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1 - Introduction 

The MQ759 is a high performance dual-wide Qbus Host Adapter which supports the SCSI interface. The host 
adapter is compatible with the DEC Mass Storage Control Protocol (MSCP) for disk and tape devices (TMSCP). 
The host adapter supports the DEC Qbus systems including the 11123, 11/73, MicroVAX II, MicroVAX Ill and 
MicroPDP 11 computers. It also supports the DU and MU driver of the associated DEC operating systems 
including; RT-I I, RSX 11 M, RSX 11 M+, RSTS/E, DSM(Mumps), Ultrix, Unix, Micro VMS, and VMS. 

The MQ759 can support up to seven (7) devices, including up to two (2) floppy disk drives (SA450) on 8 nodes, 
with a maximum support of eight (8) mapped logical units. The SCSI implementation supports bus arbitration, 
disconnect/reconnect, synchronous and asynchronous data transfer with a maximum transfer rate of 4.0MB/sec. 
The MQ759 features a full 22 bit QBUS OMA addressing capability and supports non-block mode in addition to 
block mode OMA transfers with a maximum burstrateof3.3MB/sec. 

The host adapter has on-board diagnostic/configuration capability that includes utilities to configure the user 
defined parameters of the MQ759, format and test both SCSI and SA450 devices, and a mapping menu for 
selection of logical units. All user defined parameters are stored in non-volatile Electrically Erasable/Programmable 
ROM (EEPROM) and arc retrieved upon power-up of the module. The host adapter also includes boot support of 
popular devices including DU, MU, MS, MT, OM, DR, DL Also included is a special FT boot which configures 
thcconsolcdcvicc into a virtual terminal forsupportoftheon-board diagnostics. 
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Figure 1 - MQ759 Simplified Diagram 
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2- Soecifications 

Controller Specification 

Mechanical: 

Bus Interface: 

Addressing: 

IP/SA Address: 

Dual-Wide Module 5.22 x 8.88 inches 

DECQbus 

18 or22-bitaddressing support 

DU 172150, 160334, 160340,oruser-defined 
MU 174500, 160404, 160410,oruser-defined 

Interrupt Vector: Software ProgrammableO- 774 

Interrupt Priority: Jumper selectable BR4 to BR 7 

Qbus OMA Burst: 

Qbus DMA Mode: 

Command Queue: 

Data Buffer: 

Bootstrap Capability: 

2 to 16 words user-defined, up to 3.3MB/sec 

Block Mode or Non-Block Mode 

DU I 6entrycommand queue with elevator seek algorithm 
MU 8 entry command queue 

2KBFifo 

Disk 
Tape 
Utility 

DK,DL,DM,DR,DB,DU 
MT,MS,MU 
FT 

DiagnosticCapability: Full power-up self-test diagnostics including Micro Processor, RAMFIFO, Qbus 

Emulation: 

Software Support: 

LED Indicators: 

I/O Interface: 

Physical Format: 

Cable Requirements: 

Interface, SA450 and SCSI Interface. On-Board Configuration/Diagnostic menu 
supports, format and testofSCSI devices. 

DEC MSCPandTMSCP. 

Compatible with DU and MU drivers utilized in RT-I I, RSXllM, RSXllM+, RSTS/E, 
DSM! l. Unix, Ultrix, MicroVMS, and VMS operating systems. Also compatible with 
XXDP+ diagnostics ZRCF?? Front End Tests I - 8, ZRQA?? Hard Floppy Disk 
Exerciser, ZTKA?? TK50 Front End Tests I - 8, and ZTKB?? Tests I - 6 TK50 Data 
Reliability Test. 

Terminator Power and Self-Test/ Activity 

Single-Ended SCSI (Small Computer Systems Interface) compatible ANSI 
spec::i Ii cation X3T9.2/85-52 Rev 48 for sequential and direct access devices and SA450 
mini floppy interface, 5\4'' 1.2 MB only (DEC RX33 format). 

SCSI- Industry standard SCSI format, for disks using 512-byte sectors. This 
controller does not use any disk capacity. SA450- 512-byte sectors, 15 sectors (I : I 
interleave), 2 heads, 80 track, 1.2 MB formated, usingdouble sided, high-density media. 

SCSI- Maximum cable length of6.0 meters with no more thanO. l meters .STUB to 
connecting devices. Characteristic impedance of I 00 ohms +/-10%. SA450- Maximum 
cable lengthof3.0 meters with no STUB to connecting devices. Characteristic 
impedance of I 00 ohms+/. I 0%. 
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110 Connectors: Standard 50 pin flat ribbon connector for SCSI 1/0, Standard 34 pin flat ribbon connector 
for SA450, I 0 pin connector for the on-board configuration/diagnostic (RS-232). 

SCSI Device Support: Maximum or7 SCSI NODES using 8 devices with any mix of disk or tape devices. 

Multi-Initiator Support: Supports Multi-Initiator configurations including TERM PWR support and 
removable termination. 

SCSI Transfer Rate: 3 .5 MB/sec Asynchronous, 4.0 MB/sec Synchronous 

SA450 Transfer Rate 500 Kb/sec. 

Operating Temperature: 40 lo I 04 degrees Fahrenheil(5 to 50 degrees Celsius) 

Relative Humidity: 

Power Requirements: 

10 to 90% Non-condensing 

+ 5 Volts at 1.5 Amps 
+12 Volts at.I Amps 

Controller Characteristics 

Mechanical 

The MQ759 is fully contained on a single DUAL height module 5.22 inches (l3.2cm) wide by 8.88 (22.56) high. 
The controllerutilizes a single dual slot in a Q-BUS backplane minimizing slot utilization. 

Base Address 

The MQ759 supports the full addressing range of [60000 - 177774 with a combination of switch settings and a 
user defined selection. The MQ759 has 2 switches with 4 combinations for each emulation. The first three (3) 
switch combinations selects a pre-defined base address while the last combination selects the user defined address 
stored in EEPROM. . 

MSCP Emulation IP/SA Address 172150, 160334, 160340,user-defined 
TM SCP Emulation IP/SAAddress 174500, 160404, 160410, user-defined 

Controller Emulation 

The controller emulates the DEC DU and MU devices. The disk emulation responds with RA80, RA81, RA82 
RA90, RA70, RX33 and RX23 drive types depending upon the capacity of the unit selected. The tape emulation 
responds with TK50 drive type only. 
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Interrupt Vector 

The hosl interrupl vector is hosl programmable and supports the full rangeoro- 774. 

DMA Address Range 

The MQ759 supports a full 22-bitaddress forupto 4M Bytes of addressable memory. 

Qbus DMA Burst Rate 

The MQ759 supports a burst rate of up lo 3.3MB/sec with a maximum allowable burst of 16 words. The burst rate 
is user defined and is stored in EEPROM. 

Ql1us DMA Dwell Rate 

The MQ759 supports DMA ·dwell times of 200ns to 3.2us. The DMA dwell rate is user defined and stored in 
EEPROM. 

QBUS Interrupt Priority Level 

The inlerruplpriorily level isjumperselectableon the module and supports BR4 lo BR7. 

SCSI Bus Transfer Rate 

The MQ759 supports both asynchronous and synchronous data transfers on the SCSI bus with a maximum transfer 
rate of 4.0MB/sec. The synchronous transfer rate has been preset on the controller to maximize data throughput for 
~~- . 

SCSI Drive Support 

The MQ759 supports up to seven (7) nodes on the SCSI bus with up to eight (8) units. The controller supports up to 
four (4) logical units (LUN) on a single SCSI node and is user defined in EEPROM. The.MQ759 supports any 
combination of disk and Lape drives on the SCSI bus. 

SCSI Multiple Initiator 

The MQ759 supports multiple initiator applications. The host adapter SCSI node ID is user defined and stored in 
EEPROM. 

SCSI 1/0 Interface 

The MQ759 supports the SCSI single-ended interface and utilizes the driver/receiver capability of the NCR 
53C90A SCSI Interface Chip. The SCSI bus must be terminated at each end of the cable with 220 ohms to +5 volts 
and 330 ohms to ground. The MQ759 supports the TERM PWR line (PIN 26) which is required for some 
applications where termination cannot be accomplished on the devices or host adapters. The termination can be 
removed on the MQ759 when the module is not a terminating node on the SCSI bus. 

SCSI Specification S11pport 

The module supports the ANSI X3T9.2/85-52 Rev 48 & the SCSI-II ANSI X3T9.2/86-109 Rev JOG X3T9/89-042 
Command Sets for direct access devices and sequential access devices. 
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SCSI Single-Ended Cable Requirements 

The host adapter supports the single-ended SCSI bus specification of up lo 6.0 meters in length with no more than a 
0.1 meter stub to any connected device. The ideal impedance match for single-ended SCSI is 132 ohms which, in 
general, is not available today. Therefore, it is recommended that a cable with a characteristic impedance of l 00 
ohm ; !- l 0% twisted-pair be utilized. To minimize impedance mismatch, cables of different impedances must not 
be mixed on the same SCSI bus. A minimum conductor size of 28 A WGshould be used to minimize noise effects. 

Suggested non-shielded fiat cable: Spectra 455-248-50 Twist-n-Flat 

SCSI Single-Ended Pin Assignments 

S!g_nal Pin Descr.!J!.!ion S!g_nal Pin Descr.!I!!ion 
DBO 2 Data Bus Bil 0 Ground 28 l/OGround 
DBI 4 Data Bus Bit I Ground 30 l/OGround 
DB2 6 Data Bus Bit 2 ATN 32 Attention 
DB3 8 Data Bus Bit 3 Ground 34 l/OGround 
DB4 10 DataBusBit4 BSY 36 Busv 
DBS 12 Data Bus Bit 5 ACK 38 Acknowle~ 

DB6 14 Data Bus Bit 6 RSI 40 Reset 
DB7 16 Data Bus Bit 7 MSG 42 Mess~e 

DBP 18 DataBusParity_ SEL 44 Select 
Ground 20 I/OGround CJD 46 Command/Data 
Ground 22 I/OGround RE..Q. 48 R~uesl 

Ground 24 I/OGround 1/0 50 l'.!l?_ut/0u!£_ul 
TPWR 26 Termination Power 

All odd pins except pin 25 arc connected to I/O ground. 

SA450 Floppy Disk Drive Transfer Rate 

The MQ759 supports a fixed data transfer rate of500 kilobits per second. 

SA450 Floppy Disk Drive 1/0 Interface 

The MQ759 supports the SA450 standard interface and utilized the driver/receiver capability of the WD 376C65C 
SA450 interface chip. 

SA450 Floppy Disk Drive Cable Requirements 

The controller supports the SA450 interface specification of up to 3.0 meters in length. It is recommended that a 
cable with a characteristic impedance of I 00 ohm +/- I 0% twisted-pair be utilized. A minimum conduc!or size of 
28 A WG should be used to minimize noiseetlects. 

Suggested non-shielded flat cable: Spectra 455-248-14 Twist-n-Flat 
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SA450 Floppy Disk Drive Pin Assignments 

Signal Pin Dcscrifl(ion Sig_nal Pin Dcscr.!l!!ion 
SPDL 2 ~edSelect STEPL 20 St~Pulse 

MONL 4 Motor On WDL 22 Write Data 
DS3L 6 Drive Select 3 WGL 24 Write Gate 
IDXL 8 Index TRKOL 26 Track Zero Status 
OSOL 10 Drive SelcctO WPL 28 Write Protect Status 
DSIL 12 Drive Select I RDDL 30 Read Data 
DS2L 14 Drive Selcct2 HSL 32 Head select 
MONL 16 Motor On RD/DCL 34 Ready/Disk Change 
DIRL 18 St~Dircction Status 

All odd pins are connected to 1/0 ground. 

1/0 Connectors 

The MQ759 incorporates a 50:pin and a 34-pin flat ribbon connector located at the top of the module for 
connection to the SCSI and SA450 peripherals respectively. The mating connector is 3M 3452-5000 or equivalent 
and 3M3452-3400 or equivalent. 

Power Requirements 

The MQ759 requires +5 volts+/- 5%at 1.5 amps and +12 volts +/-10%at.IOO amps. 

Environmental Requirements 

Acceptable operating environment for the module is 50 to 104 degrees Fahrenheit with humidity 10 to 90 % non­
condcnsing. 

Shipping Weight 

The MQ759 is shipped in anti-static packaging with a INSTALLATION AND OPERATJON MANUAL. Shipping 
weight is 5 pounds. 
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3- Host Adapter Installation 

Refer to Figure 2 & the jumper tables to install the jumpers and configure the switches for the desired options. 
Once completed, continue with the following installation procedure. 

Ensure that all power has been removed from the system, disks and tapes before installing the host adapter. Damage 
may resull i rthe hosladapler is installed while power is applied. 

Select the backplane slot into which the MQ759 is. to be installed. There are several backplane assemblies available 
from DEC and other manufacturers. 

Some Qbus based systems utilize a serpentine backplane which has all the slots wired for Qbus in a serpentine 
fashion starting in the upper left slot and proceeding lefttoright, down, rightto left, down and soon. 

Some backplanes also incorporate a CID bus or MEMORY bus in the CID connector of the backplane. The host 
adapter can only be installed in the NB Qbus Slot for proper operation. If the host adapter is installed in a Q/CD 
slot, no grant card is required in the CD connector. 

Referto the system manuals for clarification ofthetypeofbackplane incorporated in the system. 

Trlhe serial port on the adapter is lo be connected, connect the serial cable lo J2 on the host adapter. 

Install the SCSI peripheral cable into JI on the hostadapterensuringthatpin I oftheconnector matches. 

Install the SA450 peripheral cable into J3 on the hostadapter ensuring that pin I of the connector matches. 

CAUTION - Damage may result to .the peripheral and/or the host if the SCSI cable is installed 
backwards. 

Ensure that the MQ759 is oriented with the components facing ROW I of the backplane and gently press both 
sides until the module connectors are firmly seated in the backplane. 

I CAUTION- Damage may res11ltto the peripheral and/or the host if the controller is installed backwards. I 
Connect SCSI cable lo the SCSI peripheral ensuring proper orientation of PIN I. Also, ensure that the SCSI bus has 
been properly terminated at both ends of the cable. Failure to properly terminate the bus can result in system failure 
or intermittent operation. 

Connect SA450 cable to the SA450 peripheral ensuring proper orientation of PINI. Also, ensure that the SA450 
bus has been properly terminated al the peripheral end of the cable. Failure lo properly terminate the bus can result 
in system failure or inlermillenl operation. 

Refer to the peripheral manual for proper operating procedure before attempting to apply power to the peripheral 
and computer system. 

Apply power Lo the system and peripherals. Tbe ACTIVITY led will illuminate if SELF TEST has completed 
successfully. The MQ759 will continue with selflest until the host adapter is initialized by the operating system at 
which lime the led will blink with 1/0 ACTIVITY. 

If a SELF TEST ERROR occurs the activity led will blink an error code (refer to Section 9). The error code will 
also be output to the RS232 port J2 and will be displayed ifa terminal has been connected. 
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Host Adapter Configuration 
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Figure 2-MQ759 HostAdopterConjiguration 
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.Jumper Configuration 

,Jumper ,JPS (iu etcl!l_ 
Shield Ground JPS 

Connected to LOGIC Ground (pin I IN 
SCSI interface) 
Disconnected from LOGIC Ground* OUT 

JumpcrJP3 
BR Level JP3 
!3R4 • IN 
BR5 OUT 

Jumper JPS (in e tchj_ 
SCSI TERM Power JPS 

Connected to TERM Power(pin26 SCSI IN 
interface)* 
Disconnected from TERM Power OUT 

Note: .Jumpers .JP 1, .JP2, JP4, JP6 & JP7arc for Dilog factory use only. 

Switch Configuration 

IP/SA Base Address 
MSCPBaseAddress SW!-! SWl-2 

172150* OFF OFF 
160334 ON OFF 
160340 OFF ON 

User Defined in EEPROM ON ON 
TMSCP Base Address SWl-3 SWl-4 

174500* OFF OFF 
160404 ON OFF 
160410 OFF ON 

User Defined inEEPROM ON ON 

Bootstrap Add rcss/Sclect 
Bootstra....e_ Address SWl-5 

Disabled* OFF 
Enabled ON 

Boolslra_J>_ Select SWl-6 
173000* OFF 
175000 ON 

AutoBoot Select 
Autoboot Select SWl-7 

Disabled* OFF 
Enabled ON 

SWl-8 Extended Dwell Time 
Extended Dwell SWl-8 

Normal* OFF 
Doublesthedwelltime ON 

Nole-• denotes default sellings 
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4 - Operation 

This section of the manual describes the operation of the system, including establishing communication with the 
host computer, the host adapter and connected peripherals, bootstrapping devices and configuring the host 
adapter. 

Refer to Section 6 for a description of supported diagnostics. 

Refer to Section 8 for error codes and description of error log formats. 

The On-Board diagnostics can be started via the RS-232 serial port J2 or via the virtual terminal. This section 
describes the method forusing either method. 

Serial Port Initiation 

Install a serial cable to J2 and connect to a terminal ensuring that the baud rate has been set to 9600 baud, 8 data 
bits, I stop bit and no parity. The serial communication will begin immediately upon power-up or a Qbus INIT. 
Please note that the system must be in console mode when activating the serial port. Also, upon resumption of 
normal operation, the serial cable must be removed for proper operation of the host adapter. 

9 7 5 3 
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I ( 
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Figure 3 - Serial Port Connector 
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Figure4 -Cable Pinout 
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Virtual Terminal Initiation 

The virtual terminal is used lo communicate between the console of the host computer and the on-board 
diagnostics via the computer console terminal. The virtual terminal is initiated ditlercntly depending upon the type 
of system. For LSI- I I based systems the virtual terminal can be started via the boot prompt '*'. The procedure for 
starting the virtual terminal on a MicroVAX system involves depositing keyword values in the SA register. 

Virtual Terminal- LSI/I I Based Systems 

The virtual terminal utilizes the system console as the terminal for serial communications. The system console 
must be placed on ODT (Online Debugging Technique) mode. The boot procedure is initiated at the console by 
entering 7750000 or 7730000, depending on which boot address has been selected (see section 3 for details on 
enabling and selecting the boot address). At this point, the host adapter will respond to the boot allempl by 
transforring the bootstrap program on-board, lo host memory. The system console will respond with a '*' as the 
boot prompt ifthe DMA transfer was successful (see section 7 for more information if the prompt does not appear). 
Once the '*' prompt has been output to the console, enter 'Fr y,foch is the designation for the virtual terminal 
connection. Immediately, the on-board diagnostic will print the banner and prompt for (C)R Tor (P)PRJNTER. 

Example: 

@7750000 

• FT<cr> 

; start boo I proced urc 
;prompt is received 
; start virtual terminal 

Dilog On-Board Diagnostic 
Diagnostic Main Menu 

Model MQ759 

MSCP I PISA Address 
TMSCP IP/SA Address 

172150 
174500 

(P)printeror (C)RT? : 

Revision 02 

Boot Address 
Autoboot 

175000 
Disabled 

An alternate method of starting the virtual terminal involves the deposit of 77777 octal in the host adapters SA 
register. This can be utilized if the bootstrap has not been enabled. Once the keyword (77777) has been entered, the 
host adapter will DMA the bootstrap program into host memory. The user must then start the bootstrap program by 
entering 20000 on the console terminal. The console will then respond with the '*' prompt as in the preceding 
example. 

Example: 

@77772150/000000 0 <er> 
@ 77772152/005400 77777<cr> 
@20000 
* FT<cr> 

The console will respond with the banner as in the preceding example. 
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Virtual Terminal-MicroVAX II and MicroVAX Ill 

The host adapter docs not contain a bootstrap program for the MicroVAX systems. Therefore the user can only 
initiate the virtual terminal by the deposit of the keyword in the configured SA register. The on board boot.trap 
MUST be disabled for properoperation of the MicroVAX system. 

Upon the power-up of the system, the MicroVAX will enter into self-test diagnostics. Upon successful completion 
of the diagnostics, the user must enable the I/O map before the on-board diagnostic program can be initiated. The 
I/O map can alternatively be enabled by booting a non-existent device. Once the 1/0 map has been enabled, the user 
must deposit 3FFF into the configured SA register. Once input, the host adapter will DMA the VAX virtual terminal 
driver to host memory. The user then initiates the virtual terminal by starting execution at location 200. 
Alternatively, the user can start the program at 218 for GPX (Graphics Workstation) support. If the on-board 
diagnostic banner does not appear, refer to section 7 for troubleshooting hints. 

Example: with I PISA address of20001940 

>>> D/P/L 20088004 80000001 <er> ; setup 1/0 map 

>>>D/P/W 20001 F4020<cr> ;enable mapping 

>>>D/P/W 200019400<cr> ; write IP to reset host adapter 

>>>D/P/W 200019423FFF<cr> ; write keyword lo initiate OMA 

>>> S 200 <er> ; start virtual terminal driver 

or 

>>> S 218<cr> ; slarllerminal driver forGPX 

I flhe virtual terminal is successful, then the following screen will be displayed: 

Dilog On-Board Diagnostic Model MQ759 
Diagnostic Main Menu Revision G2 

MSCP IP/SA Address 172150 Boot Address 175000 
TMSCPIP/SAAddress 174500 Autoboot Disabled 

(P)printeror(C)RT?: 

Alternatively, the virtual terminal may be initiated by attempting to boot a nonexistent disk drive. This will 
automatically setup the 1/0 maps and reset the host adapter. Once the console returns with the 'NO SUCH 
DEVICE' error message, the user can initiate the virtual terminal by depositing the keyword in the SA register and 
starting the virtual terminal driver described above. 
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Example: 

>>> Ll DUDO<cr> ; boot nonexistent drive 

NO SUCH DEVICE 

>» D/P/W200019423FFF<cr> ; deposit keyword 

>>> S 200 <er> ; start program 

IP and SA Addresses 

MSCP Emulation 
IP REGISTER SA REGISTER IP REGISTER SAREG1STER 

OCTAL ADDRESS OCTAL ADDRESS MICROVAX MICROVAX 
172150 172152 20001468 2000146A 
160334 160336 200000DC 200000DE 
160340 160342 200000EO 200000E2 
160344 160346 200000E4 200000E6 
160354 160356 200000EC 200000EE 
160360 160362 200000FO 200000F2 
160364 160376 200000FC 200000FE 

TM SCP Emulation 
JP REGISTER SA REGISTER IP REGISTER SA REGISTER 

OCTAL ADDRESS OCTAL ADDRESS MICROVAX MICROVAX 
174500 174502 20001940 20001942 
160404 160406 20000104 20000106 
160410 160412 20000108 2000010A 
160414 160416 2000010C 2000010E 
160444 160446 20000124 20000126 
160450 160452 20000128 2000012A 
160454 160456 2000012C 2000012E 
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5- Di log On-Board Diagnostics 

Once the On-Board Diagnostic Menu has been booted, the user must initially input the type of terminal the 
diagnostic is utilizing. If the (C)rt is entered, the banner will appear at the top of each page and the screen is 
formatted for appearance. A (P)printer selection will disable the screen formatting to minimize paper usage. There 
is no default for the terminal type. the user must input a variable to continue. 

Upon terminal selection, the main menu will appear and the user must select an item from the menu. If the user 
inputs a <CR> at any selection prompt, the diagnostic will return to the previous menu. A <CR> input at other 
prompt Limes will either return to the previous menu or the deraull value is used. If at any time the user inputs a 
CTRL C ( "C), the diagnostic will return to the Diagnostic Main menu. 

Diagnostic Main Menu 

The diagnostic main menu displays the current menus supported by the on-board diagnostics. The user must enter a 
selection al the prompt to access the lower level menus. A <CR> entered at the main menu prompt will cause a 
return to the initial (P)printeror(C)RTprompt. 

Diagnostic Main Menu 

I - Controller Utility Menu 
2-ControllerCon!iguration Menu· 
3 - Unit Mapping Menu 

Enter Selection (CR lo Exit): 

Controller Utility Menu 

The Controller Utility Menu contains the SCSI 1/0 utilities currently supported by the diagnostic. The user must 
selecllhe utility or en Lera <CR> to exit and return lo lhemain menu. 

Controller Utility Menu 

1-SCSI Direct Command 
2 - Write/Read SCSI Unit 
3-FormatSCSI Unit 
4 - SCSI Bus Scan 
5- Write/Read Floppy 
6 - Format Floppy 

Enter a Selection (CR to Exit): 

Option#! 

The SCSI Direct Command allows the user the ability to issue a single SCSI command. This is sometimes useful 
in troubleshooting or during system configuration to check on the status of the connections to all of the peripherals. 
The menu item will prompt the user for the NODE ID and the LUN. Once entered, a default 6 byte SCSI command 
is displayed and the user is prompted for any changes. Changes to the SCSI CDB (Command Data Block) are 
entered as HEX bytes ONLY. If the user inputs an INVALID character, the program will display an error message 
and prompt again. Once all bytes have been modified, the user will be prompted to enter any data that is to be 
written, then Execute SCSI Command. A (Y)es answer will execute the SCSI command, a (N) will return the user 
to the NODE ID prompt. 
Ellample: 
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SCSI Direct Command 

SCSI Node [00]: O<CR> 
SCSI LUN [00]: O<CR> 

Bytes in COB (hex) 06 
SCSI CDB Byte00-00,00,00,00,00,00 

Any Changes (YIN)? N<CR> 
Any Data to Write(Y/N)? N<CR> 
Execute SCSI Command (YIN)? Y <CR> 

Completed with no Errors 

MoreCommands(Y/N)?N<CR> 

"** <CR>toContinue••• 

Option#2 

The WRITE/READ SCSI UNIT menu item allows the user to test a SCSI unit The utility supports both disk and 
tape units and determines unit type before testing. The ulility will first prompt the user for NODE ID and the LUN 
of the required unit. Once the NODE ID and LUN have been input, the utility will select the unit and determine unit 
type (disk or tape) and select the proper test for the unit. The tape exerciser will write/read a 63K byte record to the 
unit. The disk exerciser will write/read a pallem across the disk surface sequentially. Either lest is aborted by 
entering a CTRL C ( "C) which returns to the Diagnostic Main menu. 

Ell.ample: 

Write/ReadSCSIUnit 

SCSINode[OO] :O<CR> 
SCSILUN [00] :O<CR> 

Testing Unit: SEAGATE ST! 25N 

LengthofTesl (Continuous/Long(l-5 minutes)/Quick)? Q<CR> 
Read OnlyTest(YIN)? N<CR> 
Write/Read Test 

WA RN ING- Data will be overwritten<beep> 

Proceed (YIN)? Y<CR> 

SEAGATEST125N 

Write Test Started 
Press <Control-C> to abort 
Write Test Completed 
Read Test Started 
Press <Control-C> to abort 
Read Test Completed 

••••CR to Continue•**• 
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Option#3 

The SCSI Format Unit menu item allows the user lo select and ronnal a specilied SCSI unit. The user will enter 
the NODE ID and the LUN of the unit. Once the NODE ID and LUN have been entered, the utility will scan the 
device and display the type of device selected. The user will be prompted with a warning message. The utility will 
format the selected unit and display any errors that are encountered. 

Ellamplel: 

Format SCSIUnit 

SCSINode(OO] :O<CR> 
SCSI LUN (00) :O<CR> 

Testing Uni!: SEA GA TE ST! 25N 

WARNING c Data will be ove1vlritten<beep> 

Proceed (Y /N)? Y<CR> 

Formal Started 

Completed with no Errors 

••••CR lo Continue••** 
Example2: 

Formal SCSIUnit 

SCSl Node [00): O<CR> 
SCSI LUN (00) :O<CR> 

Testing Unit: TEAC FC-1 

WARNING-Data will be overwritten<beep> 

Proceed (YIN)? Y<CR> 

Format Started 

Completed with no Errors 

••••CR to Continue**** 

Option#4 

The SCSI Bus Scan menu item allows the user lo scan the allached SCSI bus for all devices and display the 
manufacturer and model of each device found. The utility scans each node starting with 0 and cycles through each 
logical unit (0 thru 3) on each node. The utility will display each node/LUN combination that is present on the SCSI 
bus. The utility does not prompt the user for any input. 

Example: 

SCSIBusScan 
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Node LUN Type Current Device 
---------------------------------------------
0 0 Disk SEAGATE ST 125N 
1 0 Not Found 
2 0 Not Found 
3 0 Not Found 
4 0 Not Found 
5 0 Not Found 
6 0 Not Found 
7 0 Host DILOGMQ759 

*"**CRtoConlinue**** 
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• 

Option#5 

The Write/Read Floppy menu item allows the user Lo write, read and compare a diskelle , checking media integrity 
and unit functionality. 

Example: 

Write/Read Floppy 

Floppy Unit Number[O] :<CR> 

Testing Unit: Floppy OK 

Read OnlyTest(Y/N)?N<CR> 
Write/Read Test 

WARNING- Data will beoverwrillen<beep> 

Procede(Y/N) ?Y<CR> 

Floppy 

Write Test Started 
Press <Control-C> to abort 
Write Test Completed 
Read Test Started 
Press <Control-C>to abort 
Read Test Completed 

****CR to Continue 0 **<CR> 

Option#6 

The Format Floppy men\J item allows the user to format a double-sided, high density SY." diskette as a I .2MB 
DEC RXJJ diskette. After the format, this option read-checks the diskette. 

Example: 

FormatFloppy 

FloppyUnitNumber[O] :<CR> 

Testing Unit: Floppy OK 

W ARNrNG- Data will be overwritten<beep> 

Procede (YIN)? Y<CR> 

Format Started 

Completed with no Errors 

••••CR toContinue*"**<CR> 
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ControllcrConfiguration Menu 

The Controller Configuration Menu contains the utility to change the configuration of the host adapter 
pertaining mainly to the QBUS interface. The utility allows the enabling/disabling of emulations. user defined 
address,burst and dwell rate, etc .. The user will be prompted for any changes to the current setup. The. user can 
respond with Y, Nor 0. The D input will cause the default values to be used. lfa Y or D was input, the user will be 
prompted to save the changes. A (Y)es answer will write the values to the EEPROM for storage. A (N)o v.1ll return 
to the utility menu. Once the data has been saved to EEPROM. ihediagnoslic will return to the utility menu. 

The Emulation (EID) prompt is used lo enable/disable the specific emulation. If disabled, the selected QBUS 
address wi II not respond to the host processor and all SCSI nodes mapped to the emulation will not be utilized. The 
User Defined IP/SA Address is used to select the address that will be used when the switches are selected for user 
dcfinL"<I( i.e. SW 1-3 and SWl-4 ON). This allows any address to be specified in the range 160000 - 177774 while 
maintaining a quick method of setup forthe first three(3) common address's. 

The DMA Burst Siz.e prompts the user for the number of words transferred during one OMA operation. The user 
can input from 2 to 16. It is recommended that the burst rate be limited to 8 with older controllers which may not 
have adequate buffering. 

The DMA Dwell Count is used.to set the time to wait between dma·bursls. This time period allows other OMA 
devices on the QB.US to transfer data to host memory. The allowable values are from 1 to 16 which allows for a 
dwell of between 200ns and 3.2us. It is recommended that a larger dwell count be utilized if the QBUS contains 
many PIO or interrupt driven controllers. 

The Fast File Search prompt is used to.enable the fast file search capability of8MM Helical Scan Device.~. With 
this feature enabled, the tape unit will space in high speed search mode between tape marks allowing for a xJO 
increase in throughput. NOTE - a correctly reported TMSCP tape position is not possible. As most stand-alone 
backup programs require correct tape position to be returned to the host, it is recommended that the feature be 
disabled. The microcode does include an automatic enable during operating system startup that will override the 
EEPROM variable. This allows the operating system to take full advantage of the increase in throughput while still 
maintaining compati bi! ity with the stand-alone backup utilities. 

Anto Configuration on the SCSI Bus into MSCPITMSCP Units on Boot allows self-configuring of the SCSI bus 
devices. Nole : All devices must be powered on and able to respond to a SCSI bus inquiry command at boot time. 
Any devices not found al that lime cannot be added without rebooting the system. Two floppy units are 
automatically added after the SCSI disk device, providing that there are two free nodes. 

(The default values fort he controller configuration are outlined in the example below) 
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E~ample: 

Control I er Configuration Menu 

MSCP Emulation (EID) 
User Defined MSCP IP/SA Address 
TM SCP Emulation (EID) 
User Defined TM SCP IP/SA Address 
Oma Burs.I Size 
Oma Dwell Count(x200ns) 
Fast File Search (EID) 
Auto Configure SCSI Bus.into 
MSCPfTMSCPUnitson Boot(E/D) 

Any Changes(Y IN/Default)'! D<CR> 

Save Changes (YIN)? Y<CR> 

Unit Mapping Menu 

[Enabled] : 
[ 172150] :selinswitch 
[Enabled] : 
[ 174500] : set in switch 

[ 16] : 
(01] : 

[Disabled]: 

[Disabled]: 

The Unit Mapping Menu is used to map the SCSI and floppy devices to MSCP and/or TMSCP unit numbers. The 
MQ759 supports mapping of any SCSI node to any (T)MSCP unit number in the range 0 to 252. The user can 
specify a SCSI NODE ID and LUN fo be mapped along \\1th the device type and the (T)MSCP unit number. This 
information is stored in EEPROM and used on power-up to configure the host adapter. The utility supports a 
default setup mode (D) at the Changes prompt which will map SCSI NODE 0 to MSCP unit 0 and set the host 
adapter NODE ID to 7. If the user enters a <CR> at the select item prompt, all entries have been completed and the 
diagnostic will then prompt to save the changes. The user must respond with a (Y)es or (N)o to continue. If a 
device is ready al the specified SCST node, information about the drive will be displayed. Otherwise, "Not Found" 
will be displayed. 

Note: If the Auto-configure option has been enabled, the current unit mapping is not displayed. Instead, the devices 
on the SCSI bus are polled and displayed as they will be mapped if the system is booted. If the Auto-Configure 
option is disabled, the current unit mapping will be used again. 

Special N oticc: For configuring SCSI floppies, please see example number 6. 

Example I: 

Unit Mapping Menu 

Hem Node LUN (T)MSCP Type 
---------------------------------------------------

0 0 DUOOO Disk 
2 4 0 MUOOO Tape 
3 (Item not Mapped) 
4 (Item not Mapped) 
5 (Item not Mapped) 
6 {llem not Mapped) 
7 (Item not Mapped) 
8 (Item not Mapped) 
9 7 Host 

Any Changes (YIN/Default/Remove/Scan)? Y<CR> 
Select Item (CR to end) : 3<CR> 

Device Name 

SEAGATEST125N 
EXABYTEEXB-8200 

DILOGMQ759 
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Disk/Tape/Floppy : D<CR> 
SCSINode[Olj :<CR> 
SCSILUN [00] :<CR> 
MSC!' UnitNumber(OOJ] :<CR> 

Select Item (CR to end) : <CR> 

Unit Mapping Menu 

Item Node LUN (T)MSCP Type DeviceName 

I 
2 
3 
4 
5 
6 
7 
8 
9 

0 0 
0 
0 

DUOOO Disk SEAGATESTl25N 
MUOOO Tape EXABYTE EXB-8200 

2 DUOOI Disk NotFound 
(Hem not Mapped) 
(Item not Mapped) 
(Hem not Mapped) 
(Item not Mapped) 
(Item not Mapped) 

7 0 Host DILOG MQ759 

Save Changes (YIN)? Y<CR> 

Examplc2: 

Unit Mapping Menu 

Item Node LUN (T)MSCP Type DeviceName 

J 0 0 DUOOO Disk SEA GA TE STl25N 
2 0 MUOOO Tape EXA BYTE EXB-8200 
3 2 0 DUOOI Disk Not found 
4 (Item not Mapped) 

(Item not Mapped) 
6 (ltem not Mapped) 
7 (Item not Mapped) 
8 (!tern not Mapped) 
9 7 0 Host DILOGMQ759 

Any Changes (YIN/Default/Remove/Scan)? Y<CR> 

Select Item (CR to end) : 4<CR> 
DisklTape/Floppy : F<CR> 
FloppyUnitNumber(OO): <CR> 
MSCP Unit Number (002] : <CR> 

Unit Mapping Menu 

Item Node LUN (T)MSCP 

0 0 DUOOO 
2 4 0 MUOOO 
3 2 0 DUOOI 
4 Unit 0 DU002 
5 (Item not Mapped) 

Type DeviceName 

Disk SEAGATEST125N 
Tape EXABYTEEXB-8200 
Disk Not Found 
Floppy 
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6 
7 
8 
9 7 

(Item not Mapped) 
(I Lem not Mapped) 
(Item not Mapped) 
0 

SaveChanges(Y/N)? Y<CR> 

Examplc3: 

Unit Mapping Menu 

Hem Node LUN (T)MSCP 

I 
2 
3 
4 
5 
6 
7 
8 
9 

0 0 DUOOO 
4 0 MUOOO 
2 0 DUOOI 

Unit 0 DU002 
(Item not Mapped) 
(Item not Mapped) 
(Hem not Mapped) 
(Item not Mapped) 

7 0 

Host DILOG MQ759 

Type Device Name 

Disk SEAGATESTl25N 
Tape EXABYTEEXB-8200 
Disk Nol Found 
Floppy 

Host DILOGMQ759 

Any Changes (YIN/Default/Remove/Scan)? R<CR> 

Se I eel Hem Lo Delete (CR Lo end) : 4<CR> 
Select Item to Delete (CR to end) : 3<CR> 
Select Item to Delete (CR to end): <CR> 

Unit Mapping Menu 

Item Node LUN (T)MSCP 

I 0 0 DUOOO 
2 4 0 MUOOO 
3 (ltemnot Mapped) 
4 (Item not Mapped) 
5 (Item not Mapped) 
6 (llem not Mapped) 
7 (Item not Mapped) 
R (Hem not Mapped) 
9 7 0 

SaveChanges(Y/N)?Y<CR> 

Type DeviceName 

Disk SEAGATEST!25N 
Tape EXABYTEEXB-8200 

Host DILOGMQ759 
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Example4: 

Unit Mapping Menu 

Item Node LUN (T)MSCP Type DeviceName 

0 0 DUOOO Disk SEAGA TESTl25N 
2 0 MUOOO Tape EXABYTE EXB-8200 
3 (Item not Mapped) 
4 (Item not Mapped) 

(Item not Mapped) 
.6 (Item not Mapped) 

7 (Item not Mapped) 
8 (Item not Mapped) 
9 7 0 Host DILOGMQ759 

Any Changes (YIN/Default/Remove/Scan)? S<CR> 

Unit Mapping Menu 

Hem Node LUN (nMSCP 

0 0 DUOOO 
2 4 0 MUOOO 
3 Unit 0 DUOOl 
4 Unit 1 DU002 
5 (Item not Mapped) 
6 (Item not Mapped) 
7 (Hem nol Mapped) 
R (Item not Mapped) 
9 7 0 

Save Changes (YIN)? Y <CR> 

Examples: (with auto configure enabled) 

Unit Mapping Menu 

Type Device Name 

Disk 
Tape 
Floppy 
Floppy 

Hosl 

SEAGA TEST! 25N 
EXABYTE EXB-8200 

DILOGMQ759 

Node LUN (T)MSCP Type DeviceName 

0 
1 

Unit 
Unit 
7 

0 
0 
0 
1 
0 

DUOOO 
MUOOO 
DUOO! 
DU002 

Auto Configure Option Enabled 

***•CR lo Continue•••• 

Disk SEAGATESTl25N 
Tape EXABYTEEXB-8200 
Floppy 
Floppy 
HostDILOGMQ759 
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The proper selection of a SCSI NODE ID on a peripheral device is important to the overall performance of the 
svstem. Be advised that lhe SCSI bus bas an arbilralion priority scheme that gives lhe highest priority device lo 
NODE 7 and the lowest to NODE 0. It is therefore recommended that the amount of activity on a SCSI device 
should be the determining factor when selecting the SCSI node ID. If the system is conligured for 4 disk devices 
and a single tape device, place the SCSI tape device at a lower priority than the SCSI disk devices. The disks should 
also be conligured dependent upon the 1/0 activity of the device. For example, the system disk should always be lhc 
highest priority SCSI peripheral to guarantee a minimum throughput under heavy 1/0 activity. With the flexibility 
of the SCSI Mapping Menu on the MQ759, maximum 110 throughput can be maintained for any given 
configuration. 

Pagi;i29 



6- Host Based Diagnostics 

The MQ759 supports a variety of DEC diagnostics to functionally test the hosl adapter. This section describes the 
procedure for the setup and execulionofthe supported diagnostics. 

Startup- LSI/11 Systems 

Install the host adapter as described in the Section 3. Apply power to the system and verify that both LED's on the 
MQ759 are ON (refer to section 7 for troubleshooting if either LED's fail lo light). Install the XXDP+ diagnostic 
medium into the drive and boot the system. When booting has completed successfully, the XXDP+ sign-on 
message will appear. 

XXDP-SM Small MonitorVersion2 
Boot from XXX (where XXX is the boot device) 
28kwMemory 
QbusSystem 

Restart Addr: 1520 I 0 
This is XXDP-SM Type "H" or "HIL" for Help 

Disk Emulation Diagnostics 

The MSCP emulation of the MQ759 supports two (2) DEC RC25 diagnostics including the ZRCF?? Front End Test 
and the ZRCD?? Disk Exerciser. The host adapter also supports a limited number of MOM diagnostics for the 
DEC KDASO-Qcontroller. . 

Front End Test-ZRCFB3 

The hosl adapter supports tests I thru 8 of the ZRCFB3 diagnostic. These tests will initialize the hosl adapter and 
extensively lest lhe interrupt and OMA capability. Once the XXDP+ prompt has appeared ". •, start the diagnostic 
by entering: 

.RZRCFB3<cr> 

The system will echo the file name and load the file from the boot medium . 

. RZRCFl33 
ZRCFl33.131N 

Once the diagnostic has been loaded, the diagnostic startup message will appear atlhe console device. 

ORSSM-FO 
CZRCF_A_O 
RC25 Front End/Host Diagnostic 
Unit is AZTEC RC25 Platter 
RSTRTADR 145676 

DR> 

The diagnostic is started by entering the following command line: 
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DR>ST NFLA:PNT:HOEffES: l-8<CR> 

The above command line instructs the diagnostic supervisor to run only tests 1 through 8, printing the total number 
or passes and halting in the case of an error. The supervisor will then prom pl for hardware or software changes. 

Change HW (L)'! 

The diagnostic mustbe in formed of the new hardware parameters oflhe system undertest. Enter the following: 

Change HW(L)? Y<CR> 

Enter the numberofhost adapters which are to be tested. 

#Units(D)?l<CR> 

The diagnostic will then prompt the user to enter the following forthe numberofunits that have been selected: 

UnilO 
IP Address(o) l 72150?<CR> 
Veclor(o) 154?<CR> 

; or configured IP address 

BR Level ( o) 5 ? 4<CR> 
PlallerAddress[es](D)?O<CR> 

;orselectedBRlevel 
;alwaysenterO 

The platter address is the unit number of the disk under lest. Since the host adapter does not support the tests which 
require a disk, this question is irrelevant but must be answered before the diagnostic will start. Once the hardware 
questions have been answered, the supervisor will prompt for any software changes: 

ChangeSW(L)? 
The software question will always be answered NO because the host adapter DOES NOT support the test which 
require a disk drive. 

Change SW (L)?N<CR> 

The diagnostic will print each test as it runs and will inform the user of any errors encountered. The test can be 
stopped at anytime bytypingaCTLRC. For Example, 

Testing Unit#: 0 JP _Register: 172150 Plaller#:O 

Test I Register Existence Test 
Test 2 Step 1 Read/Write Powerup Diagnostics 
Test 3 Diagnostic Wrap Test 
Test 4 Vectorand BR Level Test9 
Test 5 Step 1-3 read/Write Diagnostic 
Test 6 Purge Poll Test 
Test 7 Small Ring Test 
Test R Large Ring Test 
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\!.'hen the diagnostic has completed all the tests, the end of pass message will be printed and the diagnostic will 
restart until a CTR LC is executed. The diagnostic supervisor can be exited by typing EXIT atthe DR> prompt. 

DZRCF EOP 
0 Total Errors 

Ac 
DR>EXIT<CR> 

DiskExerciser-ZRQAHO 

The diagnostic will initialize the host adapter and exercise the disk and floppy drives by issuing random LBN's with 
random byte counts. This diagnostic also supports up to four ( 4) host adapters and four ( 4) units on each host 
adapter. 

Start the diagnostic when at the XXDP+ prompt"." by issuing the following command line: 

.RZRQAHO<CR> 

The system will echo the filename during the loading process . 

. RZRQAHO<CR> 
ZRQAHO.BIN 

Once the diagnostic has been loaded, the startup message will appear attheconsole device: 

DRSSM-FO 
ZRQA_H_O 
RO/RX Exerciser 
Unit is RQDXor RUX50 
RSTRT ADR 145676 

DR> 

Start the test afterthe diagnostic supervisor prompt DR> appears attheconsole device. 

DR>ST AIFLA:HOE<CR> 

The above command line instructs the diagnostic supervisor to begin execution of the diagnostic, enabling halt on 
errors. The supervisor will then prompt for hardware or software changes. 

ChangeHW(L)? 

The diagnostic must be informed of the new hardware parameters of the system under test. Enter the following: 

Change HW (L)? Y <CR> 

Enter the number ofhost adapters which are to be tested. 

#Units (D)? 2<CR> 
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The diagnostic will then prompt the user to enter the following forthe numberofunits that have been selected: 

*UNITO 
IP Address (0) 1 72150? <CR> 
Vector(O) 154? <CR> 
BR Level [usually4-RQDX 5-RUX50] (0)5 ?4<CR> 
Drive number ( D) 0? <CR> 
Test entire customer area of this disk(L) Y ?<CR> 
Lower octal word for beginning LBN address (0)0? <CR> 
Higheroctal word for beginning LBN address(O)O?<CR> 
Loweroctal word for ending LBN address (0) 177777? <CR> 
Higheroctal word foreriding LBN addrcss(O)O ?<CR> 
Write on cuslomerdala area oflhis disk uni! (L)? Y <CR> 

; orconligured IP address 

; or selected BR level 
; or desired drive 

••WARNING-CUSTOMER AREA MAY BE OVERWRITTEN! .... CONFIRM(L)?Y<CR> 

"UNIT! 
IP Address (0) 172150? <CR> ; or configured IP address 
Vcctor(O) 154 ?<CR> 
BR Level [usually 4-RQDX5-RUX50] (0) 5 ?<CR> 
Drivenumber(D)O? l<CR> ;ordesireddrive 
Test entire customer area of this disk (L) Y? <CR> 
Loweroctal word for beginning LBN address(O)O?<CR> 
Higheroctal word for beginning LBN address (0) 0? <CR> 
Lower octal word forendingLBN address(O) 177777?<CR> 
Higher octal word for ending LBN address (0)0? <CR> 
Write on customerdataareaoflhisdiskunil (L)? Y <CR> 
••wARNING-CUSTOMERAREAMAYBEOVERWRITTEN! .... CONFIRM(L)?Y<CR> 

The customer data area is the host data area of the disk drive and is used to test the controller. Backup any data on 
the disk drive, i fnecessary, before continuing with the diagnostic. 

Aflerlhe hardware questions are answered, the supervisor will prompt the user for any software changes: 

CHANGESW(L)? 

The user can take the default software values because the drives are larger than an RC25. If the tests are being run 
on a smaller unit, some oflhe software values may have lobe changed lo prevent errors from occurring. 

Ifthe selected unit is fully formatted, use the default values by typing NO to the software query: 

CHANGESW(L)? N<CR> 

To change the software default values, answer YES to the software query: 

CHANGESW(L)?Y<CR> 

The user will then be prompted by the supervisor to input the following information: 

ERRORLIMIT(OFORNOLIMIT)(D)32?<CR> 
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Enter the error limit that must be reached before a unit is deselected by the diagnostic. The default value of 32 is 
used. · 

TRANSFER LIMIT IN MEGABYTES (0 FORNO LIMIT) (D).2? <CR> 

Enter the number of b}1es to be transferred between the controller and the diagnostic. Effectively, this selects the 
time required to reach an END OF PASS. 

SUPPRESS PRINTING ERROR LOGMESSAGES(L)?<CR> 

The dcrault value should be used unless multiple errors occur and more inforrnalion is required lo resolve the 
problem. 

RUN DM EXERCISER INSTEAD OF MULTI-DRIVE SUBTEST (L) N? <CR> 

The default must always be taken because the controUerdoes not support Diagnostic Mode (DM) of operation. 

RANDOM SEEK MODE(L)Y?<CR> 

The best possible tesl is lo seek randomly across the entire disk surface. Therefore, the default value should be 
used. 

STARTINGTRACK(L)Y?<CR> 

The starting track number is to be entered. Because the controller does not emulate the RC25, the questions 
regarding starting and ending track numbers do no apply. If the unit under test is fully formatted and is more than 
40 megabytes, the diagnostic will not overflow the cylinder address. 

ENDING TRACK (D) 1641?<CR> 

Enter the ending track number. lflhe unit is larger than an RC25 unil(40 megabytes). thedefaullcan be used. 

READ-COMPARESPERFORMEDATTHECONTROLLER(L)Y?<CR> 

A "Yes" typed here will cause the controller to compare the data read with host memory. 

THE REMAINING QUESTIONS APPLY ONL YTO UNPROTECTED PLATTERS. 

The user can use the default values for the remaining questions. 

WRTTE ONLY (L) N? <CR> 

The disk drive undertest is never a write only disk; therefore, always take the default. 

WRITE-COMPARES PREFORMED AT THE CONTROLLER (L) N?<CR> 

The controUerwill perform write checks if the default is taken, 

CHECKALLWRITESATHOSTBYREADJNG(L)Y?<CR> 

The diagnostic will NOT issue read commands to check the data just .written if the default is taken. Otherwise, the 
diagnostic software will perform the write check function. 

USER DEFINED DATA PATTERN (L) N?<CR> 

The data pattern used in the diagnostic is worst case. To ensure prompt testing, always use the default value. 
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SELECT PREDEFINED DATA PATTERN (OFOR SEQUENTIAL SELECTION)(D)O: <CR> 

Always use the default value. 

The test will begin after the hardware and software questions are answered. 

INITSUBTESTSTART 

ABOUT TO VERIFY VECTOR 154(0) FOR DEVICE 172150(0) ... COMPLETED 

The diagnostic will run until the transfer limit is reached. After the limit has been reached, the diagnostic will print. 
status informalion aboul lhe unit undertesland display the END OF PASS: 

CZRCDEOP 1 
0 TOTAL ERRORS 
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Tape Emulation Diagnostics 

The TMSCP emulation of the MQ759 supports two(2) DEC TK50 diagnostics including the ZTKA?? Front End 
Test and the ZTKB?? Reliability Test. The host adapter also supports a limited number of MDM diagnostics for 
the DEC TK50controller. 

Front End Test for TKSO- ZTKACO 

Start the diagnostic when at the XXDP+ prompt•." by issuing the following command line: 

.RZTKACO<CR> 

The system will echo the filename during the loading process . 

. RZTKACO<CR> 
ZTKACO.BIN 

Once the diagnostic has been loaded, the startup message will appear at the console device: 

DRSSM-FO 
CZTKA_C_O 
TK50 Front End Test 
UnitisTKSOQ 
RSTRT ADR 145676 

DR> 

The ZTKACO diagnostic requires a patch to load the proper unit size from the host adapter. 

Patch 
Address 
44154 
44156 

Value 
16537 
2260 

Change To 
12737 
0 

Start the test after the diagnostic supervisor prompt DR> appears at the console device. 

DR>STAIFLA:PNT :HOEfTES: 1-B<CR> 

The above command line instructs the diagnostic supervisor to begin execution of the diagnostic running tests I to 
8 only, printing the total number of passes and halting in the case of an error. The supervisor will then prompt for 
hardwareorsollwarechanges. 

Change HW (L)? 

The diagnostic must be informed of the new hardware parameters of the system under test. Enterthe following: 

ChangeHW(L)?Y<CR> 

#UNITS(D)? !<CR> 

UNITO 
TKIPADDRESS(O) 174500?<CR> 
TK VECTOR (0) 260? <CR> 
T/MSCPUNITNUMBER(O)O?<CR> 

CHANGESW(L)'? 

; orconfigured IP address. 
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The diagnostic will then prompt for any software switch register changes to be entered. The diagnostic does not 
require any changes. enter NO. 

CHANGESW(L)?N<CR> 

The diagnostic will print each lest as it runs. Tests I to 8 perform the functions described below. 

TEST I - REGISTER EXISTENCE TEST 
TEST 2-DIAGNOSTICWRAP TEST 
TEST3-STEP 1-3 INITIALIZATION TEST 
TEST 4- VECTOR AND INTERRUPT TEST 
TESTS-BR LEVEL TEST 
TEST6-PURGEANDPOLL TEST 
TEST7-LARGERINGTEST 
TEST8-EXTENDEDADDRESSTEST 

To stop the execution of the diagnostic, type a CTRL-C ("C). To exit the diagnostic supervisor, enter EXIT at the 
DR prompt. 

DR>EXIT<CR> program will rel urn to the XX DP+ prompt 

TKSO Data Reliability Test- ZTKBBO 

The MQ759 supports the TKSO Data Reliability diagnostic lest I lo 6 only. These tests will check the data 
reliability or the subsystem by performing several read, write and repositioning functions. Start the diagnostic when 
allhe XX DP+ prompt•." by issuing the following command line: 

.RZTKBBO<CR> 

The system will echo the filename during the loading process . 

. RZTBBCO<CR> 
ZTKBBO.BIN 

Once the diagnostic has been loaded, the startup message will appear at the console device: 

CZTKBBOTKSO Data Reliability Test 
UnitisTKSO 
RSTRT ADR 145676 

DR> 

The diagnostic is started by entering the command line: 

DR>ST ART/FLAG:PNT/TEST: l-6<CR> 

This command instructs the diagnostic supervisor to start the diagnostic and run test I through 6 only, printing the 
total number of passes and halting in the case .or an error .. The supervisor Will then ·prompt for hardware and 
sofiware changes. The user must enter the number of units under test. 

CHANGEHW(L)?Y<CR> 

#UNITS(D)? l<CR> 

UNITO 
TKIP ADDRESS(O) 174500?<CR> 

Page37 



•• 

TKVECTOR(0)260?<CR> 
T/MSCP UNIT NUMBER (0) 0 ?<CR> 

CHANGESW(L)?Y<CR> 

ENABLETIMEOFDAYCLOCK(L)N?<CR:> 
CHANGECONTROLLERPARAMETERS(L)N?<CR> 
CHANGEPRINTINGPARAMETERS(L)N?<CR> 
CHANGETESTPARAMETERS(L)N?Y<CR> 

DAT A PATTERN (0) 0 ?<CR> 
RUNTEST3 ONLY(L)Y?N<CR:> 
ENABLEDATACOMPARESINTESTS(L)N?<CR> 
ENABLEPRINTREADBUFFERINTESTS(L)N'l<CR> 
CHANGE COMMAND SEQUENCE{L)N?<CR:> 

Tlic diagnostic will print each test header as it is run. Tests I through 6 perform the functions described below. 

TEST I -BASIC FUNCTION TEST 
TEST2-QUICK VERIFY READ/WRITE TEST 
TEST 3-COMPLEX READ/WRITE TEST 
TEST 4 - WRITE INTERCHANGE TEST 
TEST 5 - READ UNKNOWN TAPE 
TEST6-START/STOPWRITE/READTEST 

To stop execution ofthediagnostic, type a CTRL-C ("C) at the console. 
To exilthe Data Reliability testtype EXTTatthe DR prompt as shown below. 

DR>EXIT<CR> 
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MicroVAX II System Diagnostics 

MOM DiagnosticforTape 

The MQ759 host adapter does support and is compatible with the following MicroVAX II MOM diagnostics listed 
below. 

Service Functional( 1-11) - Run tests 1-8 only 
Verify Functional (l) -Run tests 1-8 only 

For additional information regarding MDM diagnostics, refer to the MicroVAX Diagnostic Monitor Users Guide, 
ordernumber AA-FM7SB-DN. 

MOM Diagnostics for Disk 

NONE SUPPORTED 
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7 - Errors and Troubleshooting 

The SCSI cable that connects the host adapter to the drives must be terminated at both ends. Since the host adapter 
is already terminated. this must be one end of the cable. If several drives are attached to the cable, the drive at the 
end ofthecable must be the only drive with termination. 

lf you are experiencing problems, option I or the configuration menu allows a single SCSI command lo be given 
directly to the drive. This is documented in Section 5. 

For example, a SCSI Test Unit Ready command is as follows: 

6 bytes-0,0,0,0,0,0 

Enter and execute this command. If it cannot be executed, the system may return SCSI Request Sense command 
information. Consult the drive manual lo decode this information. NOTE: Aller a SCSI bus reset, the SCSI Test 
Unit Ready command will usually return an error indicating that the bus was reset. Execute the SCSI command 
again to clearthis error. 

The SCSI Request Sense command information returned from a SCSI command that failed is error status returned 
from the drive. This allows drive vendors to give general SCST status and vendor unique information. General SCST 
status is summarized in the four bits or word three or the returned information. This is called the SENSE KEY and 
is as follows: 

0- NO SENSE. No specific information to return 
I - RECOVERED ERROR. Last command completed successfully but with some drive recovery action. 
2- NOT READY. Drivenotready. 
3- MEDIUM ERROR. Media error. 
4- HARDWARE ERROR. Drive has detected a hardware fault. 
5 -ILLEGAL REQUEST. The SCSI command is incorrect for the drive. 
6 - UNIT ATTENTION. SCSI bus was reset or drive media was changed. 
7 - DAT A PROTECT. Drive is write protected. 

Consult the drive manual for additional Request Sense information to further isolate the problem. 

Sy_lll]Jlom Check 
Conlrolleraddressnot found - Ts emulation enahled in Diagnostic Main Menu? 

- ls correct JP/SA address set in switch or Diagnostic Main Menu? 
- Is self-test light on? 

SCSI device not found - Is SCSI cable connected? 
- Is SCSI cable connection inverted? 
- Is device at a unique node address? 
- ls the termination power LED on 1 
- ls device mapped into (T)MSCP unit in Diagnostic Main Menu? 
- ls device found usi~SCSI bus Scan in Dias!'ostic Main Menu? 

Data errors - Is SCSI cable terminated at hoth ends? 
- ls SCST cable length greater than I 8 feet? 
- Is SCSI dri vepower source adeg_uate? 
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8- Error Logs 

The error logs that are generated by the host adapter conform t.o the MSCP and TMSCP specification. The 
host/device dependent area contains information saved by the host adapter about the· specific error. This 
information can then be used to aid the user in troubleshooting the problem. The format of the error log is 
consistent throughout the section. The error log outline contains the contents of the error log while the boxes at the 
far left are the BYTE OFFSET of the longword. 

Host Memory Access Error Log 

31 0 

Host Memory Access Error Log 

Controller Dependent Information 

Host OMA Address ~Status 28 
Buffer Low l lb'!eCount Modifiers 32 
Undefined l Burst l Dwell Buffer Hi 36 
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Disk Transfer Error Log 

31 0 

MSC P Disk Transfer Error Log 

Undefined CDBSize UcodeRev 
CDBByte3 J CDBBj'le2 CDBBj'lel CDBB_1!e0 

Unit ID CDBB_1!e4 CDBBj'te3 
CDBB_I.le8 J CDBB_1!e7 CDBB_1!e6 CDBB_1!e5 

SCSI l~iry_Byle 161019 
L<>gical Block Number 

Controller Dependent Information 
·Request Sense Command Information 

31 0 
· lh'te 14 Bj'tel3 Bvte 12 SenseK~ 

lh'te 18 B_1!el7 Bvte 16 Bj'le 15 
lh'te22 Byte21 Bj'te20 B_1!el9 
Not Used Internal Error Bvte24 Bj'le23 

Internal Error = 0 1 H SCSI Check Condition 
= 02H SCSI Parity Error 
=03H QBUSNXMError 
= 04H Reassign Bad Block Executed 
= 06H Odd Byte Count Error 
= 07H Odd Address Error 
= 08H Invalid Logical BlockNumber(LBN) 
= 09H SCSI Target did not respond 
= OAH SBIC Fatal Error 
= OBH SCSI Bus Reset Detected 
= ODH SCSlParity Error(Recoverable) 
= 13H Operation Timeout 
= J 5H SCSI Device Busy Timeout 
= 16H SelfTestError 
= J 9H Fatal Port Error 
= l AH Fatal Controller Error 
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Disk SDI Error Log 

31 0 

MSCP Disk Transfer Error Log 

Undefined CDBSize As~Rev 

CDBB...r_Le3 j CDB l!l_te 2 CDB BJ'.!e 1 CDB BJ'.!eO 
UnitNumber CDB~e4 CDB~e3 

CDBB_lle8 J CDBByte7 CDB BJ'.!e6 CDBBvte5 
SCSllng_uiiy l!l_tes I 6 to 19 
L~cal Block Number 

Controller Dependent In formation 
Request Sense Command Information 

31 0 
~el4 Bj'te 13 ~el2 SenseKey_ 
B_}'te 18 Bj'te 17 Bvtc 16 ~cl5 
B_.r!-e22 B...r_te21 Bvte20 ~el9 
Not Used In tern al Error Bvte24 ~e23 

Internal Error =OIH SCSI Check Condition 
=02H SCSI Parity Error 
=03H QBUSNXMError 
=04H Reassign Bad Block Executed 
=06H Odd Byte Count Error 
=0711 Odd Address Error 
=08H Invalid Logical Block Number(LBN) 
=09H SCSI Target did not respond 
=OAH SBIC Fatal Error 
=OBH SCSI Bus Reset Detected 
=OOH SCSI Parity Error(Recoverable) 
= 13H Operation Timeout 
=15H SCSI Device Busy Timeout 
= 16H SelfTest Error 
= 19H Fatal Port Error 
=lAH Fatal Controller Error 
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Tape Transfer Error Log 

11 

TMSCPTape Transfer Error Log 

Current T~ Position 

CONTROLLER o•:PENDENTINFORMATION 
RequestSenseCommand Information 

31 

CDD D_I_te 2 CDD D_I_te I CDBB_yteO 

0 

0 

CDDSize 
SenseK'J'._ COB l!r_le 5 CDB B_yte4 CDB Bvle3 
B_i:.le20 l!r_te 19 ~e13 B_yte 12 
B_yte 16 Internal Error O_Q_Code l!r_te 21 

Internal Error ~OIJ-1 SCSI Check Condition 
=02H SCSI Parity Error 
= 031-1 QBUSNXMError 
=05H Transfer Request> 64KB 
=09J-I SCSI Target did not respond 
=OAH SBIC Fatal Error 
=ODH SCSI Bus Reset Detected 
=OEH SCSI Reservation Connie! 
=!OH Serious Exception Found 
= 13H Operation Timeout 
= 161-l SelfTestError 
= 17H TMSCP UnilAvailable 
= 18J-I TM SCP No Volume 
= 19H Fatal Port Error 
=!AH Fatal Controller Error 
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Exabyte EXB-8200 Error Log Definition 

36 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

Byte Definition 

Current Tape Position 

SCSI Command Size 
Bit7-0 06Six(6)ByteCommand 

12Twelve(l2)ByteCommand 

SCSI Command Opcode 
Bit 7-0 00 Test Unit Ready 

03 Request Sense 
08Read 
10 Write Filemark 
121nquiry 
19Erase 
I B Load/Unload 

SCSICDBByte I 

SCSICDBByte2 

SCSI COB Byte 3 

SCSICDBB)1e4 

SCSI COB Byte 5 

Sense Key 
Bit 7 File Mark 
Bit 6 End Of Media 
Bit 5 Incorrect Length Indicator 
Bit4 Not Used 
Bit3-0 0 No sense 

2NotReady 
4 Hardware Error 
6 Unit Attention 
8 Blank Check 
A Copy Aborted 
CNotUsed 
ENotUsed 

Sense Code (Additional) 
Bit7-0 02NotReady 

Sense Qua I ifier (additional) 

JO Ten(IO)ByteCommand 

OlRewind 
05 Read Block Limits 
OAWrite 
11 Space 
15 Mode Select 
lAModeSense 

1 Not Used 
3 Medium Error 
5 Illegal request 
7 Data protect 
9Exabyte 
B Aborted Command 
D Volume Overflow 
FReserved 

Bit 7-0 00 Volume not Mounted 01 Busy Rewinding or Loading 
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54 SCSI Stal us 
Bil 7 Power Fail 
Bil 6 SCSI Bus Parity Error 
Bit 5 Formatted Buffer Parity Error 
Bil4 Media Error 
Bil3 Error Counter Overflow 
Bit2 Tape Motion Error· 
Bil I Tape Nol PrcsenL 
BitO BeginningofTape 

55 SCSI Status 
Bil 7 Transfer Abort Error 
Bit6 Tape Mark Detect Error 
BitS Write Protect 
Bit4 Write Filemark Error 
Bit3 U nderrun Error 
Bit2 Write Error I 
Bit I Servo System Error 
BitO Formatter E.rror 

56 SCSI Status 
Bit 7-2 Reserved 
Bit I Write Splice Error 
BitO Write Splice Error 
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.. 
9.~ Standard Error Codes 

SelfTest Error Codes 

If an error occurs during self-test, an error code will be flashed. on the activity LED (D2) and sent to the terminal 
port if enabled. A long !lash represents a "I" while a short flash indicates a "0". The flashes ate decoded starting 
with the most significant bit (M SB). The error code can be identified by the following error code table, 

Error Code Descrij>_tion 
0 EEPROM Checksum Error 
I Ram Error 
2 Dis~BICError 

3 T~BICError 

4 SBICError 
5 FifoError 
6 Serial Port Error 
1 _Q_BUS InterrujllError 
8 ]._aus DMA Error 
9 SCSI Term Power Error 

Fatal SA Error Codes 

The SA error codes will be posted in the SA register upon detection ofa fatal error which prevents the proper 
operation ofthe host adapter. Bit 15 set in the SA register indicates a fatal error while the low byte indicates the 
typeoffailure. 

Hex Octal Descri_j)lion 
8001 100001 Envelope/Packet Read Error 
8002 100002 Envel~Packet Write Error 
8006 100006 Ril!S_ Read Error 
8007 100007 Ri'!S_ Write Error 
8009 100011 HostAccess Timeout 
800A 100012 Credit Limit Exceeded 
8013 100023 St1!1?._ I Init Error 
801C 100034 Stl!l?._3 NXM Error 
801x JOO I xx Fatal Firmware Erroiliee belo~ 
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Hex Octal Description 
8041 100101 Out ofrange opcode in.io _prep 
8042 100102 Outofrangeopcode in io_busy 
8043 100103 Out ofrange opcode in Q-bus interrupt 
8044 100104 Out of range SCSI phase 
8045 100105 Out of range opcode in SCSI reselect 
8046 100106 QBIC interrupt wlhsi full set 
8047 100107 QBIC interrupt wlhsi holding set 
8048 100110 SCSI interrupt wino status 
8049 100111 QBIC interrupt twice on command 
804A 100112 QBIC interrupt wlwrongack 
804B 100113 QB IC interrupt wino status 
804C 100114 SCSI interrupt interrupt wlwrong ack 
8040 100115 SCSI reselect interrupt wlwrong ack 
804E 100116 SCSI reselect interrupt wlwrong current command 
804F 100117 SCSI chip illegal command 
8050 100120 SCSI gross error 
8051 100121. SCSI unexpected phase 
8052 100122 execute routine is off 
8053 100123 Q-bus timeout 
8054 100124 SCSI timeout 
8055 100125 SCSI unknown reselect 
8056 100126 SCSI flush queue failed 
8057 100127 SCSI bus reset wi II not work 
8058 100130 other QBIC has error 
8059 100131 write _ip during diagnostics 
805A 100132 auto con ti gure failure wino nodes for host 
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VMS Error Codes 

MSCP 

MSCP error log sample. Only accurate system descriptions have been included along with special 
meanings in bold italics for the MQ759. 

*************~*****************ENTRY 2.••••~••••••••••••••••••••••••••. 

ERROR SEQUENCE 14. LOGGED ON: SID08000000 
DATE/TIME 18-0CT-199109:53:07.60 SYS_TYPEOIOIOOOO 
SYSTEM UPTIME: ODA YS00:05:35 
SCS NODE: VAX/VMS VS.4-2 

ERL$LOGMESSAGEENTRY KA630 

110 SUB-SYSTEM, UNIT _DUA3: 

MESSAGE TYPE 0001 
MSLG$L CMD REF ADIA0002 
MSLG$W)JNIT 0003 
MSLG$W _SEQ_NUM 0000 
MSLG$B_FORMAT 03 
MSLG$B_FLAGS 01 

MSLG$W_EVENT 

MSLG$Q_CNT_ID 

MSLG$B_CNT.:_SVR 
MSLG$B_CNT_HVR 
MSLG$W~MULT_UNT 
MSLG$Q_ UNIT_ ID 

MSLG$B _UNIT_ SVR 
MSLG$B_UNIT _HVR 
MSLG$L VOL SER 
MSLG$L =HOR= CODE 

MSLG$Z_SDI 
REQUEST 
MODE 
ERROR 
CONTROLLER 
RETRY 

DEVICE DEPENDENT IN FORMATION 

0023 

33375153 
01002039 

FO 
1P 
0000 
00000028 
02010000 
RA80 
00 
00 
2D4F4053 
00000000 

02 
OA 

00 
00 

00 

SKMSCPMESSAGE 

UNIT#3 .. 
SEQUENCE#O. 
SDI ERROR 
SEQUENCE NUMBER RESET 
UNRECOVERABLE ERROR 
UNITOFFLINE 
NO MEDIA LOADED/DISABLED VIA SWITCH 
MQ759reversedinasciicode 
MASS STORAGE CONTROLLER 
KDASO-Q 

SCSICDBbytesJ/21110 
SCSICDBbytes415 

SCSI CDB byte 6 
SCSI COB byte 7 
SCS1in911irybytes 16to 19 
LOGICAL BLOCK #0. 
GOOD LOGICAL SECTOR. 

Sensekey 
Sensebyre12 

Sense byte 1 J 
SensebyreU 
Sense byte 15 

LONGWORD I. 3COOOOOO 
LONGWORD2. 07001000 
LONGWORD3. 00800122 

Sense bytes 2011911 B/17 
Sensebytes 24123122121 
NA/NA/internal error/Sense byte 25 
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This error log indicates a MSCP error of 23 which is no media. The SCSI command was a read (COB 
28,00,00,00,00,00,00,00). The SCSI read command.had an internal error of 01 which is a SCSI check condition. 
The sense bytes from the SCSI request sense that was automatically done after the read had a sense key of:i, which 
isa NOT READY conditfon. . . 

TM SCP 

TMSCP error log sample. Only accurate system descriptions have been included along with special 
.me~ingsinbolditalicsfortheMQ759. 

•••••••••••••••••••••••••••••••ENT~Y IO.••••••••••••••••••••••••••••••• 
ERROR SEQUENCE 22. LOGGED ON: SID 08000000 
DATE/TIME 18-0CT-199110:02:14.22 . SYS_TYPEOiOJOOOO 
SYSTEM UPTIME:O DA YS00:14:42 
SCS NODE: VAX/VMS VS.4-2 

ERL$LOGMESSAGEENTRY KA630 

I/OSUB-SYSTEM, UNIT _MUAO:,CURRENTLABEL"" 

MESSAGE TYPE 0002 TAPEMSCPMESSAGE 
MSLG$L_CMD_REF A86FOOOS 
MSLG$W_UNIT 0000 UNIT#O. 
MSLG$W _SEQ_NUM 0000 SEQUENCE#O . 

. MSLG$B_FORMAT OS _ APETRANSFERLOG. 
MSLG$8:_FLAGS 01 SEQUENCE NUMBER RESET 

UNRECOVERABLE ERROR 
MSLG$W _EVENT 0023 UNITOFFLINE 

NO MEDIA LOADED/DISABLED VIA SWITCH 
MSLG$Q_CNT_ID 3337SIS3 MQ759reversedinasciicode 

- 3092039T APE CLASS DEVICE 
TQKSO 

MSLG$B_CNT_SVR OS 
MSLG$B _CNT _ HVR 04 

- MSLG$W _MUL T_ UNT 0001 
MSLG$Q_UNIT_ID 33377173 MQ759reversedinasciicode 

03032039 TAPE CLASS DEVICE 
TKSO 

MSLG$B_UN1T_SVR OS 
MSLG$B_UNJ.:_HVR 04 
MSLG$B _LEVEL 00 , 

MSLG$B_RETRY OJ 
MSLG$L_GAP _CNT 00000000 
MSLG$B_FMTR_SVR OS 
MSLG$8_FMTR_HVR 04 

) 
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TK50 DEVICE/CONTROLLER DEPENDENT INFORMATION 

DRIVE FLAGS 
TRKNUMBER 
PHYSICALBLK# 
LOGJCALBLK# 
TAPE POSITION 
DRIVE STATE 
RD/WRTSTATE 
OPERATION FLGS 
CNTRLRSTATUS 
DRIVE ERR CODE 

08 CDBbyteO 
00 CDBbytel 
0000 CDB byte3/CDB byte 2 
SA CDB byte4 
020000 sen.fekey/CDBbyte5/NA 
0004 sensebytel3/sensebyte12 
3C02 sensebytel9/sense byte 2fl 
21 00 opc11de/sense byte 21 
0 I internal error 
00 sense byte 16 

·This error log indicates a TM SCP error or 23 which is no media. The SCSI command was a read (COB 
08,00,00,00,5A,OO). The SCSI read command had an internal error of 01 which is a SCSI check condition. The 
sense bytes from lhe SCSI rcqucsl sense Iha! was aufomatically done aller the read had a sense key or 2, which is a 
NOT READY condition. TheTMSCPopcodeis21 whichisaread. 
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