. If bit 1 of the 
ISS and bit 3 of the PSB Byte a are set, the 
data was recovered. If they are not set, no 
recovery took place. 

Figure 8-3. Peripheral Status Block Byte 1 (Sheet 2 of 2) 

2//3 
FRFE 
XXXX 

PSB-:2 PSB-3 

XX HEXADECIMAL XX 

Y Y Y Y Y Y Y y BINARY (FLAG BYTE) 

(MSB) 7 6 5 4 3 :2 1 0 BIT 

Figure 8-4. Inter?retation of the 2//3 Entry in the PSB Display 
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One of the conditions described in F ure 8-5 is reported if bit 3 of 
the ISS and bit 7 of the PSB Byte 0 are seto 

s s S F W T R R R S 
E E E a R E E E E E PSB-2 FUNCTION REJECT STATUS 
A A A R I S A A C E 
R R R M T T 0 0 A K 
C C C A E L 
H Ii H T R 0 I I 

0 E A D B 
E H L T A A T R 
Q I 0 R T 0 A A 

/ w A A T 
E C E 
Q K 

(B IT) 
x x x x x X ILLEGAL SECTOR ADDRESS 7 (MS3 ) 
X X X X X X X X ILLEGAL CYLINDER ADDRESS 6 
X X X X X X X X ILLEGAL HEAD ADDRESS 5 

ILLEGAL FUNCTION 4 
X X X X X X X X ILLEGAL FLAG BYTE 3 
X X X X X X X X X X NON-EXISTENT DRIVE 2 
X X X INVALID SEARCH PARAMETER 1 
X X X X X X INVALID SECTOR COUNT a (L5B) 

where: PSB-2 :: aIT :: FUNCTION 
X X 
8 0 7 ILLEGAL SECTOR ADDRESS: The function was 

rejected because an i lleg al sector address was 
specified. 

4 0 6 ILLEGAL CYLINDER ADDRESS: The function was 
rejected because the cylinder address specified 
in the PSB is out of range for the selected 
disk drive .. 

2 0 5 ILLEGAL HEAD ADDRESS: The function was 
rejected because a non-existent head was 
addressed. 

1 0 4 ILLEGAL FUNCTION: The specified function was 
not valid. 

a a 3 ILLEGAL FLAG BYTE: The specified flag byte tNas 
not FA16 or FEI6. 

a 4 :2 NON-EXISTENT DRIVE: Selected dr ive not 
present. 

1"\ ., 'I INVALID SEARCH P A.FtA..METER: The sector count was v '" J., 

invalid .. 
0 1 Q INVALID SECTOR COUNT: The sector count exceeds 

the maximum allowed o 

Figur-e 8- 5" peripheral Status Block Byte 2 



DR2604 

S S 
E E 
A A 
R R 
C C 
H H 

E H 
Q I 

I 
E 
Q 

X X 
X X 
X X 
X X 
X X 

X X 

where: 

Rigid Disk Subsystem 
Diagnostic Test Rev. HCB .... 2 8-13 

S F W T R R R S 
E 0 R E E E E E 
A R I S A A C E 
R M T T D D A K 
C A E L 
H T R D I I 

D E A D B 
L T A A T R 
0 R T D A A 
w A A T 

C E 
K 

X X X X X FLAG BYTE PSB-3 
X X X X X CYLINDER ADDRESS PSB-4 (MSB) PSB-S 
X X X X HEAD ADDRESS PSB-6 
X X X X X SECTOR ADDRESS PSB-7 
X X X X SECTOR COUNT PSB-8 (MSB) PSB-9 

NOT USED PSB-A 
X SEARCH DISPLACEMENT BYTE PSB-B 

NOT USED PSB-C,-D,-E,-F 

FLAG BYTE: Byte 3 contains the second byte of the address 
field of the las t selected track. 

CYLINDER ADDRESS: Bytes 4 and 5 contain the address for the 
last selected cylinder, or the address for the cylinder 
containing a bad sector which was corrected by the controller. 

HEAO/SECTOR ADDRESS: Bytes 6 and 7 contain the address of t,he 
last selected head/sector, or the address of the bad sector 
which was corrected by the controller. 

SECTOR COUNT: Bytes 8 and 9 contain the remainder of the 
peripheral control block (PCB) sector or track-cou~t byte. 
Byte 8 is always zero when a read or write operation is 
completed successfully. If a command was terminated prior to 
completion, the sector/track count contains the number of 
unprocessed sectors or tracKs. A count of one (1) indicates 
one unprocessed track or sector. 

NOT OSED: Byte A is not used (set to zero). 

SEARCH DISPLACEMENT BYTE: Byte B is used for search 
operations only. The value of the byte represents the number 
of bytes preceding the key field of the sector which satisfied 
the search condition. 

NOT USED: Bytes C through F are not used (set to zero). 

Figure 8-6. Peripheral Status Block Bytes 3 Through F 
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9. SYS~EM TEST 

9.1. Introduction 

The system test exercises the complete system config~ration $ T~e 
test simulates Telcon with the advantage that the system test loads 
faster than Telcon and errors are more easily identified. The system 
test consists of four subtests: 

• Serial Line Module Subtest 

• Local Storage Subtest 

• Cartridge Disk Storage Subsystem (T8408) Subtest 

• Freestanding Diskette Subsystem (FDS) (T8406) Subtest 

The serial line module subtest tests the same group of line modules as 
the serial line module diagnostic test (Section 4). 

F194l 
F1942 
F3163 
F3164 
F3165 
F3837 
F3847 
F4230 

Asynchronous Line Module 
Synchronous Line Module 
Medium Speed Loadable Line Module 
High Spe~d Loadable Line Module 
Multiline Asynchronous Line Module 
Multiline Line Module 
Direct Connect Single Station Line Module 
Twisted Pair Line Module 

The subtest checks a selected port using a selected protocol. The 
autostart option randomly picks a protocol for a given port or a 
protocol can be selected by the operator. If necessary, the subtest 
loads the line module with microcode. The subtest checks the line 
module using internal loopback and keeps an error count. 

The local storage subtest executes random read/write operations 
throughout the available local memory of the DCP and keeps an error 
count. 

The disk storage subsystem and the diskette storage subsystem subtests 
perform random read/write operations and keep an error counte 
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NOTE 

Press the FUNCTION/F2 keys to stop 
execution of a subtest and return to 
the system test menu. To restart 
subtest execution without affecting 
accumulated test data, use option 5. 

CAUTION 

AUTOSTART {option I} destroys all 
accumulated test data and resets all 
values, such as total run time, error 
log data, to zero. 

When the system test is selected from the diagnostic test list, the 
console displays the system test menu: 

CPA FAMILY DIAGNOSTIC ROUTINES. RELEASE - RS.l 
SYSTEM TEST 

>LOADING T~ST ~ESSAGE FILE 
>lg AUTOSTART 
>26 INITIALIZE A PORT WITH A SUBTEST 
>30 CANCEL A SUBTEST ON A PORT 
>4~ CANCEL ALL SUBTESTS 
>SQ EXECUTE SUBTESTS ON INITIALIZED PORTS 
>60 DISPLAY ERROR LOG 
>7~ DISPLAY PORT INFORMATION 
> 8,. EXIT 
>PRESS TRANSMIT KEY TO DISPLAY OTHER SELECTIONS. OR 
)SELECT A TEST NUMBER FROM THE MENU 
)ENTER CHOICE 
) [ ] 

NOTE 

If the configuration build routine was 
not completed during initialization of 
the diagnostic program, the screen 
displays the message: 

***CONFIGURATION TABLE NOT BUILT*** 

The program returns to the diagnostic 
test menu. Execute the build routine 
using the Run Configuration (RC) command 
explained in Section 16. 
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The test options are summarized as follows: 

1. AUTOSTART executes the subtests automatically. It provides 
the following choices: test line modules using several 
randomly selected protocols or using one randomly selected 
protocolj test a user-selected CLC or test all CLCs. The 
test also requests configuration information for the disk and 
diskette subsystems. 

AUTOSTART automatically initializes the line module(s) , 
loading an appropriate subtest and, if applicable, an 
appropriate protocol. When initialization is completed, it 
executes the subtests. 

2G INITIALIZE A PORT WITH A SUBTEST selects a specific port for 
testing with a specific protocol. 

If you select AOTOSTART to execute the subtests, the function 
does not change the user-selected protocol. It does destroy 
all previously gathered test data for that port. 

3. CANCEL A SUBTEST ON A PORT stops communication with a user­
selected line module. 

4. CANCEL ALL SOBTESTS stops communication with all line modules 
and program returns to system test menu. 

5. EXECUTE SUBTESTS ON INITIALIZED PORTS starts execution of the 
subtests. You must select option 1 or 2 before this option. 
Testing continues until the F2 key is pressed. 

6. DISPLAY ERROR LOG displays error log information. The for~at 
is the same as DISPLAY PORT INFORMATION. Press MSG WAIT and 
XMIT to exit the error log. If no errors have occurred, the 
screen displays the system test menu. 

7. DISPLAY PORT INFORMATION displays general por~ infor~ation in 
the following format: 

PORT. PROTOCOL CYCLES ERRORS DAYS HRS M!~S 

xxx xxxxxxx.. XXXX XXXX XX xx xx 

The entries are defined in paragraph 9.3.1. 

To exit from this display (without displaying all of the 
ports), press MSG WIT and XMIT. The program returns to the 
system test menu. 

8. EXIT turns off all line modules and exits to the diagnostic 
test menu. 
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9 3e Test Execution 

During execution of option 1 or option 5, the screen continuously 
updates the following di$play~ 

TOTAL RUN TIME IS XX DAYS XX HOURS XX MIN 
TOTAL ERRORS DETECTED = XXXX 

PORT Cye ERR PORT CYe ERR PORT 
XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
XXXX XXXX XXXX XXXX XXXX XXXX VVVQ""F 

h.h.h.h 

where: 

PORT = port number in hexadecimal 
eye = five data transactions per cycle count 
ERR = number of errors detected 

CYC 
XXXX 
V'V'vv 
............ h 

The diagnostic detects the following types of errors: 

Data compare errors 
Character detect table errors 

XX SEC XX 

ERR Q ~ e • til .. Q 

xxx X II Q 4:1 4i $ e " 

vvvv "' ............ «l$eeeelO 

Initialization errors: could not initialize port processor on 
this port 
Port time-out errors 

NOTE 

Screen space limits the number of ports 
displayed~ Too view the next 32 ports, 
press MSG WAIT~ 

If option 5 is selected and a port is not initialized (options land 
2), the following message appears: 

*** No ports are initialized *** 

Dur~ng execution of option 2 or 3, the console displays a port number 
request: 

)E~TER PORT t (IN HEX) OR XMIT TO EXIT: 
) ( ] 

The next display confirms the poct number and line module ID and 
requests the devices The example shows selection of port 0004~ 

)?ORT = 0004 
)LINE MODULE ID = 0002 
) 1. LOCAL STORAGE SUBTEST 
) 2. FREESTANDING DISKETTE (FDS) SUBTEST 
)ENTER CHOICE: 
) ( ] 
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If the FDS subtest is selected, then the screen displays further tes~ 

selectiona: 

>PLACE A WRITE ENABLED, PREPPED DISKETTE IN DRIVE(S) 
>WARNING - DATA WILL BE DESTROYED 
> 1. TEST DRIVE 0 
> 2. TEST DRIVE 1 
> 3. TEST BOTH DRIVES 
>ENTER CHOICE 
> [ ] 

If a port, such as port 0004 in the previous example, is already 
initialized, then the screen displays the message: 

)PORT ALREADY INITIALIZEDs RE-INITIALIZE? 
>(1 ~ YES, XMIT a NO) 
> [ ] 

903.1.. Error Log and Port Information Screen Display 

Both of these options produce the following display of test data: 

PORTi PROTOCOL CYCLES ERRORS 

XXXX XXXXXXXX xxxx xxx x 

where: 

PORTi ~ port number in hexadecimal 
PROTOCOL = type of protocol: 

UDLC 
SYNCH 
ASYNCH 
4X1 UDLC 
4X1 UNISCOPE 
4X1 ASYNCH 
as UDLC 
as SYNCH 
X .. 21 UDLC 
X.21 SYNCH 
ASYNCH 4Xl 
CCSS 
L/S TEST 

DAYS HRS MINS 

xx xx xx 

CYCLES = number of test cycles completed for selected por~ 
ERRORS = number of errors detected on port 
CAYS/HRS/MINS = period of time protocol has run for selected port 

The protocols that are supported by the various line modules are 
summarized in the following list. The list includes the line module 
ID (LMID), and the line module acronym. 
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Feature 

F1941-00 

F1942-00 

F3163-00 

F3163-01 

F3163-04 

F3164-00 

F3164-01 

F3165-00 

F316S-01 

F3837-00 

F3847-00 

F4230-00 

System Test 

Line Module 
Name/ Acronvm 

Asynchronous 
(Asynch) 

Synchronous 
(Synch) 

Medium Speed 
Loadable (MSLLM) 

MSLLM 

MSLLM 

High Speed 
Loadable (HSLLM) 

HSLLM 

Multiline 
Asynchronous 
(MLALM/4Xl Asynch) 

MLALM Video Text 
(4Xl Asynch Video 
Text) 

Multiline 
(:'1LLM/4Xl Synch) 

Direct Connect 
Single Station 
(CeSS) 

Twisted Pair 
( TPLM) 

Electrical 
Interface 

RS-232C 

RS-232C 

RS-232C 

X .. 21 

RS-449 

Bell 303 

RS-232C 

RS-232C 

RS-232C 

Non .... standard 
(Coaxial 
connection) 

Northern 
Telcom 
SLl-l?BX 

ReVe aCB-::! 

Asynchronous 
UNISCOPE 

Synchronous 

Asynchronous 
Synchronous 
DDLe 

Asynchronous 
aOte 

Asynchronous 
Synchronous 
UDLe 

Synchronous 
aOte 

Synchronous 
UOLC 

Asynchronous 

Asynchronous 

Synchronous 
UOLe 
U~ISCOPE 

UDLC 

aDLe 

9 ... 6 

LMID 

40 

50 

67 

61 

60 

70 

7E 

44 

45 

54 

64 

65 
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10. MULTIPLE DEVICE LINE MODULE MASS 
STORAGE DIAGNOSTIC TEST 

10.1. Introduction 

The multiple device line module (MOLM) mass storage diagnostic test 
checKs the major functions of the SPERRY Multiple Device Line Module 
F3893 .. 

10.2. Test Proc~dure 

CAUTION 

All data on the rigid disk or the diskette 
will be destroyed during the format test 
and the write/read test. During the rigid 
disk diagnostics, a warning message is 
displayed prior to execution of the tests. 
No warning message is displayed during the 
diskette tests unless a diagnostic or Telcon 
diskette is loaded. 

When the MOtM diagnostic test is selected from the system menu, the 
screen displays a series of prompts which request the test 
parameters .. 

CPA FAMILY DIAGNOSTIC ROUTINES. RELEASE - RS.l 
MDLM MASS STORAGE TEST 

>ENTER PORT PROCESSOR NUMBER IN HEX, OO-FF DEFAULT = OOXX* 
) [] 

*where XX = the loader"port. 

1. Enter the port number of the MDLM and press the TRANSMIT 
(XMIT) key. The program tests the line module IO for that 
port. If the MDLM is in the designated port and will 
initialize, the screen displays the line module ID, 0009, and 
the loader port number at the top of the screen. 
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)ENTER TARGET (CONTROLLER) X, LeU.Ne (DEVICE) Y, (OO-FF) 
) [ ] 

10-2. 

2" Enter the parameters as X far the controller and Y'for the 
device, with a range of 00-77. Currently defined values are~ 

DCP/10A/ : Rig id Disk .... target ::: 7 , tOlUeN. ::: 0 
DCP/1S Diskette - target ::: 7 , LeU.N. ::::: 2 

T8441: 1st Rig id Disk - target :::: X'* I L.,UeN. ::: 0 
2nd Rigid Disk ... target :::: X'* , 1:..18 U., N .. ::::: 1 
1st Diskette .... ~al"'a~e :: X'* ; L",UeNe ::: :2 

- -- ;;J - -

2nd Diskette .... target ::: X* , L.U.,N. ::: 3 

When the target and the LeU.N. are accepted, the console 
displays the map of the devices, the device configuration 
data, and the prompt: 

>ENTER XMIT TO CONTINUE, (1) TO SELECT ANOTHER LeU$N" 
)[] 

If the diskette is selected, the screen displays the 
following warning message: 

**WARNING*'* 
INSERT SCRATCH DISKETTE IN DRIVE TO BE TESTED 
ENTER XMIT TO CONTINUE, (1) TO SELECT ANOTHER LoUoNe 

3. Insert a scratch diskette if you are testing the diskette 
device .. 

>E~TER THE NUMBER OF CYCLES FOR WHICH EACH TEST IS TO BE 
>EXECUTED 
>CYCLE VALUES MUST BE ENTERED IN HEXADECIMAL 
)0 THRU 9, A THRU F OR ANY COMBINATION UP TO FFFF 
>(O-OFFFF, I ::: INFINITE, D ::: 1) 
> [ ] 

4.. Enter the number of times t~e test will executeo 

NOTE 

If you select multiple cycles Q the 
disk warning message is displayed 
during the first cycle onlyo 

*Defined by strappiog switches in T8441. 
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When parameterization is com~lete, the screen displays t~e diagnostic 
test menu, six selections at a time. 

CPA FAMILY DIAGNOSTIC ROUTINES. RELEASE - RS.l 
MDLM MASS STORAGE TEST 

>MDLM MASS STORAGE TEST LIST 
>1 - RUN ALL TESTS CONSECUTIVELY 
>2 - SELECT TEST 
>3 - LINE MODULE LOOPBACK 
>4 - FORMAT TEST 
>5 - SEEK TEST 
>6 - WRITE/READ TEST 
>PRESS TRANSMIT KEY TO DISPLAY OTHER SELECTIONS, OR 
>SELECT A TEST NUMBER FROM THE MENU 
) ( ] 

If the transmit key is pressed, the last selection is displayed: 

>7 - PARK HEADS FOR SHIPPING 
>ENTER TEST SELECTION NUMBER 
) [ ] 

NOTE 

pressing the the FUNCTION/F2 keys terminates 
the tests. Terminating the tests during the 
format sequence is not recommended 0 • 

5. Enter the test number (1 through 6) and press the TRANSMIT 
(XMIT) key. 

NOTE 

The format test checks each logical block 
using four data patterns. The write/read 
test uses one data pattern and random 
seeks. The format test identifies problems 
with the media but does not isolate timing 
problems. The write/read test does both. 
If your concern is the media, the write/read 
test may be bypassed. 
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ae In Test 1, the tests run consecutively and the cycle 
counter is updated after all tests are exec :ede 

During the rigid disk tests, the console displays a 
~arning message before the format and writ read tests: 

*~WARNING**DATA OH SELECTED DRIVE WILL BE DESTROYED 
>ENTER (1) TO CONTINUE, PRESS XMIT TO ABORT 
) ( ] 

If you select 1, you are given a second chance: 

>**ARE YOU SURE?** (1) TO CONTINUE, XMIT TO ABORT 
) [ ] 

If you choose to format the disk, the warning does not 
appear when the write/read test begins& 

If you select the diSKette test and a diagnostic or 
Telcon diskette is in the drive, the following warning 
appears before the format test: 

**WARNING. DIAGNOSTIC (TELCON) DISKETTE IS IN ORIVEo 
>ENTER (1) TO CONTINUE, PRESS XMIT TO ABORT 
) [ 1 

If you chose to format the diskette p the warning does not 
appear during the write/read teste 

be In Test 2, the test selects the L~U.N. specified by the 
operator (if more than one is con:igured) and then 
initiates a series of hardware controller functions: 
target select, L.UeN~ select, and cylinder select. 

c. In Test 3, the diagnostic performs the line module 
loopback test. One byte of data is sent to the MDLM and 
it returns a byte of data which is compared wi~h the one 
sen t e All 2 5 6 pas sib I e b y t e s (0 0 - F F ) are sen t • 

d. In Test 4, the program performs the controller-format­
track (prep) function e T~ere are two options: Type a 
and Type 1. 

Type a uses new mode-select data. Select this format 
when you are installing a new drive e Type 0 for~ats 
5-1/4 inch flexible diskettes for 512 bytes/sector, 9 
sectors/track, OSDD, 96 tracks per inch (tpi) e Rigid 
drives can be formatted for 10, 30, or 72 megabytes 
depending on the drive installed. The format is 256 
bytes/sector, 32 sectors/track (Telcon format) c If a 30-
or 72-megabyte device is preoped at lesser capacitYI the 
additional space is not available Ear usee 
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Rev" HCB-2 

Care must be taken when using the Type 0 
format. The 10 megabyte drives will not 
return an error status if an attempt is 
made to format them at a higher capacitYG 
Positive knowledge of drive capacity is 
essential when specifying a Type a format 
operation G-

10-5 

Type 1 formats the device using the existing mode-select 
data which the controller reads from the drive at 256 
bytes/sector (logical block). 

Approximate format times for the drives are: 

10 MB 20 MB 30 MB 12 MB 

15 mins. 30 mins. 40 mins. 90 mins. 

NOTE 

When the format test is completed, the 
console displays the sense bytes. A 
successful result is: 

)sense bytes vld 
FOOO 

I<y/ 
0900 

blocks 
0000 0000 

ecc/rtry 
0000 0000 

e. In Test 5, the diagnostic executes a number of seek 
patterns to verify the capability of the seek mechanism 
in the disk. 

NOTES 

If the write read test is performed 
on the fixed disk, you must reformat 
the drive using a Type a format before 
the drive can be used by Telcon. 

When the write read test is executed 
using the RUN ALL TESTS CONSECUTIVELY 
option, enqui: data written on the disk 
by FORMAT TEST is destroyed. When FORMAT 
TEST is executed on a subsequent pass, an 
error is generated because it uses Type 1 
format and the enquiry data is invalid. 
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fID In Test 6, the test writes and then reads back and 
verifies one data pattern and performs random seeks of 
the data~ The test checks the selected logical blocKs of 
the L .. UoN .. 

g .. In Test 1, the heads are moved to a safe location in the 
drive in preparation for shipping (10 Mbyte drive only) 0 

As each test is executed, the screen displays information about the 
test and the parameters. A sample display follows .. 

CPA F~~ILY DIAGNOSTIC ROUTINES. RELEASE - RSel 
MDLM MASS STORAGE TEST 

PORT IS 0005 LM I .. D. 3 0009 TARGET/LUN = 7070 
(line 3) 

WRITE/READ TEST ***TEST IN PROGRESS (or TEST COMPLETE)*** 
(line 4) 

data pattern = 6D86 086D 8608 
(line 5) 

(Test information - up to 10 lines) 
)RESPONSE FROM TARGET/LUN 0070 
)RESPONSE FROM TARGET/LUN 0072 
>RES?ONSE SUB-TEST COMPLETE 
>FORMAT COMPLETE 
) [ ] 

The upp~r two digits of the target/L.U.No display identify the 
selected deviceo The lower two digits identify the target/LoU.Nc that 
answered the last good commande The two sets of numbers should be the 
same. The data-pattern display applies to the write/read test and the 
loopback test" 
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At the end of the test or when an error occurs, the console displays 
the following message: 

>NEXT OPERATION? 
>ENTER 1 (CONTINUE), 2 (REPEAT), 3 (START) I 4 (EXIT), 5 (RETRY) 
> [ ] 

where: 

1 = At test completion, returns program to test selection. 
= After an error, continues from where error occurred. 

2 = Repeats current test. 
3 = Goes to the start of the diagnostic test~ Must be selected 

when a change in test cycles or drive is required. 
4 = Exits the diagnostic and returns to the system executive. 
S • Retries the last I/O when an e~ror occurs. 

10 • 3 ., Er r 0 r Re po r t i ng 

The console reports ~crors as general error statements or error 
codes. The code specifies what the program was doing when the error 
occurred. If a command error occurs, all available status is 
displayed. 

The console dis?lays the error information for all of the tests in the 
following format: 

>Explanation message 
>command descriptor block 
>1/0 status CMD DATA 
>ex pected : (AAAA) (BBBB) 
>received: 
>sense bytes, if available 

where: 

CMD 
FLAG 
(CCCC) 

LOG.BLK 
CNT 
(0,000 ) 

COUNT' 
DEVC 
(EEEE) 

SCSI 
( FFFF) 

AAAA = Line module status for command transfer from MDL~ 
to SCSI controller 

BBBB = Line module status for data transfer to/from MDLM and SCSI 

CCCC = Flag word which provides a trace of port processor 
operations 

DODD = The number of bytes transferred between the line module 
and the SCSI controller on a read or write (variable) 

EEEE = Device error status 

FFFF = SCSI error status 



DR2604 
Multiple Device Line Module Mass 
Storage Diagnostic Test Revs HCE-2 10-8 

Following is a sample of an error information display and detailed 
descriptions of the command descriptor block, the I/O status, and the 
sense bytes 10, 

>BAD STATUS ON SEEK COMMAND 
>command descriptor block CMD LOG. BLK COUNT 

oaoo C3AO 0000 
>I/O status cmd data flag ent deve 

expected := 0000 0000 00A7 0000 0000 
received ::& 0021 0000 00A7 0000 0200 

)sense bytes vld ky/ blocks ecc/rtry 
FOOO 0500 OOC3 AOOO 0000 0000 

)seek was to logical block 000aC3AO 
>last seek was to logical block 00000042 

scsi 
0000 
0000 

)command descriptor block CMD LQG"BLK COtJNT 
0000 0000 0000 

COMMAND a 1 2 3 4 5 

Test Ready OOLO 0000 0000 
Rezero Unit OlLO 0000 0000 
Request Sense 03LO 0000 **00 
Format a 04LO 0000 0000 

8000 
Fermat 1 04LO 0000 0000 
Seek 08 L/ LEAD R/ 0000 
Inquiry 12LO 0000 2800 
Mode Select l5LO 0000 1000 
Reassign Block. 07LO 0000 0000 
Reserve Unit 16LO 0000 0000 
Release Unit. 17LO 0000 0000 
Stop Unit 18LO 0000 0000 

7 8 
Read Da t.a 28LO / LEADR / taLKS 
Write Data 24LO / LEADR / #BLKS 

where: L 2 logical unit (left-shifted one bit) 
It: byte 4 = number of bytes allocated for sense data 
Format 0: byte 4 (0000) = 256 bytes/logical block 
Format 0: byte 4 (SOOO) = 512 bytes/logical block 
Format 1: byte 4 (0000) = 256 bytes/logical block 
Inquiry: byte 4 = 28 
Mode Select: byte 4 = 10 (the length of parameter list) 
LEADR = logical block address 
taLKS = number of blocks of data to be transferred (always 1) 
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>I/O Status cmd 
0000 

data 
0000 

flag 
0000 

cnt 
0000 

devc 
0000 

scsi 
0000 

ISCSI Status 0 
Device Status ~ 

Transfer Count 

~ PFLG (Progress Flag) (2) 
Line Module Status for <Input/Output Data Transfer 
Input = Inquiry 0) 

Request Sense MDLM Input Status 
Read Command 

Output = Mode Select 
Write 
Reassign Blocks 

MDLM Output Status ~ 

Line Module Status for Output 
Command Transfer MDLM Output Status (2) 

< Refer to the following lists, identified by the circled numbers, for 
the description of the status bitso 

o 

NOTE 

The status is displayed in hexadecimalo 
The bits are numbered 0 through 15 as 
follows: 

a HEXADECIMAL a o 

x x x x / x x x x / BINARY / X x x x / x x x x 

o 1 2 3 456 7 BITS 8 9 10 11 12 13 14 15 
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8 MDLM OUTPUT STATUS 

Bit 

4* 

5 

6 

i 

8 

9 

10 

11 

12 

14 

15*'Il! 

*MSB 
* * LSB 

Status 

Response Timer 

Message Timer 

Adapter Error 

'f'A"f~ "" SIl:I" ~'-'!i .. h 
"J.VH~ s:: Q ...... 

Break. Path 

Buffer Active 

Check Sense 

Device Busy 

Restore pointers 

Read Status 

Status Branch 

Descriotion 

Set if output response timer expiresc 
Causes unconditional terminatione 
Set if output message timer expires. Causes 
unconditional termination. 
Set if error is detected by line module 
during output operation. Causes 
unconditional termination. 
Set if current physical path is established 
to a device other than the reques~ed one. 
Causes unconditional termination. 
Set if disconnect message is received by the 
line module. To obtain the amount of valid 
data that was transferred f execute read 
transfer count instructionc 
Set if command complete message was received 
during output data transfer and the line 
module still has data in its output buf:er. 
Causes unconditional termination. To obtain 
amount of valid data that was trans:erred, 
execute read transfer count instruction. 
Set if sense data is available. Causes 
unconditional terminationo To obtain sense 
data, excute input SDT instruction with 
request function flag sete 
Set if device is busy or reserved. Causes 
unconditional terminatian~ 
Set if restore pointers message is received 
by the line module. Causes unconditional 
terminations To obtain amount of valid data 
transferred f execute read transfer count 
instruction" 
Set if command completion status received 
from device contains status bits other than 
Check Sense and Busye Causes unconditional 
termination .. 
Set by CLC if a status bit is set and its 
corresponding chain flag is cleare Occurs 
only after the line module status is passed 
to the CLC .. 
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MDLM INPUT STATUS 

0* 

1 

4 

5 

6 

7 

8 

10 

11 

12 

14 

15** 

**LSB 

No Buffer 

I Limit 

Response Timer 

Message Timer 

Adapter Error 

Wrong Path 

Break Path 

Check Sense 

Device Busy 

Restore Pointers 

Read Status 

Status Branch 

Set by CLC when allocating input space and 
the zeroed buffer pool is empty Causes 
uncond tional termination. 
Set by CLC when input limit is reached and 
input chain flag 17 is set. 
Set if input response timer expires. 
Causes unconditional termination. 
Set if input message timer expires. 
Causes unconditional termination. 
Set if error is detected by line module 
during input operationo Causes 
unconditional termination. 
Set if current physical path is 
established to a device other than the 
requested one. Causes unconditional 
termination. 
Set if disconnect message is received by 
the line module. To obtain the amount of 
valid data that was transferred, execute 
read transfer count instruction. 
Set if sense data is available. Causes 
unconditional termination. 
Set if device is busy or reserved. Causes 
unconditional tecmination. 
Set if restore pointers message is 
received by the line module. Causes 
unconditional termination. To obtain 
amount of valid data transferred, execute 
read transfer count instruction. 
Set if command completion status received 
from device contains status bits other 
than Check Sense and Busy. Causes 
unconditional termination. 
Set by CLC if a status bit is set and its 
corresponding chain flag is clear. Occurs 
only after the line module status is 
passed to the CLe. 
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(2) PFLG (PROGRESS FLAG) WORD DEFINITIONS 

15-
14 
13 
12 
11 
10 

9 
0 
!.,j 

7 
6 
5 
4 
3 
:2 
1 
0'** 

SF Mask 

000 
040 
020 
010 
008 
004 
002 
1"1I"; 'I 
I.nJJ.. 

080 
040 
020 
010 
008 
004 
002 
001 

Definition 

Read/Write Chain Started 
Data Read Started 
Data Write Started 
Inquiry Chain Started 
Sense Chain Started 
Loopback Chain Started 
Loopback Write Complete, Starting Read 
Starting Variable Data Output Chain 
Send CDS Chain Started 
Not Used 
COB Transfer Complete (any command chain) 
Data Transfer Complete, Loopback complete 
Clear, Set Device Address Chain Complete 
Read Status Chain Started 
Device Status Valid 
I/O Chain Complete 

~ DEVICE STATUS 

Bit 

0* 
1 
:2 
3 

Status 

Extended Sta.tus 
Vendor unique 
Vendor unique 
Intermediate 
Status 

4 Device Busy 
5 Conditions Met 
6 Check Sense 
7 Vendor Unique 
15** Retry Occurred 

*Msa 
**1'..S3 

Descriction 

Set if the second byte has valid datao 

Set if any intermediate sta.tus is sent 
during a series of linked SCSI instruc­
tionse This bit is not set for any ending 
sta.tus. 

Linking of SCSI instructions is ~ot 
supported by the MDLM, so bit 3 should 
never be sete 

Set if device is busy or reserved~ 
Set if a test condition is meto 
Sense data is available~ 

A message, SCSI status, IPL command, or 
sense command was transferred successfully 
by the MDLM, but some recovery action was 
required .. 



DR2604 
Multiple Device Line Module Mass 
Storage Diagnostic Test Rev. HCB-2 10-13 

CD SCSI STATUS 

Bit 

OXXX 
0* 

1 

*Msa 
**LSB 

Status 

parity Error 

SCSI Timeout 

SCSI Clear 

Hardware Error 

Description 

Set if parity error was detected by the 
line module during the transfer of an 
input data. byte .. 
Set if controller does not respond to 
selection sequence (or fails during 
reselection sequence).. Usually occurs 
because controller is non-existent or has 
not completed POCe 
Set if line module detected a. SCSI 
interface clear .. 
Set if line module detected an 
unrecoverable parity errore 
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>sense bytes vld ky! bLoCKS ecc/rtry 
0000 0000 

COMMAND 

Test Unit Ready 
Rezero unit 
Request Sense 
Fe rm a. t a ( 256 ) 

( 512) 
Fa rma. t 1 ( 256 ) 
Seek 
Inquiry 
Mode sefect 
Reassign alock 
Reserve Unit 
Release Unit 
Stop Unit 
Read Data 
Wr::ite Data. 

0000 0000 0000 0000 

o 1 

70 00 
70 00 

80/00 00 
70 00 
Fa 00 

2 3 5 6 7 

OK 00 00 00 00 00 
OK 00 00 00 00 00 
OK 00 00 00 00 00 
OK iDEFECTVE BLKS 00 
OK iDEFECTVE BLKS 00 

8 9 

00 00 
00 00 
00 00 
00 00 
00 00 

70 00 OK JDEFECT\~ 8LKS 00 00 00 
70 
70 
70 
70 
10 
70 
70 
70 
70 

00 
00 
00 
00 
00 
00 
00 
00 
00 

OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

00 
00 
00 
aLK 
00 
00 
00 
LST 
LST 

00 00 00 
00 00 00 
00 00 00 
I NOT READ 
00 00 00 
00 00 00 
00 00 00 
BLK ERROR/ 
aLK ERROR/ 

00 
00 
00 
00 
00 
00 
00 
00 
00 

00 
00 
00 
00 
00 
00 
00 
00 
00 

00 
00 
00 
00 
00 
00 
00 
tECC 
tRTRY 

where: 70, FO, 80, or 00 s valid bit (upper bit can be 0 or 1) 
K = sense key byte 

vld 

'DEFECTVE BLKS = number of defectiv~ blacks, if any 
aLK t NOT READ = block number that could not be read 
LST BLK ERROR = last block where an error was found 
iEee = number of ECCs during a read operation 
iRTRY = number of re-tries during a write operation 

OXXX If 70, sense command completed but only sense key is valid. 
If Fa, sense command completed and data is valid. 
If 80, sense command did not complete but sense key is valid& 
If 00, sense command did not complete ot no sense data is 
available. 
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ky/ 
XOXX If the valid bit is set (F or 8) , the sense key for the al:" of 

the commands is : 

Search/No Find 0 
Recoverable Error 1 
Media Error 3 
Hardware Error 4 
Format Complete 9 
Search/Found C 
volume Overflow D 

If the valid bit is not set ( 0 or 7) , the sense key for the 
command is: 

COMMAND 

R S F W I M R R R 
E E R R R S N D E E E C S 

T Z N M E I E Q s A S L 0 T 
U R S A A T E R E S V S p 0 
R 0 E T D E K E L G E E Y P 

SENSE KEY 

No Sense 0 X 
Recove::able Error 1 X X X X X 
Not Ready 2 X X X X X X X X X X X 
Media Error 3 X X X X X X X X 
Hardware Error 4 X X X X X X X X X X X X X X 
I lleg al Reques t 5 X X X X X X X X X X X X X X 
Unit Attention 60 X X X X X X X X X X X X 
Format Complete 9 X 
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The error information for the individual tests is summarized as 
follows: 

• Select Test 

Error messages are: 
AN INVALID TARGET/LeU.No WAS SELECTED AND RETURNED GOOD 
STATUS. 

COULD NOT RE-SELECT INITIALLY SELECTED TARGET/L.U.N. 

SEEK TO LAST VALID LOGICAL BLOCK ON THE DISK/DISKETTE 
RETURNED AN ERROR. 

SEEK TO 1 PAST LAST VALID LOGICAL BLOCK ON THE DISK/ DISKETTE 
DID NOT RETURN AN ERROR. 

• Loopback Test 

Documented errors are limited to bad I/O status and 
miscompare of data sent and receivedo Reported in error 
information display. 

• Format Test 

Sense bytes are displayed at the end of the prepe A 
successful completion is~ 

>sense bytes 

• Seek Test 

vld 
FOOo 

ky/ 
0900 

blocks 
0000 0000 

ecc/retry 
0000 

Documented errors are limited to bad status on seek command 
and are reported in error information displayo Display 
includes following messages: 

SEEK WAS TO LOGICAL BLOCK XXXXXXXX 
LAST SEEK WAS TO LOGICAL BLOCK XXXXXXXX 

• Write/Read Test 

Documented errors are limited to bad status and data compare 
errors and are reported in error information displaye 
Display includes following messages: 

READ/WRITE WAS TO LOGICAL BLOCK XXXXXXXX 
LAST READ/WRITE WAS TO LOGICAL BLOCK XXXXXXXX 
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The list that follows summa izes the error messages and ident ~ es the 
order to follow during trouble isolation proced re 0003 i ?encix 
A. Note that this listing differs from those in other sections of the 
bo 0 k .. I t pro v ide s the i sol a t ion a r d e r (1, 2, 3, 4), not the i sol a t ion 
procedure Only one isolation procedure, 00036, is defined for the 
MDLM 

Status Messages 

The following status messages are part of the error 
information display_ They are followed by the command 
descriptor block. 

BAD STATUS FROM READ DEVICE ID COMMAND 

BAD STATUS FROM REZERO UNIT COMMAND 

BAD STATUS FROM SEEK COMMAND 

BAD STATUS FROM READ SENSE COMMAND 

BAD STATUS FROM MODE 1 READ COMMAND 

BAD STATUS FROM MODE 1 WRITE COMMAND 

BAD STATUS FROM MODE a LOOPBACK READ COMMAND 

BAD STATUS FROM MODE 1 LOOPBACK READ COMMAND 

BAD STATUS FROM MODE SELECT COMMAND 

BAD STATUS FROM FORMAT COMMAND 

BAD STATUS FROM INQUIRY COMMAND 

BAD STATUS FROM STOP COMMAND 
(Only valid on a head stop) 

Isolation 
Order for 

2 I 1 

2 , 3/4 

3/4 

2 , 3/4, 
1 

2, 3/4 
1 

2 , 3/ -1 
1 

2 , 1 

2 , 1 

1 , 2 

3/4, 2, 
1 

2 , 3/4 

2 3 
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Error Message Descrietion 

General Error Messages 

INVALID INPUT, PLEASE TRY AGAIN 

Revs> HCB-2 

An input cannot be translated properly (eDgs, an alpha 
character was received when a numeric input was 
expected) • 

USE OF CONSOLE PORT IS INVALID 

Re-enter number of port where MDLM is installed. 

CHANNEL WILL NOT INITIALIZE 
ENTER PP NUMBER (HEX OO-FF D=OOXX) 

Selected port is not communicating with the CLeo 
Re-enter port number of MDLMo 

THE LINE MODULE TYPE MAY NOT BE USED BY THIS 
DIAGNOSTIC 
CHANNEL NUMBER IS NOT WITHIN THE LEGAL RANGE 

Port number entered is not the MDLM~ Check conEigu= 
ration and enter correct number. 

10-18 

Isalatior 
Order for 
00036 

1 

SCSI CLEAR, DEVICE SELECT FAILED 2p 3/4 

Unable to access target/L.U~No following clears 

pp oro NOT RESPOND TO I/O REQUEST 

Port processor has stopped. See progress flag word 
to determine where hang occurred. 

THE PORT PROCESSOR CHAIN WOULD NOT EXECUTE 

The port processor could not read the LMIDo 

ERROR WHILE RE-SELECTING ORIGINAL TARGET/LUN 

During the select test, bad status was received during 
attempt to re-select specified target!L0UeN. 

1 

2 I I, 
4 

2, 1, 
3/4 
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Error Messace Descriotion 

ADVISORY - ERROR READING VOLUME LABEL 

Failure occurred during att t to read volume label 
ical block 11 to determ ne if media is 

nostic or Telcon software. Usually indicates that 
a is not formatted or has non-standard format. 

A DATA COMPARE ERROR OCCURRED 
CHARACTER NUMBER = 
ERROR CODE = 
A discrepancy was found during a compare of the data 
buffers in writ read test. The character number 
specifies the position (offset) of the character in 
the buffer. 

PP DID NOT COMPLETE IN SPECIFIED TIME. 
Command or data transfer did not complete in allotted 
time. See command or data transfer status to 
determine type of error. Use re-try 'option first. 

CONTROLLER DID NOT DETECT INVALID DRIVE 

Test-Unit-Ready issued to L.U.N. (drive) in upper byte 
of target/L.U.N. display did not return bad status. 

SELECTED DRIVE SIZE IS NON-STANDARD 

If there were no logical blocks d splayed for the 
indicated track, check that the media is formatted. 
Re-enter parameter. 

SELECTED L.U.N. (DRIVE) IS NOT PRESENT 

The LoU.N. is not configured or cannot respond. 
Re-enter the parameter for the L.U.N 

ERROR DETECTED ON SEEK TO LAST VALID LOGICAL BLOCK 
XXXXXXXX 

Seek was done to the highest ical block (according 
to inquiry data returned) and an error was reported. 
Drive should be reformatted. 

ERROR NOT DETECTED ON SEEK TO INVALID LOGICAL B K 

Error induced by diagnostic was not reported. 

-1 

Iso1ati n 
Order far 
000 6 

3/4 

1 

2, 1 

3/4 

3/4 
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11. U10 MAGNETIC TAPE DIAGNOSTIC TEST 

llel. Introduction 

The DI0 magnetic tape diagnostic test checks the major functions of 
the SPERRY UI0 Magnetic Tape Subsystem Type 0871 (F2721) ~ 

11.2. General Information 

When errors occur, the error information includes the interrupt status 
bits and the sense status bits returned by the tape controller. The 
bit numbering system for the controller status identifies bit 0 as the 
least significant bit (LS3): however, the display on the maintenance 
panel has register content in bits 16 through 31 with bit 31 as the 
LSB. . 

Figure 11-1 relates the tape controller status bits to the maintenance 
panel bits. Figure 11-2 provides the same information for the sense 
status bits. 

The two matrices that follow the figures give the bit settings of the 
interrupt status word when the completion status is abnor~al and when 
it is normal. 
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Status Bits 

15 (MaSS) 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 
o 

Descriotion (if Set) 

Abnormal completion 
Mode 0 = PEi 1 = NRZI 
Write protected 
BOT detected 
EOT detected 
MTU rewinding 
MTU online 
MTU ready 
Command reject 
Device end 
File mark detected 
Unit check/Not ready 
Record Incomplete 
Corrected error 
MTU 1 selected 
MTU 0 selected 

Rev~ HCB...,2 

Panel Bits 

16 (MSB) 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Figure 11-1. Magnetic Tape Controller Status Bits 

Sense Bits 

15 (MSB) 
14 
13 
12 
11 
10 

9 
a 
7 
6 
5 
4 
3 
2 
1 
o 

15-1 

DescriPtion (If Set) 

Sense Word a Status 
Drive selected 
Format 
Tape runaway 
Reverse motion fault 
Not used (Zero) 
Skew error 
Overrun or underrun 
Not used (Zero) 
Not used (Zero) 
No byte count 
Noise detected 
No t 1.1 sed (Z e r 0 ) 

Not used (Ze ro) 
Not used (Ze ro) 
Not used (Zero) 
Not used (Zero) 

Sense Word 1 Status 
Residual byte count 

Panel Bits 

16 (MSB) 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

16-31 

Figure 11-2. Magnetic Tape Controller Sense Bits 
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Interrupt Status Word - Abnormal 

A M F B 
B 0 I 0 
N D L T 
o E E 
R 
M (1) P 
A N R 
L R 0 

Z T 
C I E 
o C 
M (2) T 
P P 
L E 

E 
o 
T 

R 0 
E N 
W L 
I I 
N N 
I E 
N 
G 

Reo 
E 0 E 
A M V 
o M I 
Y A C 

N E 
o 

E 
R N 
E 0 
J 
E 
C 
T 

F 0 
I N 
L I 
E T 

M C 
A H 
R E 
K C 

D 
E 
T 
E 
C 

K 

letion 

R C U U 
EON N 
C R I I 
o R T T 
R E 
D C 1 2 

T 
I E S S 
N DEE 
C L L 
o E E E 
M R C C 
P R T T 
L 0 

R 

1 X X 1 0 011 0 0 0 0 X X S S 

1 X X X X X X X 1 0 0 X X 0 S S 

1 X X a X a 1 1 a a lOX ass 

1 X X a x 0 1 100 0 x x 0 S S 

1 x x x x 0 110 0 a 0 x x S s 

1 1 X X X a 1 .1 a a a a x ass 

lOX X X a 1 1 0 a a a x x S S 

1 x x x X a 110 a 0 0 x X S S 

1 X a X x a 1 1 100 a a ass 

1 x x x x a 1 1 a 0 0 0 x x s s 

1 X X a 1 0 1 1 a 0 x a X x S S 

1 X X X X 0 X X 1 0 a 1 0 ass 

100 a x a 1 1 a a a a a 1 S S 

1 x x x x 0 1 100 a a 1 x S s 

1 X X X X X X X x 1 x a x x s S 

end a = Bit a set 
1 = Bit 1 set 

Rev HCB-2 11-

Error 

Reverse Motion Fault 

Command Reject 

File Mark Detected/ 
Read or Space Block 
Ta?e Runaway 

Parity Error 

Format Error 

Skew Error 

Overrun/Under run 

Zero Byte Count 
with Write Command 
Noise Detected 

EOT Marker Detected 

Unit Check 

Corrected Error 
During Write 
Read Byte Count 
Exceeds Block Length 
I/O Channel Parity 
Er ror 

X = Bit is 1 or a depending on operation 
5 - Bit 14 or bit 15 is 1 d in9 on drive selected 
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Interrupt Status Word - Normal Completion 

A M F 
B 0 I 
N D L 
o E E 
R 
M (l) P 
A N R 
L R 0 

Z T 
C I E 
a c 
M (2) T 
p P 
L E 

a E 
o 0 
T . T 

R 
E 
W 
I 
N 
I 
N 
G 

15 14 13 12 11 10 

o 
N 
L 
I 
N 
E 

9 

R 
E 
A 
o 
y 

8 

C D 
o E 
M V 
M I 
A C 
N E 
o 

E 

F 
I 
L 
E 

M 
A 
R 

U 
N 
I 
T 

C 
H 
E 

R 
E 
C 
o 
R 
o 

I 

C 
o 
R 
R 
E 
C 
T 
E 

u U 
N ·N 

I I 
T T 

1 :2 

s s 
R N KeN 0 E E 
E 0 
J 
E 
C 
T 

7 6 

D 
E 
T 
E 
C 
T 

K 

5 4 

eLL 
o E E E 
M R C C 
P R T T 
L 0 

R 

3 2 1 a 

o x x a 0 110 0 100 0 0 S S 

a x x 1 0 0 1 1 0 0 000 0 S S 

a a 0 0 0 000 0 100 0 0 S S 

a x x 0 0 0 1 1 0 100 x x S S 

a x x 0 x all 0 1 0 0 x x 5 S 

a x x 0 a a 1 1 0 a a 0 a 0 S S 

a x x 0 x a 110 1 0 0 0 ass 

a x x a 0 a 1 1 a 110 0 0 S S 

o x x 0 x 0 1 1 0 110 0 ass 

o x a a x a 1 1 0 1 0 0 0 0 S S 

o x 0 0 x a 1 1 0 100 0 D S 5 

a x a 0 x a 1 1 a 110 a ass 

x x x x x x x x 0 x a x a 0 S S 

o x x x x x x x 0 1 X X 0 ass 

000 x x 0 1 100 000 0 S S 

Legend: 0:1 Bit 0 set 
1 :I Bit 1 set 

Rev" HCB-2 11-4 

Command 

Rewind 

Rewind Complete 

Rewind w/Interlock 

Read Forward 

Read Reve r se 

Forward Space alock 

Reverse Space Block 

Forward Space File 

Reverse Space File 

Write 

Erase 

Write File Mark 

Sense 

Status 

Online 

X :I Bit is 1 or 0 depending on operation 
S - Bit 14 or bit 15 is 1 depending on drive selected 



DR2604 UIO Magnetic Tape Diagnostic Test 

11&3~ Test Procedure 

CAUTION 

Use scratch tapes throughout this test. 
Data is written on the tape, erasing any 
previous data. 

NOTES 

Perform the parallel line module micro­
diagnostics and macrodiagnostics before 
running this diagnostic test. 

Pressing the F2 key starts the program 
at the disk number request. Pressing 
the F3 key starts the program at the 
test selection. 

The tape write ring can be removed for 
any of the tests to checkout the write­
protect function. 

A master-clear function is done at the 
beginning of each test and a set-mode 
function is done at the beginning of 
most of the "tests. These functions 
rewind the tape to the beginning of 
tape (BOT) and write a file mark. 

11-5 
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When the UIO magnetic tape diagnostic test is selected from the system 
menu, the console displays a series of prompts which request the 
configuration and execution parameters of the test" 

CPA FAMILY DIAGNOSTIC ROUTINES" RELEASE - 5~1 
U10 MAGNETIC TAPE (TOa7l :F2721) 

*9** MOUNT SCRATCH TAPE WITH WRITE RING **** 
)PRESS TRANSMIT TO CONTINUE 

1" Install the scratch tape in the drive, set the tape unit 
online, and press TRANSMIT key. 

)ENTER THE PORT NUMBER ( IN HEX ) 
) [ ] 

2. Enter the port number of the parallel line module for the 
m~9netic tape unit (MTU) " The program tests the line module 
ID (LMID) for that port, and if it is the correct port and 
will initialize, the screen displays the LMID and the port 
number on fixed line 4c 

LM IeDo= 0010 PORT = XXXX 

)ENTER THE NUMBER OF DRIVE TO BE TESTED (a, 1 or S, D=O) 
> [ ] 

3.. Enter the number of the drive (0 or 1)" The B selection 
t est s bo t h d r i v e S OJ Th e de f au 1 tis d r i v e 0 (t he E irs t d r i ve) 0 

>ENTER CYCLE COUNT (l-9999,I=INFINITE,D=1) 
> [ ] 

48 Enter the number of times each test will run and press the 
TRANSMIT key., The next display is the UIO test listo 



DR2604 . Ul0 Magnetic Tape Diagnostic Test Rev. HCB-2 

CPA FAMILY DIAGNOSTIC ROUTINES. R£LEASE - 5.1 
UI0 MAGNETIC TAPE (T0871 :F2721) 

U-I0 TAPE DIAGNOSTIC TEST LIST 
>1 - INDIVIDUAL FUNCTIONS 
>2 - WRITE/READ DATA PATH 
:> [ j 

11-7 

5Q To test the capability of the MTU to perform various 
functions, select item 1. To test the write/read data path, 
select item 2. 

The individual functions test provides 14 subtests: 

1.. READ STATUS 
2. READ SENSE 
3. BASIC COMMANDS 
4. SET MODE 
5. WRITE/ READ 
6. WRITE FILEMARK 
7. MASTER CLEAR 
8. REWIND/W/lLOCK 
9. READ REV. DATA 

1 0 • FW D .. S P • B L K .. 
11 • REV. S P. B L K • 
12. FWD. SP. FILE 
13 • REV. S P. F I L E 
14. ERASE 

Following selection of a subtest, the screen dis?lays a test number on 
fixed-line 5. 

TEST IN PROGRESS XXXX 

The first digit is the test number. The third and fourth digits 
are the subtest number. For example, 1002 is test 1, subtest 2. 

When the subtest completes, the console displays the number of 
completed cycles (in hexadecimal) on fixed-line 6 and the number of 
errors on fixed-line 7. At the beginning of each subtest, the cycle 
count and error count are zeroed. 
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lle4e Error Reporting 

The console reports errors occurring during parameterization as error 
roessages@ The error messages are summarized as follows: 

CHANNEL WILL NOT INITIALIZE 

parallel line module is not present for selected channel or it 
cannot communicate with the CLC. 

THE CHANNEL NUMBER IS NOT WITHIN LEGAL RANGE 

The selection was either less that a or greater than 255 (XFF) ~ 
Enter correct valuee 

USE OF THE CONSOLE CHANNEL IS INVALID 

The selected channel is the console porto Re-enter port 
selection. 

USE OF THE· LOADER CHANNEL IS ILLEGAL 

The selected channel is the integrated diskette drive port. 
Enter another selection. 

THE PORT PROCESSOR CHAIN WOULD NOT EXECUTE 

The port processor chain-completion flag was not sete 

THIS LM TYPE MAY NOT BE USED WITH THIS DIAGNOSTIC 

The LMID is not correct for the parallel port where the magnetic 
tape unit is connectedQ Re-enter LMIDe 

Test errors are displayed in the format: 

ERROR CODE XXXX 

The first and second digits from the left identify the test and 
subtest: the third and fourth digits provide the error number~ 

Example: 

ERROR CODE 1401 

14 = test 1, subtest 4 
01 = error 1 within the subtest 
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11.4.1. Individual Test Descriptions and Error Information 

The descriptions that follow explain each subtest and the error code 
or codes associated with it. The fourteen subtests of test one are 
presented first. 

1. Read Status 

After the master clear function completes, the subtest checKs 
the following status: BOT, online, ready, file mark 
detected, drive 0 or 1 detected. 

ERROR CODE 1101 = Bad status received: status of drive 1 
should be 1341. 

2. Read Sense 

The subtest writes a block with a zero byte count of 'AAAA' 
data and then reads the sense data. Following master clear, 
the MTU writes a block of data with a zero byte count of 
'AAAA' data. 

ERROR CODE 1201 = No abnormal completion after write block. 

ERROR CODE 1202 = No abnormal completion after read sense 
data. 

ERROR CODE 1203 = Sense data was not correct: sense word 
should be 0040 

3. Basic Commands 

The subtest requests the mode, P.E. or NRZI, writes a 
corresponding file mark, checKs the file mark status, and 
then rewinds the tape to BOT and checks status. 

4. Set Mode 

The subtest writes a file mark in PQEe mode, checks status, 
and rewinds. It performs the same actions in NRZI mode and 
then repeats the activity in P.E. mode. 

5. Write/Read Data 

The subtest requests the mode, P.E. or NRZI, and then writes 
three blocKs of different data. It then reads the blocks, 
rewinds ,the tape, checks status, and verifies the data. 

ERROR CODE 1501 = Data error on first block: should be 5555. 

ERROR CODE 1502 = Data error on second block: should be 
AAAA. 

ERROR CODE 1503 = Data error on third block: should be 0000. 



DR2604 UlO Magnetic Tape Diagnostic Test Rev. HCB-2 11-10 

6. Write File Mark 

The subtest requests the mode, P.E. or NRZI, and then writes 
a file mark and one blacK of data (AAAA), rewrites a fi e 
mark, ana rewinds the tape. Next, it reads the file mark and 
the data, and rewinds the tape. The functions are performed 
again using two blocks of data. 

ERROR CODE 1601 == Read file mark did not cause abnot":11al 
completion • 

ERROR ""1"'I1"\~ ., ~ f'I "'l 
== 

0 .... ..:11 status on reading first e .; , _ mark. ,-YJ../J;;,o J..,;n"",,- QQ.", J:.l.!.e 

ERROR CODE 1603 :1£ Data error on reading first data block" 

ERROR CODE 1604 == Data error on reading second data block~ 

ERROR CODE 1605 == Read file mark did not cause abnar:nal 
completion. 

ERROR CODE 1606 == Bad status on reading file mark 

741 Master Clear 

The subtest requests the mode, P.E. or NRZI, and then writes 
one block of data, attempts to write another block of data 
with one word over buffer size, performs a master clear, and 
then reads the status. 

ERROR CODE 1701 == Oversize block did not cause abnormal 
completion .. 

ERROR CODE 1702 = Bad status after writing oversize blocKe 

ERROR CODE li03 == Abnormal completion status afte~ master 
clear. 

ERROR CODE 1704 == Bad status after master clear .. 

Be Rewind with InterlOCK 

The subtest requests the made, P.Ee or NRZI Q and then writes 
a file marK and five blocks of data, rewinds with interlock, 
and checks status. It then requests that the tape drive be 
placed online and checks status againQ 

ERROR CODE 1801 == Abnormal completion of rewind wit~ 
interlock .. 

ERROR CODE 1802 == Bad status after rewind with interlocko 

ERROR CODE 1803 == Bad status after tape drive is onlineo 
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ge Read Reverse 

The subtest requests the mode, PoE. or NRZI, writes a file 
mark and one block of data, and then reads the block in 
reverse and verifies the data. 

ERROR CODE 1901 = Abnormal completion of reverse read. 

ERROR COCE 1902 • Data error on reverse read. 

10. Forward Space Block 

The subtest requests the mode, PeE. or NRZI, writes a file 
mark and two blocks of data, rewinds and advances one block, 
and then reads the second blOCK. 

ERROR COCE lAOl = Abnormal completion of advance blocKo 

ERROR COCE lA02 = Bad status after advance blOCk. 

ERROR COCE lA03 a Data error in second block. 

lIe Reverse Space Block 

The subtest requests the mode, P.E. or NRZI, writes a file 
mark and two blocks of data, reverses one block, and then 
reads forward one block. 

ERROR COCE IBOl = Abnormal completion of reverse block. 

ERROR CODE 1902 = Bad status after reverse blOCk. 

ERROR CODE IB03 : Cata error on forward read. 

12. Forward Space File 

The subtest requests the mode, P.E. or NRZI, writes a file 
mark, one block of data and another file mark, writes 
another block of data and a file mark, rewinds and advances 
a file, and then performs a forward read of second fileG 

ERROR CODE lCOl : Abnormal completion of forward space file. 

ERROR CODE lC02 : Bad status on forward space file. 

ERROR CODE lC03 : Data error on second file. 
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13. Reverse Space File 

The subtest requests the mode, P.E. or NRZI, writes a file 
mark, one block of data and another file mark, and then 
repeats the process two more timeSe It reverses two files, 
advances one file, and does a forward read of the second 
file. ' 

ERROR CODE IDOL = Abnormal completion of reverse space file 
on first file. 

ERROR 1D02 :: Sad status 
file .. 

on reverse space file on fi:st 

ERROR CODE 1003 = Abnormal completion of reverse space file 
on second file .. 

ERROR CODE 1004 = Bad status on reverse space file on second 
file. 

ERROR CODE 1005 = Abnormal completion of advance file$ 

ERROR CODE 1006 = Bad status on advance file. 

ERROR CODE 1007 ::II Data error in second file .. 

14 $ Erase 

The subtest requests the mode, P.E. ar NRZI, writes a file 
mark and one block of data, reads the block in reverse, 
erases one block, and then reads in reverse and cheCKS 
status .. 

ERROR COCE lEOl ::II Abnormal completion of reverse read e 

ERROR CODE lE02 = Data error on reverse read of :ile. 

ERROR CODE lE03 a Abnormal completion of erasee 

ERROR CODE lE04 a Bad status on erase. 

ERROR CODE lEaS a No abnormal completion after reverse read 
of erased block .. 

ERROR CODE lE06 = 8ad status on reverse read of erased 
blOCK .. 
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Test two has one subtest: 

1. Writ Read Data Path 

The subtest requests the mode, P.E. or NRZI, writes a file 
mark and one block of data, and reads the data in reverse 
Next it rforms a forward space block, writes one block of 
data fa by a reverse e block, and reads forward one 
block It then writes ten ks of data with a file mark 
after each block, reads reverse space file for seven files, 
reads forward four files, and performs a forward read of the 
file. It repeats the whole process and when the end of tape 
(EOT) is reached, the file rewinds and continues. 

ERROR CODES 2101 thru 2107 = Bad status on reverse read of 
files. 

ERROR CODES 2108 thru 2111 = Bad status on forward read of 
files. 

ERROR CODE 2112 = Data errOr in forward read of block. 

11.4.2. Common Error Codes 

Several error codes are common to all of the subtests. They are 
summarized in the following list. 

XX4X 

XXSX 

XX70 

XX72 

XX74 

XXOO = Incorrect status. 
XXOl = Tape drive did not rewind. 

Rewind error: 
XX40 = Rewind command has abnormal completion 

status. 
XX41 = Abnormal status after rewind command. 
XX42 = Tape is not at BOT. 

Set-mode function error: 
XX50 = Abnormal completion of write file mark 

within set-mode function. 
XX51 = Incorrect status on file mark within 

set-mode function 

Bad status with write-data function 

Bad status with read-data function 

Bad status with write file mark outside of 
set-mode function. 
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12. HOST CHANNEL INTERFACE 
DIAGNOSTIC TEST 

The host channel interface diagnostic test checks the operation o~ the 
byte channel (5000039) or the block mux (5U00208) interface between 
the DC? and Series 90/Series 1100 hosts The test verifies that the 
DC? front-end processor can functionally communicate with the hosto 
The following diagnostic programs must be installed in the host: 

Series 1100: 
Series 90: 

PTS 
ONCOMM 

The program performs the testing in the host processor: no checks 
occur in the DCP. The function of the DCP is to receive the data and 
to return it to the host. 

12.2 Test Description 

When the line module port number is entered, the program compares it 
with the line module ID (LMID). If the LMID does not equal 04 
(SU00039 interface) or 014 (SU00208 interface), the console reports an 
error along with the options of leaving the test, or retrying with a 
new port number .. 

If the LMID is correct, the console displays the interface type_ The 
test then requests that the loader program retrieve the appropriate 
microcode from the load device. If the load does not complete, the 
console displays an error message. 

The microcode is loaded into the line module in 4K byte blocks. The 
microcode IO defines the microcode status of the line module. The 
status codes are: 

IO ;: 00: The microcode has not loaded" 
IO ::II: OEF: The microcode has loaded but is not operational 

(requires a "'f"'\mm!2f"\"';' 
",",yUHU \",A A &'-t I ., 

ID ;: 058 : The SUOO039 microcode is operational .. 
ID ;: 048: The 5U00208 microcode is operational 
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Once the microcode loads and the line module and is ooerational, the 
two device addresses (solicited from the operator) are loaded into the 
line module, and a command is issued to set the line module online to 
the haste The operator is asked what type of buffer to use (large a 
small), and then is a.sked what type of data to place in the buffer~ 
This data does not have to be the same as the host data sent via 
PTS/ONCOMM, since the data checking is performed only in the host. If 
the host program solicits data from the DCP first, then this is what 
will be sent to the host for checking input. 

The test informs the operator when the first data transfer has 
occurred@ Thereafter, data is transferred to and from the DCP, usinq 
it as a turn-around program. Data is checked on the return from the­
host. 

12.3. Test Procedure 

All paramaterization for the DCP side of the test is performed t~raugh 
the console. If an error occurs while setting up the loopback (far 
example, turning on the port processor), then the operator is informed 
and is given a choice of aborting the program or restarting it. 

Parameter requests occasionally provide default values. Select the 
default by pressing the TRANSMIT key. All entries are in hexadecimal 
unless specifically labeled otherwise~ 

The first display that appears on the console is: 

CPA FAMILY DIAGNOSTICS ROUTINESe RELEASE - RS.l 
HOST CHANNEL INTERFACE (SU00039/SU00208) TEST 

>ENTER DESIRED PORT (In hexadecimal - O-FF, 0=0) 
> [ ] 

Ie Enter port number in hexadecimal: for example, if the line 
module is connected to the 13th port of the second CLC, then 
the entry is 10. 

>Enter Input (to DCP) DEVICE ADDRESS in Hexadecimal (OO-FF) 
,r 1 
, l A 

2. Enter the value for the input device address. This value is 
loaded into the line module and sent to the host in response 
to the host enquiry. The input device address is ODD and is 
usually the number of the input porto 
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>Enter Output (To Host) DEVICE ADDRESS in Hexadecimal (CO-FF) 
> ( ] 

3. Enter the value for the output device ddress. Th value must 
be an even number and is usually (but not necessarily) the 
number of the output port. 

When steps 2 and 3 are completed, one of the following 
messages appears toward the top of the screen: 

>IOa04 - 5U00039 Host Interface (primary Port) 
or 
>L.M. IO a 14 - 5U00208 Host Interface (primary Port) 

When the microcode load and initialization completes, the 
line module is set online to the channel. 

>Enter buffer data (0 -OFFFF), Default is 0 
> ( J 

4. Enter the desired data pattern. The pattern is placed in the 
data buffer that is sent to the host. It is not intended for 
data comparison within the DCPi however, for purposes of data 
parity during the transfer, it should be the same as the 
pattern that is set in the host. 

> B u f fer S i z e, ( 0 = sma 11, 1 = La r ge, 0= 1 ) 
> ( ] 

5. The default is a large buffer of 4K bytes. The small buffer 
is 128 bytes in length. Note that the same size buffer must 
be used in the host. 

During the diagnostic, two information messages are displayed: 

>PROGRAM IS CYCLING WAITING FOR A CO~~AND FROM THE HOST 

This message appears in the top portion of the screen when the 
line module is online and waiting for instructions from the host. 

>FIRST INPUT COMPLETED 

This message is sent when the DCP has returned the first input 
buffer to the host. 
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When an error is detected by the program, it is reported to the 
console in the form of a message in the lower part of the screen. 7~e 
current program activity is reported in the upper half of the sc~een 
so that the operator may know what is going on at any time~ These 
messages occasionally are displayed during execution at a faster pace 
than they can be read. This is not a problem since the only time they 
become significant is when an error is reported in the lower half of 
the console screen. 

Once the message has been read, and the program action is known, 
pressing the TRANSMIT key provides the operator with a choice of 
options: 

>WHAT DO YOU WANT TO DO (DEFAULT z 1) 
<RETURN TO EXEC (0), OR RESTART THE TEST (1)1 
) [ ] 

12.Se Stopping the Test During Execution 

Use one of the following methods to stop the test in mid-execution: 

1. Perform the FUNCTION key 1 procedure explained in paragraph 
2.1. 

2~ Function key 2: If a mistake is made during 
parameterization, press this key to begin again~ 

3G Function key 3: Once the test is online to the host, the 
only way to stop it is to press Function key 30 

NOTE 

Press Function key 1 to exit the test. 

l2.6c Error Reporting 

All errors are reported to the console. There are no error codes 
given. Instead, the current activity is displayed in the upper 
portion of the console screen, and the error itself is displayed in 
the lower part of the screen. 

The errors messages that follow are grouped under each activity 
performed by the testo Find the activity listed and then the error 
message that is displayedo 
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12.6.1. Build Port Processor Parameters 

Error messages for this activity are: 

I DON'T UNDERSTAND THAT 

12-5 

The input sent to the console has been translated by the 
translate program which found an error in the input data. The 
data could have been corrupted almost anywhere between the 
console and the translate program. If this error oc=urs, then 
there was either a hit on the console line, or the data was 
corrupted in the host (use the microdiagnostics) , or the input 
was accidentally changed by the operator. Rerun the program and 
if the error occurs again, then execute the microdiagnostics on 
the DCP/40 and DCP/20, followed by the local storage diagnostic 
(on all machines) • 

DESIRED PORT CONFLICTS WITH THE CONSOLE PORT. 

The operator has inadvertantly selected the port used by the 
console. Enter the correct parameter. 

DESIRED PORT CONFLICTS WITH T~E LOAD DEVICE. 

The operator has inadvettantly selected the port used by t~e 
loader. Enter the correct parameter. 

12.6.2. Initializing the Port Processor (Hexadecimal) XX 

Error messages in this category are: 

MEMORY MANAGEMENT EXCEPTION ERROR 

The program requests two 4K byte blocks of storage from memory 
management while initializing the port processor. If an error 
occurs, one of the following messages will follow this one. 

REQUEST FOR 4K OF STORAGE DENISD 

The memory management procedure would not provide 4K of storage, 
to the test. The reason for this is reported in the returned 
status documented after the next display. 
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STATUS RETURNED INDICATES PARAMETER INTERFERENCE 
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The memory management procedure is indicating t~at the parameters 
received had an error in them •. Since the parameters were error 
free when loaded into local storage, they must have been changed 
during the passing processs 

probable cause of error is either a local storage problem or an 
address bus problem. 

RETURNED STATUS: 

The value (in hexadecimal) at the end of the statement indicates 
the returned status. The possible bit settings and their meanings 
are: 

XXXXXl = Execution complete, no errors occurred. 

XXXXIX = No storage available, or general segment table full. 

XXXIXX = Block to be freed not found (should not be set) • 

XXIXXX = GSN to be freed is not a valid value. 

X1XXXX = Permanent storage requested (program does not request 
permanent storage) 0 

lXXXXX = Subsegment only needs 128 bytes. More than 128 bytes 
requested. This error should not be found. It 
indicates that the parameters were interferred wi:~ 
during the passing phase. 

THE PORT PROCESSOR WILL NOT INITIALIZE 

The port number given by the operator would not in:ialize with 
its accompanying program. If this error occurs, then one of the 
following items may have caused the failure: 

THE RESPONSE BIT (R BIT) WAS NOT SET 8Y MICROCODE 

The microcode thinks that there is no line module in the part 
that the program is accessing. Refer to the next error message 
for further clarification~ 
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THE PP DID NOT BECOME ACTIVE (A BIT WAS NOT SET) 

12-7 

The PP program was not started by the microcode. Possible causes 
are: 

1. Microcode could not find a line module in the designated 
port. 

2. The line module is not working correctly and should be 
replaced. 

3 •. The line module is not correctly strapped on the front or the 
back plane. 

4~ The wrong port was called for initialization. Note that 
there are three PCAs in the line module. The only port that 
the microcode can initialize as the port processor is the 
port containing the primary port interface. 

LOAD SEGMENT DESCRIPTOR PROCEDURE ERROR 
or 
ERROR DURING SEGMENT DESCRIPTOR BUILD 

A problem exists with the segment descriptor paramater passed to 
the initialization routine. Either the memory management 
procedure passed an illegal parameter, or the parameter was 
interferred with during its passage between the test and the 
initialization procedures. 

UNRECOGNIZABLE STATUS 

The status returned by the lnitialization routine could not be 
recognized by the test. This error is a prime indication of 
parameter interference. 

12.6.3. Assign Device Addresses for Host Loopback 

The error message associated with this command is: 

I DON'T UNDERSTAND THAT 

An error occurred in one of the following places: 

1. Entering the device address at the console 

2. Transmission from the console to the waiting procedure 

3. Interference during passage between proced~res 
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Retry the function. If the same error occurs, then perform one 
of the following actions: 

1. If item 1 or 2 appear to be the cause the problem, then 
reboot the diagnostic exec~tive using another console port 
(and a different terminal as a console)., 

2. If step 1 fails, item 3 is the probable cause of the problem, 
and the source is in one or more of the following areas: 

a .. Ad d res s bus 
b. WAR register 
c. Local storage peA (where program is executing) 
d. Local storage addressing/timing 
e. Data bus 
f.. Emulation registers 

3. To further isolate the problem in the DCP/40/20, run the 
microdiagnostics. In the DeF/IO/IOA/IS, replace the 
processor peA. 

12.6 .. 4.. Fetch and Verify the Line Module ID 

Error messages associated with this activity are: 

NO RESPONSE FROM PORT AFTER 2 SECONDS FOR ID READ 

The line module is not working correctly, replace 

INVALID LINE MODULE IO RECEIVED IN PORT: XX 
LINE MODULE ID IS: XX 

.... 
1 '" • 

The LMID was not recognized by the program. It must be eit~er 
04, (SUQ0039) or 014 (SU00208). If it was neither of t:,ese, 
perform the following steps: 

1. Check the line module to ensure that it is the correct one. 

2.. Check the port slots to' ensure that you are entering t~e 

correct port number. 

30 If neither of the above steps solves the problem, do one of 
the following: 

ac Replace the line module and start againo 
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b. Run the appropriate test for one of the other line module 
types in the same CLC (or card rack) as the channel 
interface line module (and in the same half of the card 
rack (ports 0-7 or 8-15). If the LMID is reported 
correctly, then change the byte interface line module. 
The card rack backplane (L-bus) is the next likely 
suspect. 

12.6.5. Fetch Microcode ID from the Line Module and Verify It 

The program is attempting to read the microcode ID from the line 
module. Several codes can be returned, all of which are valid. If 
the line module is not working correctly, a time-out occurs. The 
error message is: 

NO RESPONSE FROM PORT AFTER 2 SECONDS FOR I.D. READ 

The probable cause is one the following conditions: 

1. The line module is not working correctly. Replace it. 

2. The timing chains for the L-bus are not working correc!ly. 
Change CLC timing or L-bus PCA. 

Note that the microcode ID is read several times during 
initiation to verify each step that is performed. The valid IDs 
are: 

00 = There is no microcode in the line module. 

OEF = Microcode is loaded but has not been activated (started). 

058 = Microcode is active (SU00039). 

048 = Microcode ia active (SU00208). 

12.6.66 Activate the Microcode in the Line Module 

The command to go online is given to the line module. The resulting 
code should be either 058 or 048. The possible error message is: 

TIME-OUT WHILE ACTIVATING MICROCODE IN LINE MODULE 

The online instruction was sent to the line module, but the load 
instruction did not complete (or the port processor did riot 
recognize the command). 
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1206e7e Fetch Microcode from Load Source 
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A request is made to the loader procedure to load the m crocode into 
local storage so that the program can transfer it to the line module 
If ther~ is an error during th~ load, the loader procedure reports it 
and then returns to the test. The diagnostic checks the error 
completion code and issues this statement: 

MICROCODE NOT LOADED FROM LOAD SOURCE 
LINE MODULE DID NOT LOAD THE MICROCODE 

Check the loader report for reasons why the code was not loaded. 

12e6e8. Load Microcode into the Line Module 

The program is about to load the microcode from local storage into the 
line module in 4K byte blocks. The only check at this time is the 
absence of a time-out during the load of each blocKe If there is 
something wrong with the load, it surfaces when the microcode ID is 
retrieved from the line modulee If a time-out occurs, the following 
message is displayed. 

ERROR REPORT: TIME-OUT WHILE LOADING THE MICROCODE 

12Q6~ge Load Device Address into the Line Module 

The device addresses, which were requested at the begining of 
paramaterization process, are now loaded into the line module. The 
only possible error at this time is a time-out while waiting for 
return status. from the port processore 

TIME-OUT WHILE LOADING DEVICE ADDRESSES 

The test waits two seconds Ear the port processor to set the 
·complete S flag, indicating that it has completed the actiono 7~e 
flag was not set so the port processor timed out while executing 
the instructione 
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12.6.10. Set the Line Module Online 
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The line module and its microcode are ready to begin execution. T~e 
test tells the port processor to set the line module online "by sending 
a command to the line module. If an error occurs, the possible error 
messages are: 

TIME-OUT SETTING ONLINE 

The port processor did not set the ~complete~ flag within two 
seconds, indicating that it timed out (hung) while trying to load 
the online command into the line module (or the line module timed 
out while accepting and executing the command) Q 

LINE MODULE COULD NOT BE SET ONLINE. 

The line module successfully completed the command to go online, 
and the port processor set the ~complete" flag. When the status 
was retrieved from the line module, it indicated that the line 
module did not actually go online. 

12.7. Online Execution Errors 

These errors can occur once the line module is set online and is 
establishing comm~nication with the host. Note that the console 
displays a message when the first transfer completes successfully; 
consequently, you can tell whether the errors occurred during the 
establishment of communication, or after the first transaction has 
taken place. 

The list that follows summarizes the online execution error messages. 
Refer to Appendix A for the isolation procedure associated with the 
error. 
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Error Messace Descriotion 

INPUT - No Buffer available 

The input command terminated because no buffer was 
available to hold the input data. 

INPUT ERROR - Parity error on input 

The input command terminated with a parity error. 

INPUT ERROR - Overflow error 

The input command terminated with an overflow 
condition: for example, the line module could nat 
transfer enough data to memory to stop the overlay of 
at least one input byte by another coming in from the 
channel behind it. 

INPUT - Offline error detected 

The input command terminated in an offline condition. 

12-12 

Isolation 
?roced~:e 

00029 

00030 

00030 

00031 

INPUT LIMIT - The buffer is full 00031 

The input command terminated because t~e limit 
specified for the input buffer (128 bytes/4K) was 
exceedede 

INPUT TIMEOUT - No data transferred 00030 

The input channel terminated with an input time-out 
on the channel. 

INPUT ERROR - System reset error detected 

The input command was terminated in a selective reset. 

00032 

INPUT ERROR - Selective reset error detected 00032 

The input command was terminated in a selective reset 
from the host. 

INPUT ERROR - Interface disconnect 00032 

The input command terminated because an interface 
disconnect was received from the channel. 
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Error Message Descriotion 

INPUT ERROR - No Command 

Rev" HC3-2 

The input command terminated because no command was 
received from the host. 

INPUT DATA - Lost Data 

The input command terminated because data was lost on 
the channel. 

O/P TIMEOUT - No Data transferred 

The output command terminated with an output time-out. 

OUTPUT ERROR - Lost Data 

The output command terminated because data was last 
on the channel. 

OUTPUT ERROR - Offline operation 

The output command terminated becuase an illegal 
offline operation occurred. 

OUTPUT ERROR - System Reset 

The outp.ut command terminated with a system reset 
command. 

OUTPUT ERROR - Selective Reset 

The output command terminated with a selective reset 
command. 

OUTPUT ERROR - Interface Disconnect 

The output command terminated because an interface 
disconnect was received from the channele 

OUTPUT ERROR - No Command 

The output command ter~inated because no command was 
received from the host. 

SYSTEM RESET/ATTENTION FAILED STATUS ERROR 

The channel state byte indicated a system reset, or 
the attention-failed bit was set and was not 
expected. 

12-13 

Isolatiorl 
?rocec...lre 

00032 

00032 

00032 

00032 

00032 

00032 

00032 

00032 

00032 

00032 
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13. RCM/LSM TEST 

13.1. Introduction 

The remote control module/line switch module (RC~/LSM) test is a 
design verification routine (DVR) which checks the hardware from the 
DPC/40 processor. The DVR uses three diskettes: 

DR2558-4: 
DR2558-5: 
DR2558-6: 

RCM/LSM Diagnostic Loader 
RCM/LSM Oiagnostics 
RCM/LSM Contention Tests 

In addition, either a parallel or serial console can be used for 
parameterization and error reporting. 

13.2 Test Procedure 

To load and run the diagnostics, proceed as follows: 

1 .. Place the loader diskette (DR2558-4) in the integrated 
diskette drive and close the door. 

2e Disable all switches on the maintenance panel, including the 
panel ~isable switch. 

3. Enter the eLC number for the console in the first four 
switches of the top cap (7-4) and its port number in t~e 
lower four switches (3-0) .. 

4~ Press the SYSTEM RESET button located on the top cap. The 
system loads the diagnostic from the integrated diskette 
drive. Verify that the red busy light located on the drive 
door is illuminated. 

5. After about 1 minute, the processor run light goes off. 
Enable the panel enable switch (up position). The display 
register displays the current stop address (OB08) in its 
lower half. The upper half contains the last address 
processed. 

6. Remove the loader diskette and replace it with the 
diagnostic diskette (DR2558-5). 
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7. Enable JUMP STOP KEY 1 on the maintenance panel and press the 
processor START button. The processor run light goes on as 
the program loads. (Check the busy light againo) 

8* After a short time the processor stops at address X07AOOe< 
Remove the diagnostic diskette (DR2558-S) and replace it with 
the loader diskette (DR2558-4). Press the CP START button on 
the CP maintenance panel. After a short time, a display 
appears on the console. 

13&2.1. Parameterization 

The console screen displays a list of parameters under the title 
PARAMETERIZATION. 

1. To change any of the parameters, use the cursor direction 
keys on the console keyboard. The change can be placed over 
the default parameter or to the right of it, next to the edge 
of the screene A zero normally implies no enable, while one 
(I) implies that the particular parameter is enablede The 
exception to this is the parameter that specifies an address 
or a numeric value such as a port number. 

2& The console displays the following parameter prompts: 

CONTINUE ON ERROR (default = 0) 

If an error is encountered, the program continues but 109S 
the error on the console. 

BACKGROUND MODE (default = 0) 

This parameter is disabled. Do not change ito 

NUMBER OF CYCLES (default = continuous running) 

Enter the number of test cycles (in hexadecimal) by changing 
this number. 

PRIMARY PORT CLC HARDWARE NUMBER (default = CLCtO) 

Enter the number of the C~C to which the RCM/LSM is attachede 

IFDC PORT t (default = OC) 

Change this parameter if necessary to the actual port nuxbec 
of the IFDC (integrated diskette drive). 

ACU (default = 0) 

Do not enable this parameter. It is reserved for 
implementation of a future option~ 
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13e3. ReM/LSM Tests 

There are six tests on the menu. None of them are enabled. Enter 1 
in place of the disabling 0 to select a test. You can select :rom one 
to six tests at a time. The tests run consecutively. 

The following tests are available: 

• ReM commands 

The test sends the following basic commands to the ReM: 

1. Power up all processors. 
2. Set all load paths to OQ 
3. System reset all processors. 
4. Power down all processors. 

The test begins when the fourth command is sent. If no 
response is received from the ReM within 15 seconds, a re-t=y 
is issued. 

• L5M commands (all switches) 

This test sends the basic commands to the LSM for execution. 
First, it sets all the odd-numbered switches and, then, it 
resets them, requesting status each time. It then repeats 
the test for the even-numbered group. 

• LSM commands (select switches) 

This test sets and resets each switch beginning with the 
starting switch specified in the parameters and ending with 
the final switch. 

• Invalid commands to the RCM/LSM 

This test checks for the correct responses to a set 0: 
invalid commands sent to the RCM/L5M. Note that the test 
will run in full-duplex mode onlyQ 

• Modem expander test 

This test asks the user for the device address and the type 
number. It then calls either test I for the ReM or test 3 
for the LSM. 

• User-gen~rated messages 

This test allows the user to compose messages. After the 
message has been built by the user, the test transmits it to 
either the ReM or L5M as requested and displays the responses 
on the console. Except for special purposes, use the default 
values instead of trying to compose messages. 
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13 4* Test Procedure 

1. The follo~ing parameters are displayed when test 1 is 
selected: 

HALF OR FULL DUPLEX (0= FULL, l=HALF)." 8 • ., " " ., 0 
(Select the appropriate transmission mode.) 

WAIT FOR DCPS TO POWER UP (O=NO, l=YES) 8 •••• 0 

DEVICE ADDRESS (HEX) ••••••• s •••••• s ••••••••• 66 66 96 
(If necessary, change this to the appropriate address by 
placing the change after the default value.) 

MESSAGES TO SEND TO THE RCM (O=NO, l=YES) 

MESG1-ACCEPT PORT COMMANDS$ ••••••••• ., ••••••• l 
MESG2-SEND PORT COMMANDS • ., •••• oeoe.e ge ••••• 1 
MESG3-READ STATUS.Q9.eeee.e.~ ••• c •• $o •• oQe.Ql 
MESG4-S"IlITCH PORT STATES ~ e .. " • ., " e •• " " e " • " .. ., Q 1 
ESGS-READ STATUS •• oe.ee •••• e ••••••••••••• eQel 
MESG6-RECEIVE NOT READY/RECEIVE READY ••••••• 1 
MESG7-ACCEPT PORT COMMANOS ..••.••••••••••••. 1 
MESGS-SEND STORED PORT COMMANDS ••• s ••••••••• l 
MESG9-SWITCH PORT COMMANDS •••••••••••••••••• l 
MESG10-SEND STATUS.e ••••• ~G ••• G.9 •• c •• GQG ••• l 
MESGII-RECEIVE NOT READY/RECEIVE READYeGe .• ~l 
MESG12-DISCONNECTeooQ.*oG.G.GeQ •••• o •• eo •• e~1 

The test performs more efficiently if the messages are not 
disabled. 

2. When ~est 2 is selected, the console displays the Eollo~ing 
parameters: 

HALF OR FULL DUPLEX (O=FULL, l=HALF) ....... " .... e 00 

DEVICE INDEX .................................. ~ ..... 66 66 96 
(These parameters are the same as test lQ) 

3.. The parameters for test 3 are: 

HALF OR FULL DUPLEX (O=FULL, l=HALF) .............. O 
D EV I CE I ND EX ..... ., ••• 0 .... " ................ " .......... 0 • e " 66 6 6 96 
(These parameters are the same as test 1 and test 2.) 

NUMBER OF SWITCH TO START WITH (O=7F) .............. e" 0 
NUMBER OF LAST S'HITCH TO TEST (0 .... 7F).".". e $ " " Q 7F 
DEVICE ADDRESSe ••• o •• eo ••• ooe.o •••••• 8.~.ooooo66 66 96 
(The numbers must be entered in hexadecimal e ) 
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40 The parameters for test 4 are the same as test 20 

5. The parameters for test 5 are: 

NUMBER OF DEVICES TO TEST (1-4) •••••••••••••• el 

When the number of devices is entered, the test replies by 
asking for information about each of the devices: 

DEVICE .1 
DEVICE ADDRESS 

BYTE t 1.. .. .. e " " " e e .. .. e c " " " ~ • G 6 .. .. .. .. • • .. .. .. .. .. .. 6 6 
BYTE t 2 • • • • • • e ., • • @II _ III • .. ., e 9 • • • • • .. S II • • • • -9 • 6 6 
BYTE t 3 • $ • e e .. &l • e 4) • e il G if) e ., ... 41 ••• e eo., G) e _ " • 96 

TYPE OF DEVICE (O=LSM, l=RCM) ........ G .................. O 

Change default values as necessary. When all parameters are 
entered, the progr2 selects test 2 br test 4 as indicated by 
the type of dev~ce ~eing tested. 

6.. Execute test 6 as follows: 

NOTE 

Except for special purposes, use the 
default value for message assignment. 
The examples are hexadecimal. 

In the following steps, the device address is assumed to be 
66 66 96. If the actual address is different, vary the steps 
accordingly. ' 

EXAMPLE: if the actual address is 67 89 BA, command 
messages begin: > 67 10 89 BA.$ .. and the Set Normal 
Response mode format is: ) 67 96 

a& Set the RCM/LSM to Normal Response Mode: ) 67 96 

b. Enter the commands in the following formats: 

RCM commands: 

ACCEPT PORT COMMANDS (store be executed at a 
later time): ) 66 10 66 96 00 

REQUEST STOREJ PORT COMMANDS (request a list of port 
co mm and she 1 d for 1 ate rex e cut ion): ) 6 6 1 0 6 6 9 6 0 1 

REQUEST PORT STATUS: ) 66 10 66 96 02 
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SWITCH PORT STATES (execute stored commands) ~ 
) 66 10 66 96 03 

ReM Port Commands: 

RC!-i Port Number 
Port Commands 0 1 2 

Power off 00 40 80 
Power on 01 41 81 
System reset 10 50 90 
Progr-am load ~ 1 ~<j I"It'I 

J.J. :J.l., :IV 

Set upper load path to x 2x 6x Ax 
Set lower load path to y 3y 6Y By 

L5M commands: 

13-6 

3 

CO 
C1 
DO 
l'"I1 
U.I.. 

Ex 
Fy 

ACCEPT PORT COMMANDS (store commands for execution at a 
later time): ) 66 10 66 96 80 ." ... ,," 

REQUEST STORED PORT COMMANDS (request a list of port 
commands held for later 'execution): ) 66 10 66 96 81 

REQUEST SWITCH STATUS: ) 66 10 66 96 82 

SWITCH PORT STATES (execute any stored port commands) ~ ) 
66 34 66 96 02 

L5M Port Commands: 

Set switch number XX = XX 
Reset switch number XX = add 80 to XX 

EXAMPLE: To set switch 3F, enter: ) 3F 
To reset switch 3F, enter) SF 

NOTE 

Actual output differs from the entries 
above as message numbers are assigned. 
For example, a REQUEST PORT STATUS 
message to the ReM may be sent as: 
) 66 34 66 96 02 
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TEST PROCEDURE EXAMPLES 

To request that the RCM p'ower-on the DCP/40 in port 0, enter the 
following messages: 

> 66 96 
> 66 10 66 96 00 01 
> 66 10 66 96 03 

SET NORMAL RESPONSE MODE 
ACCEPT PORT COMMANDS (Ol=power on) 
SWITCH PORT STATES 

To read the status after the last command is executed, enter the 
following: 

> 66 10 66 96 02 

13e5e RCM/LSM Contention Test 

This test runs up to three ports simultaneously. The test generates 
random messages to send to the RCM or LSM connected to those ports in 
o~der to check the capability of the devices to coexist without 
interferring with each other. 

1. Load the test from the contention test diskette, DR25S8-6. 
The screen displays the following message: 

NUMBER OF PORTS TO ENABLE (0 to 3) .. " ..... 1 

Enter the number of ports that have an RCM or an L5M attached 
to them. 

2. The next message requests the parameters for each port, one 
at a time: 

PORT tl 
?ORT ID •••••••••••••••••••••••.•• " .DB 
DEVICE ADDRESS •.•.••••.•.••••••.•.• 66 66 96 
DE V! C E TY P E (0 = L 5 Mil = R C ~) • • • • • • • • • 0 

The display is repeated for each port that the user wants to 
enable. When the parameters for the last port have been 
entered, the test begins execution. The console displays all 
of the errors and their explanations. Note that there is 
only one test on DR2558-6 so test selection is not required. 

13.6. Error Reporting 

The console displays the error codes generated by the tests and the 
~rror code definitions. 
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14. LOCAL LANGUAGE TRANSLATE 

14.1. Introduction 

Local language translate facilitates the translation of diagnostic 
messages which are written in Customer Engineering Technical English 
(CETE) into the language of the user. 

NOTE 

>The translate cannot be used to change 
program logic: for example, to eliminate 
responses or control codes. 

All of the screen prompts and error messages can be translated and the 
diagnostic diskette can be updated for future local language display. 
The prompts and messages are displayed one phrase at a time. 

NOTE 

The diskette to be translated must be 
in the integrated diskette drive. The 
utility writes message files on that diskette. 

14.2. Translate Procedure 

When the local language translate is selected from the diagnostic 
menu, the screen displays the following: 

CPA FAMILY DIAGNOSTIC ROUTINES - RS.l 
LOCAL LANGUAGE TRANSLATE 

>SERVICE OPTIONS ARE: 
>1 = TRANSLATE/DISPLAY 
>2 a UPDATE MEDIA AND RETURN 
>3 = EXIT UTILITY 

>SELECT OPTION (1-3) 
> [ ] 
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Following the selection of option 1 (TRANSLATE/DISPLAY) 0 the screen 
displays the following: 

>le EXECUTIVE MESSAGE ELEME~T 
>2$ SYSTEM TEST . 
>30 SERIAL LINE MODULE TEST 
>4. LOCAL STORAGE (Memory) TEST 
>5. RIGID DISK TEST 
>6. MDLM MASS STORAGE TEST 
>Press TRANSMIT key to display other selections. or 
>Select a Test number from the Menu 
>1. PARALLEL LINE MCDULE TEST 
>8. HOST CHANNEL INTERFACE (SU00039/5U00208) TEST 
>9. COpy UTILITY - Integrated Flexible Diskette 
) [ ] 

When a test is selected, the screen first displays information for use 
of keys during translate procedures as follows~ 

)MSG 'WAIT M Press once and previous message is displayed each 
time TRANSMIT is pressed. Press again and messages 
advance forward as TRANSMIT is pressed. 

>F2 • FUNCTION TWO ~ redisplays the current message 
>F3 • FUNCTION THREE • exit and update media 
>F4 a FUNCTION FOUR • return to utility menu 

As TRANSMIT is slowly pressed, the messages from the selected test (1 
through 9) are advanced forward and displayed one at a timee 

General guidelines for procedures are: 

1. Make a back-up copy of the diskette that will be trans1at~d~ 

20 Insert the diskette into the IFDC. 

3. Select one of the service options from the first menu. 

4. Select the message file from the second menu. 

s. If TRANSLATE/DISPLAY is selected, the coded version of the 
message file is displayed one line phrase at a time. The 
same phrase is repeated two lines below the first line and 
the cursor is positioned over the first character of that 
line. 

6. Enter a maximum of 54 characters. The original version is 
sti+l displayed so the user can correct any errors. 
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The F3 function is useful if there are interruptions before finishing 
the message file. When the translated phrase is completed, use the F3 
key to update the media. The screen then displays: 

>THE MESSAGE FILE LOADED HAS A CONTINUE INDEX OF: 0000 
>Snall I continue with this index YIN? 
) [ ] 

When y (yes) is selected, the utility returns to the previous position 
in the message file - at the next message that would have been 
displayed before exiting. 

When n (no) is selected, the system goes back to the beginning of the 
file messages. 

Service option 2 (UPDATE MEDIA AND RETURN) is similar to F3: but the 
index is not saved. 

14.3. Error Message 

An error message notifies the user of translation problems. An 
example of the error message is: 

TRANSLATION IS TOO LONG 

The number of characters in the phrase exceeds 540 
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150 COPY UTILITIES 

15.1. Introduction 

This section describes ~ne utilities of the DC? macrodiagnostics 
ram The available utilit es and associated media are: 

• Test 11 - Integrated xible Diskette (IFDC) Copy Utility 
Copies a-inch and 5-1/4 inch flexible disks using a flexible 
diskette drive enclosed in a DC? cabinetG 

• Test 12 - Diskette Copy Utility 
Copies 8-inch flexible diSKS using the Diskette Subsystem 
Type 8406-00/-03. 

15 .. 2.. IFDC Copy Proced ure 

The copy utility for the IFDC reads an input diskette into DC? storage 
and copies the data to an output diskette from one to nine times. T~e 

procedure requires a single-sided, single-density, prepped diskette 
for the DC?/40/20/10 and a double-sided, double-density, prepped 
diskette for the DCP/IOA/1S. 

When the copy utility is requested from the menu, the screen di.splays 
the following message for a DCP/IO: 

CPA FAMILY DIAGNOSTIC ROUTINES. RELEASE - RS.l 
IFDC COpy UTILITY 

>LOADING Test Message File 

'* * * '* NOTE .... * * 
>THIS UTILITY REQUIRES A DISKETTE FOR OUTPUT WHICH HAS BEEN 
>PREPPED FOR SINGLE-SIDED, SINGLE-DENSITY OPERATION. DISKETTES 
>CANNOT BE PREPPED USING THE IFDC. DATA WHICH HAS BEEN 
>MARKED AS DELETED ON THE DISKETTE TO BE COPIED WILL BE 
>MARKED AS VALID DATA ON THE OUTPUT DISKETTE. 
>WHEN READY TO PROCEED, PRESS XMIT KEY. 
) [ ] 
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When the copy utility is requested from the menu~ the screen displays 
the following message for the DCP/lOA/1S: 

CPA FAMILY DIAGNOSTIC ROUTINES. RELEASE - R5Gl 
IFDe COpy UTILITY 

>LOADING Test Message File 

*'*'** NOTE **** 
>THIS UTILITY REQUIRES A DISKETTE FOR OUTPUT WHICH HAS BEEN 
>PREPPED FOR DOUBLE-SIDED, DOUBLE-DENSITY OPERATION. DISKETTES 
>MAY BE PREPPED USING THE HDLM MASS STORAGE TEST. 
>WHEN READY TO PROCEED, PRESS XMIT KEY. 
> [ ] 

1. When XMIT is pressed as stated in the previous display, the 
screen displays: 

)ENTER NUMBER OF OUTPUT COPIES (1-9) DEFAULT = 1 
> [ ] 

2. When the number of copies is entered, the screen displays: 

)INSERT INPUT DISKETTE 
>WHEN READY TO PROCEED, PRESS TRANSMIT KEY 

3. Insert the diskette in the IFDC and press TRANSMIT. The 
screen displays the following: 

CPA FAMILY DIAGNOSTICS RELEASE. RSal 
tFDe COPY UTILITY 

Copy x of x Tr ack No. xx xxx 

···***READING THE DISKETTE***** 

As the diskette is read into storage, number of copies, such 
as COpy a of 4, and track number TRACK 0012 appear at the top 
of the screen .. 

4. The following message appears at partial or entire completion 
of the read: 

)REMOVE INPUT DISKETTE. INSERT OUTPUT DISKETTE 
>PRESS XMIT KEY WHEN READY 

50 The write phase of the utility begins and the following 
message is displayed: 

*****WRITING TO THE DISKETTE***-· 
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When the write phase completes, the screen displays the p ompt 

TOTAL NUMBER OF COPIES ARE COMPLETED 

15.3. General Error Reporting 

The console r rts the errors in a general error statement or an 
error code. I an error occurs while any option is executing or at 
the start of execution, the associated information is displ and 
the communications processor (C?) stops register interrogation. 

The two fatal error statements and associated error codes are 
explained as follows 

* * FATAL ERROR 0001 * * 

A probable software problem in the JLR to PPINIT resulted in the 
failure of the port to initializee Check the following: 

1. The C PCA resides in the selected port and is strapped 
correctly; 

2. The cables are correctly installed. 

* * FATAL ERROR 0002 * * 

No response to a port processor (PP) STB instruction caused a 
time-out during read of line module ID. Verify the configuration 
and check the C PCA cable~ and switch settings. 
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15 4~ Error Reporting for the IFDC utility 

The IFDC utility errors are limited to the integrated diskette drive 
and the media (bad status following an I/O operation) e The exec~tive 
program reports port processor hardware errors and program errors. 

If deleted data is found when reading the input diskette, it is 
written to the output diskette as valid data. The condition is not 
treated as an error and can affect later use of the output diskette, 
depending on the application. The condition is reported for each copy 
routine the first time it occurs: 

*** WARNING *** DELETED SECTOR FOUND ON INPUT DISKETTE 

When bad status is reported following an I/O operation, the screen 
displays the following message: 

>IFDC ERROR REPORT, 3ECTOR 2 XX STATUS = XXXX 
>IFDC - OPTION SELECTION 
>(1) REPEAT LAST I/O OPERATION 
>(2) CONTINUE, IGNORE ERROR 
>(3) RETURN TO BEGINNING OF IFDC 
>(4) RETURN TO BEGINNING OF WRITE ROUTINE 
>(5) RETURN TO SYSTEM MENU 
>IFDC - ENTER OPTIONS 
>] 

where: 

(l) ~ Retries the last I/O operatione If successful, the program 
continues. 

2} = Continues as if no error had occurreda 
(3) z Restarts from the beginning of the uti1ityo 
(4) = Restarts write routine from traCK 0 6 sector Ie 
(5) = Cancels utility operation and returns control to t~e system 

executive. 

STATUS = XXXX = Use Figure 15-1 to interpret the status during a 
read or write routineo 
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THE HEXADECIMAL X IS REPRESENTED BY THE FOUR BINARY BITS Y111 

X X X X 

"i Y Y Y Y Y Y Y y Y y y y y y y 

15 14 13 12 11 10 9 8 7 6 5 4 321 0 
BITS 

READ ROUTINE 

e .. ~ ... ~ f!!' 
W\w~\mW..;;B 

f"'I,...~"", 
..... "-Jy..: :: 'O~., 

Q.bl.. ~ Description 

8000 15 No buffer Storage was altered in SDRll e 

4000 14 Input limit .. More than 128 bytes were 
read. 

13-12 Illegal status bit (not used) .. 
0800 11 Response timer .. Drive did not activate 

within 10 seconds. 
10-9 Illegal status bit (not used) e 

0080 7 Not ready .. Drive motor stopped or door 
opened. 

6-5 Illegal status bit (not used) .. 
0010· 4 Record not found. Track/sector address 

could not be found on the diskette. 
Diskette may be incorrectly formatted .. 

0008 3 lOP error .. Read error. 
2 Not used .. 

0002 1 Record type ... 1 ::: deleted data, 
- 0 :: valid data 

0001 0 Status is non-zero. 

WRITE ROUTINE 

Status Code ;: Bit ;: Description 

15 .... 11 Not used .. 
0800 11 Response timer. Drive did not activate 

within 10 seconds .. 
10 .... 8 Not used .. 

0080 7 Not ready. Drive motor stopped or door 
opened .. 

0040 '6 Write protect .. Write protect slot on 
diskette is uncovered .. 

5 Not used .. 
0010 4 Record not found .. Trac sector address 

could not be found on the aiskette. 
Diskette may be incorrectly formatted .. 

3 .... 1 Not used .. 
0001 0 Status is non-zero .. 

F ure 15-1.. Interpretation of IFDC Status 
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15.50 Diskette Copy Procedure 

The diskette copy utility performs copy, prep, and verify functions 
using the Diskette Subsystem Type 8406-00/-03. The procedure requires 
a single-sided, single-density, prepped diskette. 0 

When the copy utility is requested from the menu, the screen displays 
the following message: 

CPA FAMILY DIAGNOSTIC ROUTINES. RELEASE - R5el 
DISKETTE COpy UTILITY - rDS T8406-00 THRU -03 

)OISKETTE COpy UTILITY - T8406 
>ENTER THE PORT NUMBER (O-F, Dz 4) 
)[] 

1. Enter the port number or press the TRANSMIT key. The screen 
displays the utility options: 

>O:spRE·P, l=COPY, 2=VERIFY, 3=EXIT (0-3), D=l) 
) [ ] 

2. Select the function desired and follow the screen promptso 
Each function provides instructions for placement of the 
diskette or diskettes. 

As each function progresses, the screen displays the track 
number in line four of the fixed areae 
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16. RESIDENT UTILITIES 

16.1. Introduction 

Resident utilities perform various functions during diagnostic 
testing. They can only be accessed through the Fl menu. 

Pressing the Fl key (FUNCTION key/Fl key on some consoles) displays 
the Fl menu: 

1 • Continue the test. 
2 • Abort current activity and reinitialize the EXEC 
3 • Hold current activity and use the UTILITIES 

> [ J 

Select option 3 and the screen displays: 

RESIDENT UTILITIES - ENTER COMMAND 
> [ ] 

The paragraphs that follow describe the resident utilities. The 
information is presented in alphabetical order by acronym (command) 
name. To access a utility enter the two-character command name. 

The resident utilties are comprised of the following programs: 

• Abort disk patch (AS) 
• Add two numbers (AD) 
• Set base address for breakpoint (SA) 
• Put ASCII string in memory (CA) 
• Clear breakpoint (CB) 
• Change data for disk patch (CH) 
• Change real memory (CR) 
• Change virtual memory (CV) 
• Display configuration table (DC) 
• Dump real memory (DR) 
• Display data for disk patch (DS) 
• Dump virtual memory (DV) 
• Exit utilities (EX) 
• Inspect real memory (IR) 
• Inspect virtual memory (IV) 
• Load file for disk patch (LD) 
• Run configuration (HC) 
• Replace patch (RP) 
• Run from breakpoint (RU) 
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• Real to virtual conversion (RV) 
• Set breakpoint (S8) 
• Set segment specification (SE) 
• select system segment number (SN) 
• virtual to real conversion (VR) 

1 6 " 2 • Ab 0 r t Dis k. Pat. c h' (AB) 

This command is used with disk patch to abort the disk patch after a 
file is loaded. Any file that is loaded must be either aborted or 
written back to disk. The utility has the following format: 

>AB <:emit> 

l6~3. Add TWo Numbers (AD) 

This command allows the user to add 16- or 24-bit numbers and displays 
the result. Adder does not check for overflow" AD is formatted 
as follows: 

)ADxxxxxxxx 1Y1Y1YYY <xmit) 

where: xxx xxx xx and YYY1YYY1 can be up to two a-digit numbers. 

16G4. Set Base Address for Breakpoint (SA) 

This command must be used in conjuction wit~ setting the software 
breakpoint. It sets the base address for an element so when the 
listing address is supplied, the breakpoint instruction is set in the 
correct memory locationQ The screen displays the current base address 
selected. The utility has the following format: 

>BAxxxxxx <xmi t> 

where: xxxxxx is a real 24-bit address. 

16.5. Put ASCII String in Memory (CA) 

This command allows the user to place a string of ASCII characters in 
memory. The virtual address supplied must be within the 4k boundary 
described by the 24-bit base address supplied. The ASCII string 
cannot contain any imbedded control characters and can be a maximum of 
73 characters long. It is formatted as fallows: 

>CAxxxx 1Y1Y111111Y ••• 1 <xmit> 

where: xxxx is a virtual address followed by an ASCII stringQ 
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l6e6. Clear Breakpoint (CE) 

This command clears a previously set breakpoint. It has some basic 
rules. First, a breakpoint cannot be cleared until it has been usedG 
Second, a breakpoint cannot be cleared until it has been set. CB has 
the following format: 

>CBy <xmit> 

where: y is the breakpoint number (O-f). 

16.7. Change Data for Disk Patch (CH) 

This command is used for disk patch to change data which is to be 
written back to the diskette. It has the same format as Change 
Virtual where up to eight words can changed at a time. CH is 
formatted as follows: 

>CHyyyy xxxx/zzzz/ ••• /etc. <xmit) 

where: 1111 is the virtual address 
xxxx are the contents to replace 11YY, 
zzzz are the contents to replace 1YY1+1 
etc are the contents to replace 1Y1y+n. 

i6.8. Change Real Memory (CR) 

This command allows the user to change up to eight locations using a 
24-bit real address. CR has the format: 

>CRxxxxxx yyyy <xmit> 

where: xxxxxx is a 24-bit real address 
YY1Y is the contents to replace the the address specified 

To change more than one location use the following format: 

)CRxxxxxx Y11y/zzzz/etc. <xmit> 

where: Y11Y are the contents to replace xxxxxx 
zzzz replaces xxxxxx+2 
etc. replaces xxxxxx+4, etc. 
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16098 Change Virtual Memory (CV) 

The CV command changes the contents of one or more locations of 
memorYe The memory locations must fall within the boundaries of word 
20 of the segment descriptor register (SDR)" This boundary is defined 
in the length of the segment descriptor, which is always 4Ke CV has 
the format: 

>CVxxxx yyyy <xmit) 

where: xxx x is the location of memory to change 
YYY1 is the new contents 

To change more than one location, use the following format: 

)CVXXXX yyyy/zzzz/etc. 

where: xxxx is the location of memory to change 
yyyy/zzzz/etc. are the new contents to replace xxxx, 
xxxx+l,xxxx+2. etCe You may use up to eight parameters 
separated by slashes. 

In both cases, the previous contents are displayed to the user as they 
are replaced. 

16~la~ Display Configuration Table (DC) 

The memory map and line module configuration table display the type of 
line module in each configured port of the Dep. When DC is selected 
during resident utility procedures, the screen displays: 

CPA FAMILY DIAGNOSTICS ROUTINES RELEASE R50l 

DISPLAY: CONFIGURATION TABLE 

)DISPLAY OPTIONS 
1 - EXIT DISPLAY ROUTINE 
2 - DISPLAY THE MEMORY MAP 
3 - DISPLAY THE LINE MODULE COMPLEMENT 

)Enter'option (1-3) Default is 2: 
>Press TRANSMIT to continue 
) ( ] 

1. When 1 is entered, the screen displays: 

>RESIDENT UTILITIES - ENTER COMMAND 
) [ ] 

2~ Enter an EX to exit and the screen displays: 

)RESUMING INTERRUPTED PROCEDURE 
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3 To eturn to an interrupted tes I enter an SOE (») character 
on the line following the display, move the c~rsor one s~ace 
to the right and press TRANSMIT 

4 When 2 is entered, the screen" displays the storage map. The 
map reads from the left (lowest address) with each character 
representing 64K b es of storage. A -1" entry indicates 
error-free storage: a ·0· entry indicates storage errors, or 
non-existent storage. 

RANGE 

000000 to OFFFFF 
200000 to 2FFFFF 

STORAGE 

1111111100000000 
0000000000000000 

RANGE 

100000 to IFFFFFF 
300000 to 3FFFFFF 

STORAGE 

000000000000000 
000000000000000 

a. Each time the TRANSMIT key is pressed, the Screen 
displays two lines (four entries) of the storage map. 
When the last entry is reached, the screen displays the 
message: 

END OF STORAGE MAP ENTRIES 

5. when selection 3 is entered the screen displays the line 
module complement. Each number displayed in a port number 
column is a LMID code which identifies the line module type. 
Refer to the listing that follows the figure to find a 
specific line module type. 

PORT: 00 01 02 03 04 05 06 07 08 09 ABC D E F 

CLC: 00 XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX 
Ctc: 01 XX XX XX XX XX XX XX xx XX xx xx xx XX xx xx XX 
)Press TRANSMIT to Continue 

a. When the TRANSMIT key is pressed, the screen displays 
four more CLCs. Following the last entry, the screen 
displays the message: 

LAST CLC FOUND WITH LINE MODULES 
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The following is an example of an eight-port DCP 
configuration: 

16-6 

COMMUNICATIONS LINE CONTROLLER/INPUT-OUTPUT PROCESSOR 

>CLC: 00 67 67 FF 50 07 01 44 11 00 00 00 00 00 00 00 

CLC/IOP t 
PORT to 

PORT tl 
PORT .2 

PORT '3 
PORT '4 

PORT is 
PORT 16 

PORT '7 

The line module identifiers (LMIDs) and associated microcode 
identifiers (MeID) are: 

LMID 

01 

02 
04 
as 

06 

19 
07 
08 
09 
10 
11 
12 
14 
IS 
38 
40 
44 
45 

so 

Line Module 

Intergated Flexible Disk/Controller (256 KB) 
F1939 
Byte Input/Output Controller (BlOC) F1949 
SU00039 Host Interface (Primary Port) F1947 
SU00039 Host Interface (Secondary Port) 
F1947 
Front End Processor Interface (FEP!) - Host 
F3882 
FEPI - Slave F3882 
Bi-Directional Byte Interface (BOBI) F3878 
Integrated Flexible Disk/Controller (1024 KB) 
Multiple Device Line Module (MDLM) F3893 
l6-Bit peripheral Channel Fl948 
SU00057 Host Channel (32 bit) F1946 
Intercomputer Channel or loopback (16 bit) 
5U00208 Block Mux (Primary Port) F1947 
5U0020a Block Mux (Secondary port) F1947 
Automatic Dialer F194S 
Asynchronous F1941 
Multiline (4Xl) Asynchronous F316S 
Multiline (4Xl) As~nchronous Video Text 
F3165 
Synchronous F1942 

MerD 

03 

02 
58 
58 

50 
50 
50 
07 
08 
09 
10 
11 
12 
48 

38 

59 

59 
* 

*Both line modules return a hardware ID of 50 following either 
power-on or master-clear. After the operation parameters are loaded 
in the line module, an IO of SO is returned if the parameters were 
synChronous and an IO of 40 is returned if the parameters were 
asynChronous .. 
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54 

60 

61 

64 
65 
67 

6B 

6F 
70 

71 

70 

7E 

7F 

Resident Utilities Rev HCB-

Multiline ronous F3837 
... Uniscope 
.... UDLC 
Medium ed Loadable (MSLLM) F3163 (RS-449) 
- Basic Asynchronous 
- Basic Synchronous 
.... OOLe 
MSLLM (X.21) 
- Basic hronous 
..., OOLe 
Direct Connect Single Station (CCSS) F3847 
Twisted Pair (TPLM) F4230 
MSLLM (RS-232C) 
- Basic Asynchronous 
- Basic Synchronous 
- OOLe 
MSLLM (Kintetsu) 
- Basic Asynchronous 
MSLLM (no cable) 
High Speed Loadable (HSLLM) F3164 (RS-449) 
- Basic Synchronous 
..... COLe 
HSLLM (X.21) 
- aOLe 
- 1100 FOX 
HSLLM (Bell 303) 
- Basic Synchronous 
.... aOLe 
HSLL~ (V .. 35) 
- Basic Synchronous 
..., aOLe 
HSLLM (no cable) 

4E 
4F 

20 
24 
28 

25 
29 
70 
27 

20 
24 
28 

22 

26 
2A 

2B 
33 

26 
2A 

26 
2A 

6-7 

Microcode ID 00 
M.icrocode ID EF 

= line module microcode is not loaded. 
= microprogram was loaded but requires an EOF 

entry (4 b es of 00 and 1 byte of FF) to 
operate (i.e., ROM microcode still has 
control) .. 

Microcode IDs FO 
through FF = an error was detected during the microprogram 

load and the line module is not operational; 
or line module is used as console driver 



DR2604 Resident Utilities Rev~ HCB-2 16-8 

16elle Dump Real Memory (DR) 

The DR command a11o~s a dump from any~here in memory 
same T option as the DV command. DR has the format~ 

>DRxxxxxx T <xmit> 

where: xxxxx is a real address 

It uses the 

T is the amount of eight-word sets to be dumped. 

16.12. Display Data for Disk Patch (DS) 

The DS command works like the display virtual command. This command 
must be used to display the data before any changes can be applied to 
memory for disk patch purposes. DS has the format: 

)DSxxxx <xmit> 

where: xxxx is a virtual (listing) address. 

16.13. Dump Virtual Memory (DV) 

The DV command displays eight memory locations on a single line of the 
screen. To the right of the displayed locations is the ASCII 
equivalent of the data. With the T option, up to eight lines can be 
displayed, providing a total of 64 words from one command stringe DV 
is formatted as follows: 

>OVxxxx T <xmit> 

where: xxxx is a virtual address within the 4k boundary of the 
base 
T is the number of eight-word sets 

16.14. Exit Utilities (EX) 

The EX command exits the utilities and returns to the procedure where 
the Fl interrupt was encountered. See paragraph 16e10 for detailSe 

16.15. Inspect Real Memory (IR) 

The IR command uSeS a 24-bit real 
location. It has the format: 

>IRxxxxxx <xmit> 

address to 

where: xxxxxx is a 24-bit real addresse 

any memory 
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16 16 ~ Inspect vi rtual Mernar (IV) 

The IV command allows the user inspect any location within the 
boundaries of memory that is currently loaded into word 20 of the 
SDR. The boundary is defined in the length of the segment descri?tor, 
which is always 4k. IV has the format: 

>IVxxxx <xmit> 

where: xxxx is a virtual address 

l6@17. toad File for Disk Patch (to) 

The 10 command loads a file into memory where disk patches can then be 
applied. It has the following format: 

) LOx x < xm it) 

where: xx is the file ID 

The xx values of the file IDs for disk patch operations are: 

la 
00 
01 
02 
03 
04 

05 
06 
07 
08 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
2B 

File 

Bootloader 
Executive base element 
1st call element 
2nd call element 
toad table 

Console pp 
Loader PP 
Executive common message element 
Console CP loadable element 
System test main body 

System test message element 
System test - Local storage test 
System test - Local s tor age test 
System test - Serial line module 
System test - Serial line module 

element 
pp 
subtest 
subtest PP 

tem test - parallel line mod ule subtest 
System test - Parallel line module subtest 
System test - Diskette subtest 
System test .... Diskette subtest pp 
Local lang uage translate 

pp 
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1£ 

2C 
2E 
2F 
30 
31 

32 
33 
34 
35 
36 

31 
42 
43 
44 
45 

46 
41 
48 
49 
4A 

4E 
4F 
53 
54 
55 

Resident Utilities 

File 

Configuration file 
System test - Cartridge disk 
System test - Cartridge disk PP 
Serial line module test 

Rev., HCB-2 

Serial line module test message element 

Serial line module test pp 
Local storage test 
Local storage test message element 
Rigid disk test (T8409 ) 
Rigid disk test message element 

Rigid disk test pp 
Parallel line module (PLM) test 
PLM test message element 
PLM test PP 
SU00039/SUa0208 line module test 

5000039/SU00208 test message element 
5U00039/5U00208 test pp 
Cartridge disk test 
Cartridge message element 
Cartridge test test pp 

IFOC/MOLM copy utility 
IFDC/MDLM copy message element 
MOLM mass storage test 
MDLM test message element 
MOLM test pp 

16-10 

The RC command executes the ·CNFC· procedure g creating the memory map 
and the configuration table. 

The RP command is used with disk patch to write data that has been 
altered with the CD command back to diskettse It has ~he following 
format: 

)RP <xmit) 

1 6 .. 2 0 .. Run for B rea k po i n t (R U ) 

When a breakpoint is set, the RU command starts execution of the 
breakpoint and continues execution after the breakpoint is reached and 
the registers are displayed. RU has the format: 

> RU <xmit> 
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16.21@ Real to Virtual Conversion (RV) 

This translation command takes the user's input, shifts it one bit to 
the right, and then displays it. RV has the format: 

)RVxxxxxx <xmit> 

where: xxxxxx is a 24-bit real address. 

16022. Set Breakpoint (Sa) 

The sa command sets software breakpoints. Up to IS breakpoints can be 
set at any given moment When a breakpoint is reached , the util ty 
displays the breakpoint number and the listing address, followed by 
the register set the procedure was usinge The sa command has the 
format: 

>S8y xxxx <xmit) 

where: y is the breakpoint count (O-F) 
xxxx is the listing address~ 

Different breakpoints can set using different base addresses without 
changing the base address to clear them. 

16.23. set Segment Specification (SE) 

The SE command, like the SN command, selects the base for the working 
SOR, but the user presents the base according to an SDR which is 
currently loaded and whether it is a process or control SORe This 
command also displays the 24-bit address on the screen. SE has the 
format: 

>SExxxx y <xmit> 

where: xxxx is a virtual address 
y is either· for control or .pfi for process mode 

16.24. Select System Segment Number (SN) 

The SN command creates a base address for all virtual memory 
accesses. It uses the system segment number (SSN) to index into the 
system segment table and then loads the SSN into the working SDR. For 
convenience, the screen displays the 24-bit base address and the 
access fl s. Note that a selected segment does not change the 
segment ress di'splayed on the screen, it simply means that the 
segment is not used The SN command has the format 

>SNxx <xmit> 

where xx can be any index within the boundaries of the system 
segment table 
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16 5 virtual to Real Conversion (VR) 

This translation command takes the user~s i 
the left and then displays it. It has the 

)VRxxxx <xmit) 

where: xxxx is a virtual address 

Rev" HCB-2 16-12 

s it one bit 
foc:nat: 
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A. TROUBLE ISOLATION PROCEDURES 

A.l. Introduction 

This appendix contains troubleshooting information for the DCP family 
macrodiagnostics. To find the pertinent isolation data, use the 
isolation numbers associated with the errors described in previous 
sections of this manual. 

Isolation 
Procedure f Isolation Information/Activit 

00001 OCP/40 

1. Ensure that microdiagnostic LSTOR test runs 
on all memory banks. 

2. Ensure that all configuration peAS are 
properly strapped. 

3. Replace port control PCA. 
4. Replace timing and control PCA. 
5. Replace byte interface 0 PCA. 
6. Replace byte interface 1 thru 3 PeASe 
7. Replace array 0 peA 
8. Check memory termination. 

OCP/20 

1. Follow OCP/40 procedure but skip step 30 

Dep/lO/IOA/lS 

NOTE 

The OCP/lS does not contain a memory 
expansion peA. 

1. Replace processor PCA. 
2. Replace memory expansion peA. 
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Isolation 
Procedure t 

00002 

Isolation Information/Activitv 

1. Determine the faulty array from memory 
address and replace" The arrays and their 
corresponding memory addresses are: 

OCP/40 

16K storage bank 0 
array 0 :II adr XOOOO to ad r: X1FFFF 0 .. 00 .... O.13M 
;:al"'l"'.::IV 
..... "'-:I 1 :II adr 'l?nnnn ,o.,<IIIIt ____ to adr X3FFFF 0,,13 ..., O.25M 
array 2 ::l1li adr X40000 to adr X5FFFF 0.,25 - O.38M 
array 3 • adr X60000 to adr X7FFFF 0,,38 .- O .. 50M 

16K storase bank 1 
array 0 :II adr X200000 to adr X21FFFF 0 .. 50 - Q,,63M 
array 1 :II adt :<220000 to adr X23FFFF 0,,63 - O.,7SM 
array 2 • adr X240000 to adr X25FFFF 0,,75 - O.88M 
array 3 • adr X260000 to a.dr X27FFFF 0 .. 88 -- leOOM 

16K stora.ge bank 2 
array ° :II adr X400000 to adr X41FFFF 1 .. 00 .... 1 .. 13M 
array 1 :II adr X420000 to adr X43FFFF le13 ... 1 .. 2SM 
array :2 :II adr X440000 to adr X4SFFFF 1,,25 - 1 .. 38M 
array 3 :I) adr X460000 to adr X47FFFF 1,,)8 ...., 1,,50M 

16K storase bank 3 
array 0 :II adr X600000 to adr X60FFFF 1.,50 .,., 1@63M 
array 1 :z adr X610000 to a.dr X61FFFF 1.,63 - lQ75M 
array 2 :II adr X620000 to adr X62FFFF 1~75 ..." 1 .. 88M 
array 3 :II adr X630000 to adr X63FFFF 1.,88 - 2eOOM 

64K storase bank 0 
array 0 :z adr :<00000 to adr X7FFFF 0,,00 - Q,,50M 
array 1 :II adr XaOOQO to adr XFFFFF 0.50 - l"QOM 
array 2 :II adr X100000 to adr X17FFFF leOO ..., l .. SOM 
array 3 :II adr :<180000 to adr X1FFFFF 1 .. 50 .... 2eOOM 

16K storage bank 1 
array 0 :z adr X200000 to adr X21fFFF 2 .. 00 ..., 2 .. 13M 
array 1 • adr X220000 to adr X23FFFF 2,,13 - 2~25M 
array 2 :II adr X240000 to adr X25FFFF 2e25 - 2638M 
array 3 a adr X260000 to adr X27FFFF 2 .. 38 ... 2 .. S0M 

'i ""., stocase ~ ...... t.. .., 
J.Ol'\ UQH" "-

array a ':11 adr X400000 to adr X41FFFF 2,,50 .... 2 .. 63M 
array 1 :z adr X420000 to adr X43FFFF 2,,63 ..., 2675M 
array 2 :I adr X440000 to ad r: X45FFFF 2 .. 75 - 2Q88M 
array 3 :: adr X460000 to adr X47FFFF 2.,88 - )"QOM 
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Isolation 
Procedure • 

00002 
(con t) 

Isolation Information/Activitv 

16K storage bank 3 
array 0 :II adr X600000 to adr X61FFFF 3.00 - 3.13M 
array 1 :II adr X620000 to adr X63FFFF 3&13 - 3.25M 
array :2 :II adr X640000 to adr X65FFFF 3~25 - 3.38M 
array 3 • adr X660000 to adr X67FFFF 3038 - 3.50M 

DCP/:20 (2M byte) 

64K storase bank 0 
array 0 :II adr XOOOOO to adr X7FFFF 0.00 - O.SOM 
array 1 • adt X80000 to adr XFrrrr 0 .. 50 .... 1.OOM 
array :2 • adt XIOOOOO to adr X17FFFF 1.,00 .., 1@50M 
array 3 • adr X180000 to adr X1FFFFF 1 .. 50 .... 2.00M 

16K storase bank 1 
array o • adr X200000 to adr X:21FFFF 2 .. 00 ... 2.13M 
array 1 • adr X220000 to adr X23FFFF 2.13 - 2.25M 
array :2 a adr X240000 to adr X2SFFFF 2 .. 2S .... 2.,38M 
array 3 • adr X260000 to adr X27FFFF 2.38 - 2.50M 

16K storaC]e bank: :2 
array 0 a adr X400000 to adr X41FFFF 2 .. S0 .... 2,,63M 
array 1 • adr X420000 to adr X43FFFF 2 .. 63 - 2 .. 75M 
array 2 \8 ad r X440000 to adr X4SFFFF 2,,75 - 2e88M 
array 3 = adr X460000 to adr X47FFFF 2088 ..., 3 .. 00M 

DCP/20 (0. SM byte) 

16K storase bank 0 
array o :II adr XOOOO to adr X1FFFF 0.00 ... 0.13M 
array 1 • adr X20000 to adr X3FFFF 0.13 .... 0.2SM 
array :2 :II adr X40000 to adr XSFFFF 0 .. 25 ... Oe38M 
array 3 :I adr X60000 to adr X7FFFF 0.38 - 0~50M 

DCP/10/10A/1S (1M byte) 

Processor PCA 
64K RAM • adr XOOOO to adr XIFFFF OGOO - Oe125M 
:256K RAM \8 adr XOOOO to adr X7FFFF 0.00 - O.SOM 

NOTE 

The DCP/15 does not contain a memory 
expansion PCA. 

Expansion PCA 
64K RAM :II adr X20000 to adr XIFFFFF 00125 -2.00M 
256K RAM 2 adr X80000 to adr X27FFFF 0.75 - 2.S0M 
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Isolation 
Procedure. Isolation Information/Activit 

00003 DCP/40-DCP/20 (2M byte) 

00004 

1& Ensure that microdiagnostics run successfully 
on all storage modules. 

2. Ensure that macrodiagnostic utilities 
recognize the physical storage configuration. 

3. Ensure that all configuration peAs are 
strapped correctly. 

4. If storage address causing RESUME cannot be 
identified, isolate cause of failure by 
disabling storage banks one at a time with 
configurator strap. 
If the RESUME persists, isolate error using 
EIA procedures (microdiagnostics manual or 
Appendix 8.) 

DCP/20 

1. Follow DC?/40 procedure but skip step 4. 

DCP/lO/lOA/1S 

10 Ensure that the macrodiagnostic utilities 
recognize the physical storage configuration~ 

2e If the RESUME persists, replace processor 
peA. 

3. Replace memory expansion peA (DCP/IO/IOA) G 

Possible Ie type codes are: 

2 3 ~ bit 
a a ~ 64K storage devices - DCP/40/20 (2M byte) 
o 1 ~ 16K storage devices 
1 a • DCP/20 storage 
1 1 • not used 

DCP/40-DCP/20 (2M byte) 

1. Ensure that memory configuration table (map) 
matches physical configuration. 

2. Ensure that all arrays in any bank are the 
same. 

3. Replace array in question. 
4. Replace port control peA in storage banke 
S. Replace byte interface 3 PCAe 
6. Replace timing and control PCAe 
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Isolation 
Procedure. 

00004 
(con t) 

00005 

Isolation Information/Activitv 

DCP/20 

1. Follow DCP/40 procedure but skip step 4. 

1. 

2. 

1. 

2. 
3. 

4 .. 

OCP/IO/10A/15 

Ensure that memory configuration table (map) 
matches physical configuration. 
Replace processor PCA and/or memory expansion 
PCA .. 

DCP/40-DCP/20 (2M byte) 

Replace addressed array.. (See Isolation 
Procedure 100002.) 
Replace port control PCA. 
Determine incorrect byte and replace 
corresponding byte interface PCA. 
Replace timing and control PCA .. 

OCP/20 

1. Follow OCP/40 procedure but skip step 2. 

Dep/IO/IOA/IS 

1. Replace processor peA and/or memory expansion 
PCA. 
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Isolation 
Procedure t Isolation Information/Activitv 

00006 DCP/40-DCP/ZO (2M, byte) 

1. Ensure that microdiagnostics LSTOR test runs 
on all memory bankse 

2. Replace port control peA. 
3. Replace timing and control peA. 

DCP/20 

1. Follow DCP/40 procedure but skip step 2. 

CCP/lO/lOA/1S 

1$ Replace processor PCA. 

00007 DCP/40-DCP/20 (2M byte) 

1. Determine incorrect byte and replace 
corresponding byte interface PCA. 

2. Replace port control peA. 
3. Replace timing and control PCA. 

DCP/20 

1. Follow DCP/40 procedure but skip step 2~ 

DeF/lO/lOA/lS 

1e Replace processor PCA. 

00008 DCP/40-DCP/20 (2M byte) 

le Ensure that microdiagnostics LSTOR test runs 
on all memory banks. 

2. Replace byte interface PCA corresponding to 
address difference. 

3. Replace port control peA. 
4. Replace timing and control PCAQ 

DCP/20 

1. Follow Dcp/40 procedure but skip step 4. 

DCF/IO/lOA/lS 

1. Replace processor PCA. 
2. Replace memory expansion peA (DCP/IO/IOA) G 
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Isolation 
Procedure t Isolation Information/Activitv 

00009 DCP/40-DCP/20 (2M byte) 

1. possible status read conditions are: 

Command: Read status register - do not clear 
register. 

o 7 8 2913031 

llOOOlHO main storage address I port t 

Command: Read status register - clear status 
register 

o 1 

00 

o 7 8 29 30 31 

llOOlOHO main storage address port t 

The H bit (bit 6) is the priority hold bit 
and is used in conjunction with bit 3 to 
control the pr ior i ty hold, log ic in the 
storage module. 

Bits 
3 6 
o a 

Function 
Clear prlorlty hold 
Set priority hold 
Not used 

o 1 
1 a 
1 1 Do not change p!iority hold 

Results of read status: 

2 3 4 7 8 15 16 23 24 

A B C D E 

where: 

Field A = port number of requestor 
Field B = array peA status 

04 = array a good 
05 = array 1 good 
06 = array 2 good 
07 = array 3 good 

Field C = syndrome bits 
Field D = check bits 

28 29-31 

F 
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Isolation 
Procedure f 

00009 
(cont) 

Isolation Information/Activitv 

o Field E = log data and log address 
bit 24 3 error log data of the 
associated address 
bit 25 - 28 = XXXX (no meaning) 

Field F = error code register 

Each memory port has its own error register. 
The error register reports only the last 
error. Error code formats are: 

001 • address or control parity error 
all • write data parity error 
100 • multiple uncorrectable data error 

20 Compare command data with information in 
step 1. compare RS data with error code 
format in step 1. Replace array identified 
by address. 

3. Replace port control peA. 
4e Replace timing and control PCA. 

DCP/20 

1. Follow DCP/40 procedure but ski? step 3Q 

DeF/lO/lOA/1S 

1. Replace processor and/or memory expansion 
PCAe 

00010 DCP/40-DCP/20 (2M byte) 

1. Replace port control peA. 
2. Replace addressed array. 

DCP/20 

1. Replace addressed array. 

DCP/lO/IOA/IS 

1. Replace processor and/or memory expansion 
PCAc 
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Isolation 
Procedure. Isolation Information/Activit 

00011 DCP/40-DCP/20 (2M byte) 

1. Replace port control PCA. 
2. Replace timing and control PCA. 
3. Determine memory address and replace faulty 

array. (See Isolation Procedure 100002.) 

DCP/20 

1. Follow DCP/40 procedure but skip step 1. 

Dep/lO/IOA/1S 

1. Replace processor and/or memory expansion 
PCA. 

00012 DCP/40-DCP/20 (2M byte) 

00013 

1. Replace port control PCA. 
2. Determine incorrect byte and replace 

corresponding byte interface peA. 
3. Replace timing and control PCA. 
4. Replace addressed array. (See Isolation 

Procedure 100002.) 

DCP/20 

1. Follow DC?/40 procedure but skip step 1. 

1. 

1. 

2. 
3. 
4. 

DCP/10/IOA/IS 

Replace processor and/or memory expansion 
PCA. 

DCP/40-DCP/20 (2M byte) 

Replace addressed arrayQ (Refer to Isolation 
procedure 00002.) 
Replace port control PCA. 
Replace timing and control peA. 
Replace byte interface PCA. 

DCP/20 

1. Follow DCP/40 procedure but skip step 2. 

DCP/IO/IOA/IS 

1. Replace processor and/or memory expansion 
PCA. 
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Isolation 
Procedure t Isolation Information/Activit 

00014 CCP/40-DCP/20 (2M byte) 

1. Replace byte a interface peA. 
2. Replace port control PCA. 
3. Replace timing and control PCA 

DCP/20 

1. Follow OC~/40 procedure but skip step 2G 

Dep/IO/IOA/IS 

1. Replace processor and/or memory expansion 
peA. 

00015 DCP/40-DC?/20 (2M byte) 

00016 

1. Determine incorrect byte and replace corres­
ponding byte interface peA. 

2. Replace port control PCA@ 
3. Replace timing and control PCA@ 

DCP/20 

1. Follow DC?/40 procedure but skip step 20 

1. 

1. 

2. 

3. 
4. 
5. 

DCp/lO/lOA/IS 

Replace processor and/or memory expansion 
peA. 

OCP/40/20 

Ensure that microdiagnostics run on this 
port. 
Ensure that diagnostic configuration table is 
correct and the proper port is selected~ 
Is C peA in the correct slot? 
Replace the C peA. 
Replace the R PCA. 

DCP/IO/IOA/1S 

1. Ensure that the diagnostic configuration 
table is correcto 

ZQ Replace processor PCAe 
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Isolation 
Procedure t Isolation Information/Activitv 

00017 DCP/40/20 

1. Ensure that microdiagnostics run on this 
port. 

2. If internal loopback is running, replace the 
B peA. 

3. If external loopback is running, the 
diagnosis order is: 
a. Ensure that cables are connected to the 

proper B PCAs. 
b. Replace B PCA. 
c. Replace C PCA. 
d. Replace R PCA. 
e. Replace cables. 

DCP/IO/IOA/IS 

1. If internal loopback is running, replace the 
B PCA. 

2 If external loopback is running, the 
diagnosis order is: 
a. Ensure that cables are connected to the 

proper B PCAs. 
b. Replace B PCA. 
c. Replace C PCA. 
d. Replace cables. 

00018 DCP/40/20 

1. Ensure that cable,loopback is operational. 
2. Replace parallel interface PCA in disk 

controller. 
3. Replace B PCA. 
4. Replace C PCA (check straps) .. 

DCP/IO/IOA/IS 

1. Follow the DCP/40/20 procedurec 
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Isolation 
procedure t Isolation Informatian/Activ t 

00019 DCP/40/20 

l@ This test runs on any valid DCP porte 
Hexadecimal selections are bet~een XO and 
XFF~ Check screen display for selected port 
and LMID and ensure that LMID agrees with 
configuration tablee Selected port must 
contain LMID which is legal for selected test 
(see system configuration table) e 

20 Check strapping. 

DeF/lO/lOA/lS 

1. Follow OCP/40/20 procedure. 

00020 DCP/40/20 

1@ Ensure that parallel line module runs cable 
loopbacKe 

2. Replace B peA. 
3. Replace C peA. 
4. Replace parallel interface peA in disk 

controller. 
5. Replace processor in disk controllero 
6. Replace disk interface peA in disk 

controller. 

DeF/lO/lOA/IS 

1. Follow the DCP/40/20 proceduree 

00021 DCP/40/20 

1. Check disk controller statuse 
2. Ensure that disk drive adjustments are within 

tolerance. 
30 Ensure that cable is intact between drive and 

controllere 

DCP/10/l0A/15 

10 Follow the DCP/40/20 procedureQ 
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Isolation 
Procedure t Isolation Information/Activit,v 

00022 DCP/40/20 

1. Ensure that seek time adjustments of the disk 
are within tolerance. 

2. Ensure that exerciser seeks properly. 
3. Replace disk I/O peA in controller. 
4. Replace parallel I/O peA in controller. 
5. Replace processor peA in controller. 
6. Ensure that parallel line module runs cable 

loopback test. 

DCp/lO/l OAf 15 

l. Follow the DCP/40/20 procedure. 

00023 DCP/40/20 

1. Ensure that disk exerciser operates properly 
with write protect enabled. 

2. Replace disk I/O PCA in controller. 
3. Replace parallel I/O PCA in controller 
4. Replace processor PCA in controller. 
S. Ensure that parallel line module runs cable 

loopback. 

DCP/IO/IOA/IS 

1. Follow the DCP/40/20 procedure. 

00024 DCP/40/20 

1. If SIOC is installed, ensure that 
microdiagnostic aIOC test is 
operational. 

2. If BDBI is installed, ensure that external 
controller loopback is functional. 

3. Check cable to diskette controllers 
4. Replace diskette controller. 
S. Replace R PCA. 

DC P / 1 0/ 1 0 A/IS 

, .... Ensure that BDBI external controller loopback 
is' functional. 

2. Check cable to diskette controller. 
3. Replace diskette controller. 
4. Replace processor PCA. 
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Isolation 
Procedure t Isolation Information/Activitv 

00025 DCP/40/20 

1. If SIoe is installed, ensure that 
microdiagnostic BlOC test is operational. 

2. If BCSI is installed, ensure that external 
controller loopback is functional. 

3. Replace BIae/BDBI. 

DCP/10/IOA/IS 

1. Ensure the BDBI external controller loopback 
is functional. 

2. Replace BOBI. 

00026 DCP/40/20 - Dep/lO/lOA/IS 

1. Replace diskette media. 
2. Attempt to read in another drive. 
3. Ensure that media has been prepped. 

00027 DCP/40/20 

1. If SIOC is installed, ensure that 
microdiagnostic arae test is operationale 

2. If BDBI is installed, ensure that external 
controller loopback is functional. 

3. Check cable to diskette controllere 
4. Replace diskette controllerQ 
S. Replace BIOC/BDBI. 

DCF/lO/lOA/lS 

1. Ensure that BDBI external controller loopback 
is functional. 

2. Check cable to diskette controllere 
3. Replace diskette controllerQ 
4. Replace,BDBI. 

00028 DCP/40/20 

1. Ensure that LMID is correct for diagnostic 
teste 

2. Replace line moduleo 
3. Replace R PCA. 
4G Replace X PCA in CLC. 
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Isolation 
Procedure. Isolation Information/Activitv 

00028 Dep/IO/IOA/IS 
(cont) 

1. Ensure that LMID is correct for diagnostic 
test. 

2. Replace line module. 
3. Replace processor PCA. 

00029 DCP/40/20 

1. Ensure that proper port is selected for the 
teste 

2. Check POC status of LEDs on memory 2nd port 
peA of 5U0039 line module. 

NOTE 

Lights are cleared during initialization and 
when MODE CLEAR is sent to line module. 

Indicator POC Status 
1 2 3* 

0 0 0 ALU failure 
0 0 1** Control store failure 
0 1 a DDT failure 
0 1 1 Data RAM failure 
1 1 0 DMT failure 

'1 1 1 POC successful 

*Indicator 3 is bottom LED and is ~SB. 
**'1' signifies that indicator is ON. 

NOTE 

The I/O sequencer PCA causes failures of the 
ALG, control store, and data RAM. The L-bus 
interface PCA causes failures of the DDT and 
the DMT. The memory 2nd port PCA causes 
failures of the control store and the data 
RAM. 
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Isolation 
Procedure t 

00029 
(con t) 

Isolation Information/Activit 

3.. Replace L-bus/channel interface peA of 
5U00039 line module. 

4e Replace I/O sequencer PCA of SU00039 line 
module. 

5. Replace memory 2nd port peA of 5U00039 line 
module. 

6. Replace R peA. 
7s CheCK for defective interconnection cables. 
8. Check for defective line module backplane 

terminators. 
9. Replace X peA in CLC. 

Dep/lO/lOA/IS 

1. Follow DCP/40/20 procedure, steps 1 through 
5, 7, and 8 .. 

2e Replace processor peA. 

00030 DCP/40/20 - DCP/IO/IOA/IS 

1. 

2 .. 
3 .. 
4 .. 
5 .. 

00031 

1 .. 

2 .. 

3 .. 

4. 
S. 
6 .. 

Ensure that strapping of L-bus/channel 
interface and memory 2nd port peAs is 
correct .. 
Replace memory 2nd port peA. 
Replace I/O sequencer PCAG 
Replace I/O cableQ 
Replace channel terminatorse 

DCP/40/20 - DeF/lO/lOA/IS 

Ensure that online/offline switch selection 
of operator control panel (SU00039 line 
module) is functioning properly. 
Ensure that operator control panel cable is 
properly seatede 
Ensure that online/offline relay of operator 
control panel is functioning properlyQ 
Replace I/O sequencer peA. 
Replace memory 2nd port PCAe 
Replace L-bus/channel interface PCA~ 
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Isolation 
Procedure t Isolation Information/Activitv 

00032 DCP/40/20 

1. Ensure that bus and tag cables are oriented 
properly. 

2. Ensure that channel is terminated properly. 
3. Check interface connection to host connector 

plate. 
4. Replace memory 2nd port peA. 
5. Replace I/O sequencer peA. 
6. Replace L-bus/channel interface peA. 
7~ Replace R peA. 

DCP/IO/IOA/IS 

1. Follow DCP/40/20 procedure except in step 7, 
replace processor PCA. 

00033 DCP/40/20 

1. Ensure proper diskette is installed in 
integrated diskette drive. 

2. Ensure that IFOC microdiagnostic is 
operational. 

DCP/IO/IOA/IS 

le Ensure proper diskette is installed in 
integrated diskette drive. 

00034 OCP/40/20 - 'DCP/IO/IOA/IS 

1. This test runs on any valid DCP port. 
Hexadecimal selections are between XO and 
XFF. Check screen display for selected port 
and LMID and ensure that LMID agrees with 
configuration table. Selected port must 
contain LMID which is legal for selected test 
(see system configuration table) • 

2. Check strapping. 
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Isolation 
Procedure t Isolation Informatio Activitv 

00035 DCP/4Q/20 

00036 

l@ Ensure that microdiagnastics run on this 
porte 

2. Ensure that diagnostic configuration table is 
correct and that the proper port is selected. 

3. Is the line module in the correct slat? 
4. Replace the line module PCA& 
5. Replace th R peA. 

DCP/IO/IOA/15 

1. Ensure that diagnostic configuration table is 
correct and that the proper port is selected. 

2. Is the line module in the correct slat? 
39 Replace the line module peA. 
4. Replace the processor PCAe 

DCP/IOA/1S 

Ie Check the MDLM, the cable to the SCSI, and 
the line module bus. 

20 Check the SCSI and the strappingG 
3G Check the disk and the disk cabling 
4. Check the diskette and the diskette cabling~ 

GENERAL GUIDELINES 

If you can run the diskette tests but cannot 
run the hard disk tests, then the problem is 
the disk or the SCSI/Cablee 

If you cannot access the disk and the 
diskette, then the problem is the SCSI, or 
the MDLM, or the cable. 
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B. SUPPLEMENTAL INFORMATION 

B.l. Introduction 

This appendix provides information that is helpful in determining the 
causes of hardware and software errors. It includes the following: 

• A summary of the Error Indicator Analysis (EIA) Procedure 

• The format and content of System Control Registers 14, 15, 13, 
and 11. 

• The format and content of the Port Processor State Item Buffer 
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a~l. Use of EIA to Isolate CP and CLC Hardware Problems 

The Error Indicator Analysis (EIA) procedure can be used to isolate CP 
and CLC hardware problems e Parity checking detects approximately 90 
percent of the CP hardware faults of the DC?/40 and enables 80 percent 
of all faults to be corrected by replacement of one or two peAs. 
Isolation is at or near the source of the fault and avoids misleading 
propagated errors. In the DCP/20, as well as the DCP/40, parity 
checking detects approximately 70 percent of CLC hardware faults and 
enables 60 percent of all faults to be corrected by replacement of one 
or two PCAs* 

This paragraph summarizes the EIA procedure. It prov·ides the CP and 
CLC maintenance panel error displays and procedures to isolate the 
hardware fault. See CR2S47, DCP/40 Tyee 8596 Microdiagnostics 
Software and Procedures Description and DR2555, DC?/20 Type 8597 
Microdiagnostics Software and Procedures Description for a complete 
discussion of the procedure. 

Be2. EIA Procedure for CP Hardware Faults 

The following procedure assumes use of the correct C? maintenance 
panel associated with the faulty CP. 

NOTE 

DCP/40 systems with more than one CP have 
separate CP maintenance panels for each CP~ 

1. Set PANEL ENABLE switch up (enabled) and RESTART switch down 
(disabled). All other switches should be dcwn 1 including 
LOAD switches on top cabinet. 

2. Compare ERROR DISPLAY indicators on CP ~aintenance panel to 
those illustrated in Figure 8-1. Where the indicators match 
the figure, note the procedure numbero 

3. Using the procedure number from Figure 8-1 as an index into 
Figure B-2, perform the corrective action indicated~ 
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I I 
?:: oc: ed,...; r e 

HE!'1 Number 
ALU ALU SA SA SX SX R R a PA a PA u ,ff RE- ERR LOCK- FJ.gul':e 

1 2 aPR LWR aPR LWR REGl REG2 UPR LWR INS'! ECTJ'J SU~E ACK OU":' 3-2 

I I I I I 

No lit indicators 23 
Any other combination of indicators not shown 19 

r.. 1 
t. r.. r.. r.. r.. r.. t. t. 11 
t. t. t. 10 

t. 2 
t. t. t. 9 

r.. I I I 13 
t. t- is 
to t. to 13 
to t. t. to 13 
to t. t. 13 
t. t. r.. I 14 
1:. 1:. 1:. 14 
r.. L t. 12 
L r.. t. t. 15 
t. L t. 12 
L L 13 
t. L t. 13 
L t. 13 
L t. 14 
r.. r.. 14 
r.. r.. 6 
t. L t- 12 
r.. t. 12 

r.. 18 
L r.. 13 
L L L 

I 

13 
t. r.. 13 
t. L 14 
L L 14 
L L 12 
L L r.. 12 
L L 6 

L 1.8 
L L 18 

L 1.8 
L 7 
t. L 8 

L 7 
L 5 
L L 12 
L L 4 

L 5 
L t. 4 

L 3 
I L I I 4 

1 I I I I I I I I I I 
t. 20 

l~ 
L 22 

L 21 

Note: r.. l1li t.it ~ 64212 

Figure B-1. CP Error Displays 
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Procedure 
Number 

1 

3 

5 

6 

Supplemental Information Rev" HCB- 2 

C? PCA Reolacement Order or Other Procedures 

A1(99%) IJ K(l%> 

A2(99%) i 1«1\) 

H2 ( 92%), K ( 3 '), S ( :2 %) IJ C ( 1 %) fI R2 ( 1 \), Rl ( 1 \ ) 

NOTE 

If DCP/40 has Ml peAs, the M2 (92%) 
entry depends on the following U PA 
ERR value: 

t1 PA ERR 

1000 - 13FF 
1400 -- ·17FF 
1800 - IBFF 
leao - IFFF 

SUSPECT PCAs 

M2(9:2%} 
MI-J31(82%), M2(10%) 
MI-J32 (82%), M2 (10%) 
MI-J 30 ( 82%), M2 ( 10% ) 

Note that U PA ERR is locked with the 
address of the instruction that was 
executed two instructions prior to the 
one causing the U INST error$ If a 
jump from one M peA to another occurred 
at this time, the value can point to 
the wrong peA; however, that probability 
is smalle 

Rl ( 48%) i R2 ( 48%), K ( 3 %) # 5/ E/ C/ D/ X ( 1 % ) 

S(97%), K(2%), E(l%), Rl/R2(remote possibility) 

Rl ( 30\), R2 ( 30%) , M2 ( 29%), A 1 ( 4 %), A 2 ( 4 %) f S ( 2 %) p 

X/ F1/ F2/ C ( 1 % ) 

Figure B-2. Corrective Action for CP Hardware Faults 
(Sheet 1 of 7) 
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Procedure 
Number 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Supplemental Information Rev" HCB-2 B-S 

C? PCA Reolacement Order or Other Procedures 

Rl ( 45%), R2 ( 45%), Ml ( 7 %), M2 ( 7 %), Al ( 1 %), A2 ( 1 %) , 
Fl/F2/X/E(1%)" Note this possible exception: If MICRO FA 
DISPLAY shows OODA, set the ERR CTRL switch up, press 
SYSTEM RESET and, if the CP again stops with MICRO PA 
DISPLAY showing OODA and the GENERAL DISPLAY bits 16-31 
showing 00C3 (when both DISPLAY CTRL switches are down) , 
then the faulty PCA is M2(90%}. The micromemory 
instruction located at the address specified by U FA ERR 
(which should be greater than 1000) has a bit stuck 
high/low. 

Rl ( 4 5 '), R:2 ( 4 5 '), K ( 8 %), S ( 2 % ) 

A2(100%) 

A1(100%) 

K ( 80%), S ( 1 5 %), Al ( 2 %), A2 ( 2 %), M:2 ( 1 % ) 

5(100%) 

Al ( 50%), A2 ( 50%) 

Rl(SO%), R2(SO%). If any microcode development is taking 
place, then: 50FTWARE(99%). Note this possible 
exception: If MICRO FA DISPLAY shows OODA, set the ERR 
CTRL switch up, press SYSTEM RESET and, if the CP again 
stops with MICRO ,PA DISPLAY showing OODA and the GENERAL 
DISPLAY bits 16-31 showing OOC3 (when both DISPLAY CTRL 
switches are down), then the faulty PCA is M2{90%). The 
micromemory instruction located at the address specified 
U PA 'ERR (which should be greater than 1000) has a bit 
stuck high/low. 

Rl ( 32%) I R2 ( 32%), K ( 2 0%) I S ( 15 %), M2 ( 1 % ) 

Not defined at present 

Not defined at present 

FigurE! B-2. Corrective Action 
(Sheet 2 of 7) 

for CP Hardware 
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procedure 
Number 

18 

19 

Supplemental Information B-6 

CP peA Replacement Order or Other Procedures 

SA bus and/or SX bus error indicators 

1. Error detection 

a. Note the exact errors and the address of the 
instruction being executed when the errors 
occurrede They are displayed in the ERROR 
DISPLAY and U FA ERR even though they may have 
been obtained from the error history table in 
micromemory, and even though any displayed status 
on the maintenance panel is cleared by subsequent 
operations. 

b. Source bus errors can occur for one of three 
reasons: 

(1) A hardware error exists in logic directly 
related to a sourced register~ 

(2) A hardware error exists in some unsourced 
bus logic, causing a high signal on the bus, 
which interferes with the data from some 
other validly sourced register. This 
condition is known as bus interference. 

(3) A hardware error exists between the source 
bus and the logic which detects source bus 
parity errors. This is condition is known 
as Al/A2 interferences 

2@ Corrective Action 

Refer to Section 2 of DR2547e 

Unexpected error combinations 

10 Error detection 

This condition indicates that an unexpected 
combination of errors occurred or that multiple 
entries into the error-handling routine were madeo 
The latter possiblity is more likely. Note that an 
intermittent DC power fault can cause multiple 
entries (SAL, SXU, SXL, MLO, ERR ACK) G 

Figure 8-25 Corrective Action for CP Hardware Faults 
(Sheet 3 of 7) 
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procedure 
Number 

19 

20 

Supplemental Information Rev. HCE-2 B-7 

CP peA Replacement Order or Other Procedures 

Unexpected error combinations (cant) 

2. Corrective action 

Refer to DR2547 or locate ERROR DISPLAY most similar 
to those listed in Figure A-l and perform 
corresponding procedure. Submit a DSUR to report 
information about unexpected error combination 
solution to problem. 

Resume Error 

1. Error detection 

a. This error can be caused by software or by a 
hardware failuree In fact, when SYSTEM RESET is 
pressed, RESUME is an expected response during 
the first few seconds of execution in the CP 
PROM. At other times, software may initiate 
RESUME errors during attempts to access local 
storage (LS) array PCAs or banks whicn are not 
configured. 

b. If SYSTEM RESET was pressed recently and bits 24 
through 31 of the GENERAL DISPLAY continually 
show hexadecimal values 11, 21, or 31, then the 
CP, LS, or LOADER CLC may be experiencing a 
hardware fault. 

c. If several CPs and CLCs are experiencing 
unexpected faults, then L5 is the most likely 
source of the problem. For such faults, execute 
the LS micro- diagnostic LSTOR in DLI mode (see 
Section 9 of DR2547). 

NOTE 

Faults which appear to be in one CP can be in the 
ribbon cable interconnecting LS ports of different 
LS banks in different DCP/40 cabinets, or in either 
terminator at the ends of the LS-port bus~ 

Figure B-2. Corrective Action for CP Hardware Faults 
(Sheet 4 of 7) 
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procedure 
Number 

20 

Supplemental Information Rev., HCB-2 

CP PCA Reolacement Order or Other Procedures 

Resume error (cant) 

26 Correcti~e action 

If it appears that the CP is the only processor 
experiencing a fault, or if the microdiagnostics do 
not find any hardware problems, the PCA replacement 
order is: E(70%), K(20%), LS-31(6%), LS-A2(4%)., 
Also check the corresponding ribbon cables and LS­
port bus terminators. 

21 Memory (local storage) lockout (MLO) error 

22 

1. Error detection 

This error can be caused by a hardware error ar by 
macrolevel software. As a software problem, it 
relates to unauthorized attempts to access specified 
segments of code, to write where a read-only is 
permitted, to read where a write-only is permitted, 
etc. 

2e Corrective action 

If software is not the source of the problem u the CP 
peA replacement order is: E(80%), 8(15%) 6 K(4%) f 

X(l\) • 

Error acknowledge from local storage 

le Error detection 

a. Unlike RESUME and MEM LOCKOUT, ERR ACK is never 
an indication of a software problem. There are 
three hardware errors whic~ result in an ERR ACK 
being passed to a processor from local storage 
( LS) e Th e y are: 

(1) A multiple-bit flip is detected in an LS 
wo r d (3 2 d a tab its p 1 \J S 7 c he c k bit s) " 

(2) A parity error is detected in 
address/control information passed from the 
processor to LS .. 

Figure B-2. Corrective Action for CP Hardware Faults 
(Sheet 5 of 7) 
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Procedure 
Number 

22 

Supplemental Information Rev. HCB-2 8-9 

CP peA Reolacement Order or Other Procedures 

Error acknowledge from local storage (cant) 

(3) A parity error is detected in write-data 
passed from the processor to LS. 

b. For LS-detected, multiple-bit flip errors, the 
hardware fault is in L5 rather than the CPo 
Execute the L5 microdiagnostic LSTOR in DLI mode 
(see Section 9 of DR2547) and specify the 
parameter requesting a display of all single- and 
multiple-bit flips. 

c. For LS-detected parity errors in CP-to-L5 
address/control information or write-data, the 
hardware fault can be in the L5 or CP. If 
several CPs and/or CLCs are experiencing faults, 
then L5 is the most likely problem source. For 
such faults, execute the L5 microdiagnostic STaR 
in OLI mode (see Section 9 of DR2547). 

NOTE 

Faults which appear to be in one CP can 
be in the ribbon cable interconnecting 
the L5 ports of different L5 banks in 
different DC?/40 cabinets, or in either 
terminator at the ends of the LS-port bus. 

2. Corrective Action 

a. If it appears that this CP is the only processor 
experienCing a fault, or if the microdiagnostics 
do not find any hardware problems, check the 
corresponding ribbon cables and L5-port bus 
terminators are suspect, as well as the peAs 
which are noted in one of the following 
conditions: 

Figure 8-2. Corrective Action for CP Hardware Faults 
(Sheet 6 of 7) 
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Procedure 
Number 

22 

Supplemental Information Rev@ HCB-2 B-10 

Cp peA Reolacement Order or Other Procedures 

Error acknowledge from local storage (cont) 

(1) If the ERR ACK is caused by bad parity in 
the address/control information and the ERR 
ACK occurs during normal operation (assumes 
that relative/virtual addressing is taking 
place), peA replacement order is: 0(28%), 
Fl(22\), F2(22%), B(15%), LS-Bl(4%), LS-
B 0 ( 2 \) i res - B 2 ( 2 %), !.oS - B 3 (2 %) i K ( 2 %) ; 
E/::</ Al/ A2 (1 %) '" 

(2) If the ERR ACK is caused by bad parity in 
the address/control information and the ERR 
ACK occurs early in a boot operation 
(assumes absolute addressing is taking 
place) , or if the ERR ACK is caused by bad 
parity in the write-data, the peA 
replacement order is: F1(36%) Q F2(36%), 
D{lS'), LS-Bl(4%), LS-BO(2%), L5-82(2%), LS­
B3 (:2 '%), K (2"), E/ All A21 (1 %) .. 

23 No lit ERROR DISPLAY indicators 

Refer to the microdiagnostics manual, DR25470 

Figur~ B-2. Corrective Action for CP Hardware Faults 
(Sheet 7 of 7) 
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B.3. EIA Procedure for CLC Hardware Faults 

The following procedure assumes use of the correct eLC maintenance 
panel and the correct setting of the CLC SELECT switches associateq 
with the faulty CLC. 

NOTE 

DCP/40 systems with more than four CLCs 
have separate CtC maintenance panels for 
each group of four CLCs. 

DCP/20 systems with more than one eLC 
have separate CtC maintenance panels. 

1. Set PANEL ENABLE switch up (enabled) and RESTART switch down 
(disabled)., All other switches should be down. 

2. Compare ERROR DISPLAY indicators on CtC maintenance panel to 
those listed in Figure B-3. Where the indicators match the 
figure, note the procedure. The first item in columns 2 
through 4 refer to the DCP/20. 

3. Using the procedure number from Figure B-3 as an index into 
Figure B-4, perform the corrective action indicated. 

RSE/or RSO/or Procedure 
L MIlor STACK STACK ERR Number 

BUS U I~ST EVEN ODD RESUME ACK Figure 9-4 

No Ii t indicators 8 
Multiple errors 7 

L 1 
L 2 

L 3 
L 4 

L 5 
L 6 

No t e : L = Lit. 

Figure B-3. DCP/20 and DCP/40 CLC Error Displays 
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proced ute 
Number 

1 

3 

Supplemental Information Rev" HCB-2 B-12 

etc peA Reolacement Order or Other ?roced~res 

L-bus error 

LM ( 4 a %), R ( :3 0 '), x ( 2 a '), X .... Rca b 1 e ( 1 a %) " 

LM represents the one-to-three peA line module which was 
sending data to the eLC when the error was detected. 
Error information in the error history table indentifies 
the specific LM in the bottom four bits of TR0 Execute 
the appropriate LM microdiagnostic to determine whether 
the LM is, in fact, the source of the fault. 

If an attempt to load microdiagnostics is unsuccessful, 
the LM probability is greatly reduced because L-bus 
errors are disabled during PROM execution. (Other errors 
can be encountered; in particular, PROM-indicated 
cheCKsum or type errors are likely~) 

Microinstruction error 

M(60%) f L(30%), X(5%), E(5%) 

Stack-even error 

CE(60%) I SPE-Q(12%), LS-Bl{8%), L5-80(4%), LS-32(4%), LS­
B3(4%), SPE-U(3%), X(2l), P(2l)" 

If several CPs and/or CLCs are ex~eriencing faults, LS 
is the most likely source of the problem. For such 
faults, execute the LS microdiagnostic LSTOR in OLI mode 
(see Section 9 of CR2547 for DC?/40 and Section 6 of 
DR2555 for DCP/20). If a storage port expander (SPE) is 
common to all failing processors, check the SPE PCAs for 
faults. Re-cable to run only CLCO, bypasiing the S?E for 
isolation .. 

NOTE 

Faults which appear to be in one SPE 
or in one CLC not attached to any SPE) 
can be in the ribbon cable from that 
SPE (CLC) to the corresponding L5 po=t, 
or in the ribbon cable interconnecting 
the L5 ports of different LS banks in 
different DCP/20 or DCP/40 cabinets 8 

-or in either terminator at the ends of 
the L5-port bus. 

Figure 8-4. Corrective Action for CLC Hardware Faults 
(Sheet 1 of 5) 
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Proced ur e 
Number 

4 

5 

Supplemental Information Rev. HCB-2 8-13 

etc peA Replacement Order or Other Procedures 

Stack-odd error 

CE(60%), SPE-Q(12%), LS-Bl(8%), LS-BO(4%), LS-82(4%), LS':" 
83(4%) I SPE .... U(3%) I X(3%), P(2%)" 

If several CPs and/or CLCs are experiencing faults, LS 
is the most likely source of the problem. Execute the LS 
microdiagnostic LSTOR in OLI mode (see Section 9 of 
DR2547 for DCP/40 or Section 6 of DR2555 for DCP/20)" If 
a storage port expander (SPE) is common to all of the 
failing processors, then check the SPE peAs for faults. 

NOTE 

Faults which appear to be in one SPE 
(or in ~ne etc not attached to any SPE) 
can be 1n the ribbon cable from that 
SPE (CtC) to the corresponding tS port, 
or in the ribbon cable interconnecting 
the LS ports of different LS banks in 
different DCP/20 or DC?/40 cabinets, or 
in either terminator at the ends of the 
LS-port bus. 

Re s urn e err a r 

Is Error detection 

a. This error can be caused by software or by a 
hardware failure. In fact, when SYSTEM RESET is 
pressed, RESUME is an ex?ected res?onse during 
the first few seconds of execution in the CLC 
PROM. (Note: This is true only for LOADEE 
CLCs. ) 

b. If SYSTEM RESET was pressed recently and bits 8 
through 5 of the REGISTER DISPLAY continually 
show hexadecimal 03, then the CLC, LS, or the 
LOADER CLC may be experiencing a hardware fault. 

Figure 8-4. Corrective Action for CLC Hardware Faults 
(Sheet 2 of 5) 
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procedure 
Number 

5 

6 

Supplemental Information Rev .. HCS ... 2 E-l4 

CLC PCA Replacement Order or Other Procedures 

Resume error (cant) 

c.. If several CPs and/or CLCs are experiencing 
faults, L5 is the most likely source of the 
problem. Execute the L5 microdiagnostic L5TOR in 
OLl mode (see Section 9 of OR2547 for OCP/40 and 
Section 6 of DR255S for DCP/20).. If an SPE is 
common to all failing processors, then check the 
SPE peAs for faults. 

NOTE 

Faults which appear to be in one SPE 
(or in one CLC not attached to any SPE) 
can be in the ribbon cable from that S?E 
(CLC) to the corresponding L5 port, or in 
the ribbon cable interconnecting the L5 
ports of different L5 banks in different 
DCP/20 or DCP/40 cabinets, or in either 
terminator at the ends of the LS-port bus~ 

2. Corrective action 

If it appears that this CLC is the only processor 
experiencing a fault, or if the microdiagnostics do 
not find any hardware problems, the peA replacement 
order is: E(30%), P(25%), CE(20%), CO(lO%), L(5\) I 

SPE-U(3%), L5-81(3%) g LS-A2(2%), X(l%) .. Also check 
the corresponding ribbon cables and LS-port bus 
terminators. 

Error acknowledge from local storage 

1. Error detection 

a. Unlike RESUME, ERR ACK is never an indication of 
a software problem. There are three hardware 
errors which result in an ERR ACK being passed to 
a processor from local storage (LS). These are: 

(1) A multiple-bit flip is detected in an LS 
wo r d (32 d a tab its p 1 us 7 c h ec k bit s) G 

F ure 8-4. Corrective Action for CtC Hardware Faults 
(Sheet 3 of 5) 
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procedure 
Number 

6 

Supplemental Information 8-15 

CtC PCA Replacement Order or Other Procedures 

Error acknowledge from local storage (cont) 

(2) . A parity error is detected in 
address/control information that was passed 
from the processor to L5. 

(3) A parity error is detected in write-data 
that was passed from the processor to LS. 

b. For L5-detected, multiple-bit flip errors, the 
hardware fault is in L5 rather than the CLC. 
Execute the L5 microdiagnostic LSTOR in DLl mode 
(see Section 9 of DR2S47 or Section 6 of DR2553) 
and specify the parameter requesting a display of 
all single- and multiple-bit flips. 

c. For L5-detected parity errors in CtC-to-LS 
address/control information or write-data, the 
hardware fault can be in L5, an SPE, or the CLC. 
If several CPs and/or CLCs are experiencing 
faults, L5 is the most likely source of the 
problem. Execute the L5 microdiagnostic L5TOR in 
OLl mode. (see Section 9 of DR2547 or Section 6 of 
DR2555). If an S?E is common to all failing 
processors, then check the SPE PCAs for faults. 

NOTE 

Faults which appear to be in one SPE 
(or in one CLC not attached to any SPE) 
can be in the ribbon cable from that 
SPE (CtC) to the corresponding LS port, 
or in the ribbon cable interconnecting 
the L5 ports of different L5 banks in 
different DCP/20 or DCP/40 cabinets, or 
in either terminator at the ends of the 
LS-port bus. 

Figure B-4. Corrective Action for eLC Hardware Faults 
(Sheet 4 of 5) 



DR2604 

procedure 
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6 

7 

8 
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etc peA Reolacement Order or Other Procedures 

Error acknowledge from local storage (cant) 

2Q Corrective action 

If it appears that this etc is the only processor 
experiencing a fault, or if the microdiagnostics do 
not find any hardware problems, the peA replacement 
order is: CE(35%) I CO(25%), SPE"'Q(12%), LS-Bl(8\) I 

L5-80(4\) , LS-82(4\), LS-B3(4%), E(4%), SPE-U(3%), 
XCI') e Also check the corresponding ribbon cables 
and LS-port bus terminatorse 

Unexpected error combinations 

This condition indicates that an unexpected combination 
of errors occurred or that multiple entries into the 
error-handling routine were made. The latter is more 
likely and can be isolated as follows: 

Locate ERROR DISPLAY most similar to those listed in 
Figure A-3 and perform corresponding proceduree Submit a 
DSUR to report the unexepected error combination and 
solution. If further isolation is required, refer to 
Section 9 of DR2547 for the DCP/40 or Section 6 of DR2555 
for the DCP/20. 

No lit ERROR DISPLAY indicators 

Refer to DR2547 .Eor the DC?/40 or D?2555 for the DCP/20e 

Figure 8-4. Correcti~e Action Ear etc Hardware Faults 
(Sheet 5 of 5) 



OR2604 Supplemental Information Rev. HCB-2 B-17 

8.4. SGR 14 and SCR 15 (CP Exigent Hardware Conditions - PNO) 

communications processor exigent hardware conditions are unrecovered 
hardware errors that must be ~nalyzed before processing continues. 
They result in a forced call to procedure number 0 (PNO). Equipment­
dapendent supplementary status is loaded into SCR 14 and SCR 15, 
provided that the hardware error condition does not disable micro 
level operation. The bit formats of SCR 14 and SCR 15 are illustrated 
in Figure a-5. SCR 14 bit definitions are given in Figure B-6. 

I 

SCR 14 

o 7 8 IS 16 

MICROSTATUS BITS MICROPROGRAM ADDRESS 

SCR 15 

o 7 8 15 16 23 24 

OP CODE a- AND m-FIELDS PROCESSOR TYPE 

OP CODE AND a- AND m-FIELDS OF THE 
MACROINSTRUCTION THAT FAILED 

HARDWARE ID 

Figure 8-5. SCR 14 and SCR 15 Bit Format 

NOTE 

See paragraph describing DCP/40 error 
OF code changes for SCR 15 and SCR 130 

31 

31 

I 
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SCR 14 
Bits 

o 

1 

:3 

5 

6 

7 

8 

Supplemental Information 

Dep/lO 

Master ALU compare 
error 

Master ALU A register 
parity error 

Dcp/20* 

Translator 
register** 

Translator 
register 

Master ALU B register Translator 
parity error register 

Master ALU microin­
struction error 

CheCKer ALa compare 
error 

Checker ALU A regis­
ter parity error 

CheCKer ALa B regis­
ter parity error 

Checker ALU microin­
struction error 

B-chip microinstruc­
tion error 

Translator 
register 

Translator 
register 

Translator 
register 

Translator 
register 

Translator 
register 

Not Used 

Rev., HC:a-2 B-18 

DCP/40 

ALU compare error 1 
(bits 4-7 or 12-15) 

ALa compare error 2 
(bits 0-3 or 8-11) 

Source A, bus upper 
parity error 

Source A, bus lower 
paeity eeror 

Source X, bus upper 
parity error 

Source X, bus lower 
parity error 

Rl error (R upper) 
parity error 

R2 error (R lower) 
parity ereoe 

Microprogram address 
upper parity error 

9 C-chip microinstruc­
tion error 

L-bus parity error Microprogram address 
lower parity error 

*If bits 9 - 14 on the DCP/20 are all zero, then an illegal hardware 
vector occurred as defined by the microprogram address. 

Microprogram 
Address 

O148C Power 

Description 

fault interrupt 
01483 Old-mode I/O interrupt 
0358B Illegal emulate next instruction 
03593 T 1 1 Qf"! ~ i emulate next instruction ... _ ... _j ....... 

03598 Illegal emulate next instruction 

vector 
vector 
vector 

**ait a is set for processor mode .. AF (hex) is the normal setting. 

Figure B-6. SCR 14 Bit Definitions (Sheet 1 of 2) 
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SCR 14 
Bits DCp/lO 

10 C-chip microinstruc 
tion error address 
parity error 

11 D-chip local storage 
range error 

12 D-chip local storage 
double-bit error 

13 O-chip memory data 
register write error 

14 D-chip microinstruc­
tion error 

15 G-chip micorinstruc­
tion error 

16-31 Address of micro­
instruction that 
encountered error 

DCp/20* 

Microinstruction 
parity error 

Register stack. 
byte 0 or 2 parity 
error 

Register stack 
byte 1 or 3 parity 
error 

Storage resume/ 
time-out (unimple­
mented/non-respond­
ing storage) 

Storage error 
acknowledge (uncor­
rectable storage/ 
storage I/F error 

Not Used 

Address of micro­
instruction that 
encountered error 

DCP/40 

Microinstruction 
parity error 

Emulation control 
word parity error 

Micro mark. stack 
er ro·r 

Storage resume/time­
out{unimplemented/ 
non-responding stor­
age) 

Storage error 
acknowledge (uncor­
rectable storage/ 
storage I/F error 

Memory lockout 
error** 

Address of micro­
instruction that 
encountered error 

*If bits 9 - 14 on the DCP/20 are all zero, then an illegal hardware 
vector occurred as defined by the microprogram address. 

Microprogram 
Address 

0148C 
01483 
0358B 
03593 
0359B 

Description 

Power fault interrupt 
Old-mode I/O interrupt 
Illegal emulate next instruction vector 
Illegal emulate next instruction vector 
Illegal emulate next instruction vector 

**Storage protection violation; actually reported through PNI unless 
combined with other errors. 

Figure B-6. SCR 14 Bit Definitions (Sheet 2 of 2) 
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B.5. SCR 13 (CP Specification Exceptions - PN1) 

Communications processor specification exceptions are conditions which 
do not comply with architectural requirements. To provide analysis of 
these exceptions, status is passed to software by a forced call to 
procedure number 1 (PN1) ~ Identical supplementary status is provided 
for all models. The status is contained in SCR 13, illustrated in 
Figure B-7. Definitions of exception conditions are provided in 
Figure 8-8. 

Type 2 specification exceptions are detected by hardware in the DCP/40 
ana OJ microcode with hardware assistance in the DC?/20 and the 
DCP/IO. That difference can produce some unpredicatable model­
dependent results with type 2 specification exceptions. All other 
conditions are detected by the microcode and are treated the same in 
all models. When multiple errors occur in the same instruction, each 
implementation cheCKS for conditions in a different (although 
architecturally correc~ sequence; consequently, the error condition 
that is detected first can differ, resulting in different status 
informatione 

o 

I OP CODE 

7 8 10 11 15 16 

TYPE SUBTYPE RESERVED 

Figure B-7. SCR 13 Bit Format 

NOTE 

See paragraph describing DCP/40 error 
OP code changes for SCR 15 and SCR'lJe 

31 

I 
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Exception 
T'/oe 

1 
1 

:2 
2 

2 
2 
2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

4 
4 
4 

4 

4 
4 
4 
4 
4 

4 
4 

4 
4 
4 
4 
4 
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Condition 
SlJbtloe* 

1 
:2 

10000 
llXXX 

lXlXX 
lXX1X 
lXXXl 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

1 
4 
5 

6 

7 
8 
10 
11 
12 

19 
20 

24 
25 
26 
29 
30 

Description 

Illegal instruction 
Privileged instruction 

Storage protection length violation 
Storage protection segment not present 
violation 
Storage protection execution violation 
Storage protection read violation 
Storage protection write violation 

Procedure segment table length violation 
System segment table length violation 
Procedure table length violation 
Gated procedure list length violation 
Queue list length violation 
Link area length violation 
Process control stack underflow 
Process control stack overflow 
Lock length violation 
Lock length vio+ation 

Procedure blocked 
Segment descriptor present (sholJld not be) 
Segment descriptor registers 0 thru 3 (SORO -
SDR3) illegally specified 
Static segment mask bit not set by this 
procedure 
Segment descriptor not present (should be) 
Segment descriptor not allocatable 
Queue access violation. 
Queue type wrong for activity 
Message control table wrong segment descriptor 
structure 
Allocate/deallocate illegal length 
Return/subroutine return illegal for process 
control stack 
Cannot unlOCk, not locked 
Cannot lock, lOCked by another 
Lock count overflow/underflow 
Wrong segment structure 
Address not on l28/4K-byte boundary 

·Subtypes for Ty?e 2 are binary notation. All others are decimal 
equivalents. 

Figure B-8. SCR 13 Bit Definitions 
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B@6. SCR 11 (CP Process Control Conditions - PN4) 

Communications processor process control conditions are not real 
errors but require operating system intervention for continued 
operation" They result in a forced call to procedure number 4 (P~4) 
and include the inability to satisfy a dynamiC procedure linkage 
during call, return, and load segment instructions, the inability to 
allocate space from a specified buffer pool through an allocate 
instruction, or the inablity to satisfy lock conditions while 
executing LOK or Clok instructions. Identical supplementary status is 
provided for all models~ Status is contained in SCR 11, which is 
illustrated in Figure 8-9 and defined in Figure 8-10. 

o 

I OP COCE 

~ Subt10e 

0 1 

0 2 

a 3 

a 4 

0 5 

a 6 

0 7 

7 8 10 11 15 16 31 

TYPE SUBTYPE AUXILIARY INFORMATION 

Figure 8-9. SCR 11 Bit Format 

Instruction/Exceotion Condition 

ICALL/Call/ RTN: [SST {SSN} "SO] 
not present 

Reserved 

LSEG: [SST(SSN} .SC] not present 

ALLoe: no space in buffer pool 

LOK: lock is lOCked by another 

Clok: wait bit is set 

Software breakpoint 

Figure 8-100 SCR 11 B.it Definitions 

Auxiliary 
Information 

Procedure number 

System segment 
mber 

o 

Lock ID 

Lock ID 

I 
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Bo'. DCP/40 Error OP Code Changes 

To improve performance, the C? instruction operation (OP) code can be 
changed during the emulation of an instruction by taking advantage of 
routines used by other instructions. Because of this manipulation, 
the OP code that is reported in SCR 15 (hardware error), SCR 13 
(specification exception), and SCR 9 (restart condition) can differ 
from the actual operation causing the error. Figure B-ll itemizes the 
OP codes which are changed and the corresponding OP codes which appear 
i nth est a t'u s r eg i s t e r • 

Original Reported 
Instruction OF Code OF Code 

sao OE 23 
saL 16 23 
RTN 1D a =- '0 80 
CALL IF a =- 0 80 
ICALL IF a :: 8 80 
JWB IF a == 9 80 
PC IF a :III A 86 
REX 76 Any 

various 82 80, 
jumps 

var ious 83 80 or 63 
jumps 
XJ 87 86 
JLR 88 8A 
JZ 93 92 
JNZ 97 96 
JP 9B 9A 
IN 9F 9E 
LSDM 06 80 
LGRM 0' 80 
LPCR E4 8'0 
LPC E6 80 
LPC~ F6 80 

Forced Call Any 80 or 00 
Interruptible BC, Bl, B4 80 or 00 
by clock (MBMI, 
SBMI, ClBMI) 

Figure B-l1. OCP/40 CP Error OF Code Changes 
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8e7. port Processor State Item (PPHardware Error Conditions and 
Specification Exceptions) 

The port processor state item buffer holds status information for 
unrecovered pp hardware errors and PP specification exceptionse ~e 
state item is queued to SQL3 for hardware errors and to SQL4 for 
exception conditions. Figure B-12 illustrates the format of the 
buffer and Figure 8-13 defines its content. Note the differences for 
the DCP/IO. 

If the supplementary status indicates a hardware error and the error 
status is non-%ero, isolate the cause of the problem with the EIA 
procedures. If a hardware error is indicated and the status is zero, 
note the microprogram address and the PPID (word 3Q) e They identify 
the failing port. 
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o 

1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 
THRU 

23 

24 
25 
26 
27 

28 

29 

30 

31 

0 71 8 15 16 

PROGRA.~ ADDRESS OUTPUT ( PAO) RESERVED 

OUTPUT INSTRUCTION 

RESERVED 

RESERVED OUTPUT INDEX RESERVED 

PROGRAM ADDRESS INPUT (PAI) RESERVED 

INPUT INSTRUCTION 

RESERVED 

RESERVED INPUT INDEX RESERVED 

BIO OUTPUT MESSAGE CONTROL TABLE 

BII INPUT MESSAGE CONTROL TABLE 

RESERVED LINE OUTPUT 

RESERVED LINE INPUT 

RESERVED 

SDO 
SOl (FIXED SPACE) 
SD2 
SD3 

RESERVED 

PORT PROCESSOR ID I MICROPROGRAM ADDRESS 

Figure B-12 

SUPPLEMENTARY STATUS (SEE BELOW) 

Port Processor State Item Buffer Format 
(Sheet 1 of 2) 

31 
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DCP/IO CHANGES TO WORDS 29 AND 31 

a 7 8 15 16 31 

29 I EX COCE SQ OFFSET TRANSLATOR I 
~------------~~--------------~--------------------------------~ 

31 

31 

o 1 8 15 16 

OPCOOE TYPE/SUBTYPE AUXILIARY STATUS 

EX CODE: Exception Code 
o - Specification exception (same as DCP/40, DCP/20) 
1 - Hardware error 
2 - Illegal line module vector 
3 - Recovery condition (details not included) 

Sa OFFSET: Byte offset to system queue where item is posted. 

TRANSLATOR: Translator register 

TYPE/SUBTYPE: Determined by EX CODE 

AUXILIARY STATUS: Determined by EX CODE 

EX CODE 0: 

QPCOOE 
718 

15
1

16 o 

TYPE/SUBTYPE o 

EX CODE 1: 

a 7 a 15 16 

31 

I 

31 

31 

31 '- OPCODE E2 HARDWARE ERROR REGISTER I 
~--------------~--------------~----------------~--------------~ 

31 

EX CODE 2: 

a 

OPCODE E2 REQUEST FIELD 

Figure B-12. Port Processor State Item Buffer Format 
(Sheet 2 of 2) 

31 
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Reserved 

PAC 

Area can contain equipment-dependent 
microprocessor registers. 

Program address (output chain) of current 
instruction when error occurred and either four or 
e ht bytes ding on error and equipment type. 

Output Instruction Macroinstruction being executed in au ut chain 

Output Index 

PAl 

Input Instruction 

Input Index 

BIO 

Output MCT 

BII 

Input MCT 

Line Output 

Line Input 

list index associated with output chain 

Program address (input chain) of current 
instruction when error occurred and either four or 
eight bytes depending on error and equipment type. 

Macroinstruction being executed in input chain 

Queue list index associated with input chain 

Output back item flag. Non-zero if output message 
control table (MCT) is a back item on a queue. 

Real address of the output MeT, if non-zero. 

Input back item flag. Non-zero if input MCT is a 
back item on the queue. 

Real address of input MCT, if non-zero 

Non-zero value represents an MeT re-queued by RIX 
or RAOX instruction if one of them was executing 
in output chain and the error status is for 
specification exception of type 4/subtype 10, type 
4/subtype 11, type 4/subtype 13, or type 
3/ subtype 5. 

Non-zero value represents an MCT re-queued by RIX 
or RAOX instruction if one of them was executing 
in input chain and the error status is for 
specification exception of type 4/subtype 10, type 
4/subtype 11, type 4/sub 13, or type 

subtype 5. 

F ure B-13. Port Processor State Item Definitions (Sheet 1 of 6) 
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soc thru SD3 

PPID 

Microprogram 
Address 

Translator 

Supplementary 
Status 

Figure B-13c> 

Definition 

Segment descriptors defining port processor s 
fixed space (from the interface control table) 

Port processor identifier 

Microprogram address where error occurred 

Bit 16: Set for CLC processor mode; clear for I/O 
mode. 
Sit 17: L-bus transfer directione Set for L-bus 
input; clear for L-bus output. 
Bit 18: clear for line module data mode; set for 
line module command mode. 
Bit 19: Set for input port: clear for output 
porto 
Bits 20 - 23: Port number 

Status indicating the cause for posting the 
state item: a specification exception or a port 
processor hardware error. 

Port Processor State Item Definitions (Sheet 2 of 6) 
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Supplementary Status 
Status (cant) Tyee Subtvpe Information Descri;::,tion 

DCP/lO, DCP/20, DCP/40 Specification Exceetions 

1 

2 

2 

2 

2 

3 

3 

3 

4 
4 

4 

4 

4 

4 
4 

4 
4 
4 
4 

4 
4 

1 

10000 

llXXX 

lXlXX 

lXXlX 

lXXXl 

5 

7 

8 

10 
11 

13 

14 

15 

16 
17 

18 
21 
22 
23 

28 
31 

Illegal instruction 

Storage protection length 
violation 
Storage protection segment 
not present 
Storage protection 
execution violation 
Storage protection read 
violation 
Storage protection write 
violation 

Queue list length 
violation 
Call/return stack 
underflow 
Call/return stack overflow 

Queue access violation 
Queue type wrong for 
activity 
MCT on wrong side for re­
queue 
MCTs are both the same 
(QOI, QII) 
MCT in use and not a back 
item 
Designated MCT nonexistent 
Designated MCT is a back 
item 
MCT not the same 
~C~ bit switched off 
Halt instruction executed 
Change environment 
instruction executed 
Buffer reference error 
Background mode removed 
buffer with address of 
zero. 

Figure B-13. Port Processor State Item Definitions (Sheet 3 of 6) 
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Supplementary 
Status (cont) Tvee ..........-.... Subtype 

Status 
Information Descrlotion 

DCP/20 and OCP/40 Hardware Errors 

7 2 Bit 2S set L-bus parity error 
1 :2 Bit 26 set Microinstruction parity 

error 
7 :2 Bit 27 set Reg is te r stack (byte 0 or 

2) parity error ., ., 'Ci~~ .,0 e",,~ Reg is tel:' .-~ .... ~i.AJ (byte 
, or I "" .......... 40fJ ';;&<;;1. ;:) I... <:ll., I'\. J. 

3 ) parity error 
7 2 Bit 29 set Storage res ume/ time-au t 

(unimplemented/non-
responding storage 

7 2 Bit 30 set Storage error acknowledge 
(uncarretab1e storage/ 
storage interface errors) 

Bits 24 and 31 are not used". If bits 25 through 30 are 
all zero, then an illegal hardware vector occurred. 
The microprogram address indicates the error source. 

Microprogram 
Add%: ess 

01402 
0140A 
01412 
01414 

014lA 
01422 
0142A 
01432 
0143A 
0146A 
01472 
01478 
0148C 
014AC 
01483 
01512 
01522 
01532 

Description 

Line module generated error-out vector 
Illegal lOP vector 
Line module generated error-in vector 
Line module raised illegal chain or data 
request 
Illegal IOP vector 
Illegal lOP vector 
I lleg al rop vector 
Illegal rop vector 
Illegal rop vector 
Illegal IOP vector 
Illeg al IOP vector 
I lleg al IOP vector 
Power fault 
Processor clock 
Old-mode I/O vector 
Illegal lOP vector (emulate branch) 
Illegal lOP vector (emulate branc'="t) 
I lleg 03.1 IOP vector (emulate branch) 

Figure 8-13. Port Processor state Item Definitions (Sheet 4 of 6) 
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Supplementary Status 
Status (cont) Type Subtype Information 

DCP/I0 Hardware Errors 

EX CODE = 1 

Hardware 
Error Reg. 

All bits=Q 
Bit 16 set 
Bit 17 set 

Bit 18 set 

Bit 19 set 

Bit 20 set 
Bit 21 set 

Bit 22 set 

Bit 23 set 

Bit 24 set 

Bit 25 set 

Bit 26 set 

Bit 27 set 

Bit 28 set 

Bit 29 set 
t 30 set 

Bit 31 set 

L-bus parity error 
Master ALU compare error 
Master ALU A register 
parity 
Master ALU B register 
parity 
Master ALU microinstruc­
tion error 
Checker ALU compare error 
Checker ALU A register 
parity 
Checker ALU 8 register 
parity 
Checker ALU microinstruc­
tion error 
B-chip: microinstruction 
error 
C-chip: microinstruction 
error 
C-chip: microprogram 
address parity 
D-chip: local storage 
range error 
D-chip: local storage 
double-bit error 
D-chip: MDR write error 
D-chip: microinstruction 
error 
G-chip: double-bit micro­
memory error 

Figure 8-13. Port Processor State Item Definitions (Sheet 5 of 6) 



DR2604 Supplemental Information Revc HCB-2 

Supplementary Status 
Status (cant) !Y£!. Subtyoe Information Descriotion 

DCP/IO Illegal Line Module Vector 

EX CODE ::il 

Request Field 

00 (0000) 
01 (0001) 
02 (0010) 
03 (0011) 
04 (OlOO) 
05 (0101) 
06 (0110) 
07 (0111) 
OS (1000) 
09 (1001) 
OA (1010) 
OB (1011) 
0100 (XXXX) 

(LM Vector) 

Not implemented 
No t imp lemen t ed 
Not implemented 
Not implemented 
Not implemented 
Not imp lemen ted 
LM hardware error 
L-bus parity error 
Not implemented 
Not implemented 
Not implemented 
Not implemented 
LM request is imple-mented 
b 1J till eg a 1 

Figure B-13e Port Processor State Item Definitions (Sheet 6 of 6) 


