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r--------PROGRAMMING SUMMARy--------, 

Mnemonic DSKP Transfer rate 1,209,600 bytes/sec 

Device code 27 (Alt. 67) 

Priority mask bit 7 BMC latency 13/26/lS 

Surfaces/unit 19 Extended addressing 

Tracks/surface 815 BMC 21 bit physical or logical 
(mapped) addressing 

Seek time 

Sectors/track 35 Min/Avg/Max 6ms/35ms/60ms 

Bytes/sector 512 Sector access time 

Capacity/drive 277,491,200 bytes Avg/Max 8.3ms/16.7ms 

ACCUMULATOR FORMATS 

SPECIFY COMMAND, DRIVE AND 
EXTENDED ADDRESS ; (DOA) 
~: ClR SEEK DONE COMMAND 

o ,4 '5 8 
.. " 

SPEC,l.fY CYU,NDER 
.~. '.,.' 

(DOC) 
Context: The previous DOA specified a seek operation. 

CYLINDER ,J 
SPECIFY EXTENDED, SECTOR AND 
COUNT 1st (DOC) 
Context: The previous DOA did not specify a seek operation. 

S 
~ ~EC I '"S8 , 91~~~[ 11 ' . 45 6 ' 

\ SPECIFY SURFACE, SECTOR AND COUNT 
2nd (DOC) 
Context: The previous DOA did not specify a seek operation. 

\ i ' 

MAP SURF.ACE ADDRESS· • SECTOR ADDRESS -SECTOR COUNT 

o "1 15 

READ SURFACE, SECTOR AND COUNT 
(DIC) 

MA SURFACE ADDRESS SECTOR ADDRESS -SECTOR COUNT 

o 10 11 15 

SPECIFY MEMORY ADDRESS (008) 

MEMORY ADDRESS 

S, C, P and IORST FUNCTIONS 

f=S Sets the Busy flag to 1, sets the Done flag to O. 
Starts the following operations: READ, WRITE, 
FORMAT, READ BUFFERS, and VERIFY. 

f=C Sets the Busy flag and Done flag to 0 and stops all 
DG-06630 data transfer operations 

Figure .. 1 
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READ MEMORY ADDRESS (DIA) 
Context: Alternate instruction mode 1 

MEMORY ALlDRESS 

READ EXTENDED MEMORY ADDRESS 
Context: Alternate instruction mode 1 (018) 

ICNTI EMA MSS's I 
, 9~~8 11' , , '15 

READ DRIVE STATUS' " (018) 
j< ;, 

VREAD FIRST ECC WORD (DIA) 
Context: Alternate instruction mode 2 

FIRST ECC WORD 

READ SECOND ECC WORD (018) 
Context: Altemate instruction mode 2 

f=P 

SECOND ECC WORD 

Starts the following operations, SEEK, 
RECALIBRATE, OFFSET, STOP, WRITE 
DISABLE, RELEASE, and TRESPASS. (Does not 
affect the Busy flag or Done flag.) 

IORST Performs same operations as C.' Also initiates a 
recalibrate operation on lowest numbered ready 
drive if it is not reserved by other processor. Clears 
sector and surface address. Stored command 
defaults to Read. 
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MODEL 6122 SERIES DG/DISC STORAGE SUBSYSTEM 

INTRODUCTION 

This disc subsystem includes a maximum of four, free 
standing, moving head disc drives, plus a rack mounted 
adapter and a two board controller. (Dual processor access 
can be configured by installing a controller in the second 
processor.) The controller supports data transfers via the 
burst multiplexor channel (BMC). 

The disc storage unit has the following characteristics: 

Surface 19(0-228) 

Cylinders 815(0-14568) 

Sectors 35(0-428) 

Capacity 

Bytes/track 17,920 

Bytes/cylinder 340,480 

Bytes drive 277,491;200 

Each sector contains a 3-byte address header, a 512-byte 
data field and a 4-byte checkword. 

Data in each sector is transferred two bytes (one 16-bit 
computer word) at a time via'the burst multiplexor channel 
at an average rate of 604,800 words per second. The drives 
can transfer up to 64 consecutive sectors (32,768 bytes) in a 
given cylinder in one operation. 

The burst multiplexor channel controller contains a 21-bit 
address register that specifies either physical or mapped 
addresses. Dual first-in-first-out buffers hold up to 16 words 
each to improve immunity to data late conditions. 

Data integrity is enhanced by a powerful error detecting 
and correcting mechanism which detects and helps correct 
most transcription errors. In addition, a bad sector flag is 
provided to prevent data transfers on sectors known to be 
faulty. Sectors are tested during a format operation and 
the bad sector bit is set in each sector which will not 
support error free data. Finally, two positioner offset 
commands can eliminate data errors caused by head 
misalignment, and a special verify command can perform 
a read after write check. 

Two independent channels connect the controller(s) to the 
selected drive(s); one transfers drive commands and the 
other transfers data. This feature supports overlapped seeks 
and data transfers in multi-drive subsystems to improve 
database access time. Each channel can store a command 
and issue it when the selected drive becomes available. 
Drive operations may be initiated as quickly as the 
subsystem will accept them. (A busy drive does not prevent 
the command channel from transferring a new command 
to another drive.) Program interrupt requests are initiated 
when command execution is completed. Drive attention 
program interrupts are blocked when a data transfer is 
pending or in progress, to provide a single interrupt on a 
seek/transfer string. 

3 

In a dual processor environment, the adapter multiplexes 
access by two processors to a common set of drives via both 
the command and read/write channels. Processors may 
partition access to the drives by reserving selected drives 
for their own exclusive use. A processor may trespass on 
the partition in an emergency to capture a drive reserved 
by the other processor. 

CONTROLLER REGISTERS 

The controller contains a read/write Busy flag, and eight 
program accessible registers: 

Register Name 'Number of Bits 

Command and drive address 6 

Memory address 16 

Extended memory address 5 

Cylinder address 10 
' .. 

Surface, sector and count 17 

Error correction check word 32 

Drive status 16 

Read/write status 16 

The memory address register is self-incrementing and 
contains the address of the next memory location for burst 
multiplexor channel data transfer. The sector address and 
sector count registers increment halfway through a sector 
data transfer, and the surface address register increments 
following a data transfer to or from the last sector on a 
track (i.e., sector- 3510 or 488), 

The status registers contain four drive attention flags, a 
read/write Done flag, a command channel busy flag, a 
valid status flag, 7 drive status flags and 18 error flags. The 
read/write Done flag (device Done flag) initiates a program 
interrupt request when it becomes l. A drive attention flag 
initiates a program interrupt request when it becomes 1 if 
the read/write Busy flag (device Busy flag) is 0 (indicating 
that a read/write operation is not pending or in progress.) 

CONTROLLER REGISTERS 



INSTRUCTIONS 

Twelve instructions program BMC data transfers to and 
from the subsystem. The five data out instructions supply 
the controller with all the necessary information for any 
disc operation. The remaining instructions allow the 
program to determine. in detail, the state of the subsystem. 

The device flag commands operate on the controller as 
follows: 

f=S Sets the Busy flag to 1; sets the Done flag to O. 
Initializes the read/write channel (terminates any 
read/write operation in progress); sets to 0 all 
read/write error flags; sets trespassed flag to O. 
Disables drive attention interrupts. Starts 
read/write timeout. Transfers stored instruction 
from command channel to read/write channel and 
starts read/write operation (read, write, format, 
verify. or read buffers). 

f=C Sets the Busy and Done flags to O. Initializes 
read/write channel (terminates any read/write 
operation in progress); sets all read/write error flags 
to 0; sets trespassed flag and drive attention flags to 
0; does not terminate any drive operation currently 
in progress. 

f=P Starts the drive operation (seek, recalibrate, offset, 
stop, write disable, release, or trespass); does not 
affect the Busy flag or Done flag. 

IORST Performs all operations listed under f=c and 
initiates a recalibrate operation on the lowest 
numbered ready drive if it is not reserved by the 
other processor. Clears the sector and surface 
address. Stored command defaults to READ. 

NOTE: Some of the following instructions can be 
executed properly only in a specific context. When 
this is so, the required context is indicated. 

DOA[fJ 
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SPECIFY COMMAND, DRIVE AND 
EXTENDED ADDRESS 

DOA[f] aC,DSKP 

Loads bits 5-8 of the specified accumulator into the 
controller's command register, loads bits 9-10 of the 
specified accumulator into the controller's drive select 
register, and loads bits 10-15 of the specified accumulator 
into the extended memory address register. Sets to 0 the 
done/attention flags selected by bits 0-4 of the specified 
accumulator. After the data transfer, sets the controller's 
Busy and Done flags and initiates operations according to 
the function specified by F. The contents of the specified 
accumulator remain unchanged; its format is as follows: 

I 
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MODEL 6122 SERIES DG/DISC STORAGE SUBSYSTEM 

Bits 

o 

1-4 

5-8 

9,10 

11-15 

COMMAND 

5 ' , B 

Name 

Clear R/W Done 

Clear Atten (0-3) 

Command 

Drive 

Contents or 
Function 

Clears the status register's 
read/write Done flag. 
Clears all the read/write 
error flags except 
read/write timeout. 

Clears the drive attention 
flags for drives 0-3 
respectively. 

Specifies the command to 
be transmitted to the 
selected drive on the 
command or read/write 
channel as follows: , 
0000 Read 
0001 Recalibrate 
0010 Seek 
001 1 Stop drive 
0100 Offset forward 
0101 Offset reverse 
0110 Write disable 
0111 Release 
1000 Trespass 
1001 Set alternate mode 
1 
10.10 Set alternate mode 
2 
1011 No operation 
1100 Verify 
110jr Read buffers 
111.0 Write 
1111 Format 

Specifies the drive (0-3) to 
be selected on the 
command or read/write 
channel. 

Extended Memory Address Specifies the MSB's of the 
extended memory 
address. 
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SPECIFY CYLINDER 

DOC[f] aC,DSKP 
Context: The previous DOA specified a seek operation. 

10 11 12 13 14 15 

Loads bits 6-15 of the specified accumulator into the 
controller's cylinder address register. After the data 
transfer, sets the controller's Busy and Done flags and 
initiates operations according to the function specified by 
F. The contents of the specified accumulator remain 
unchanged; its format is as follows: 

CYLINDER 

Bits Name Contents or 
Function 

0-5 ---- Reserved for future use 

6-15 Cylinder Specifies the desired 
cylinder 0-14568 a seek 
operation. 

DOC[f} 

l=========================~=-____ -==-__ -=~-=-=------~-----------=----



SPECIFY EXTENDED SECTOR AND COUNT 
(FIRST DOC) 

DOC[f] ac,DSKP 
Context: The previous DOA did not specify a seek operation. 

NOTE: Be sure to issue this instruction before you 
issue the specify surface, sector and count instruction 
(DOC). 

AC 
3 0 4 

Loads bit 5 of the specified accumulator into the controller's 
extended sector address register and loads bit 10 of the 
specified accumulator into the controller's extended sector 
count register. After the data transfer, sets the controller's 
Busy and Done flags according to the function specified by 
F. The contents of the specified accumulator remain 
unchanged; its format is as follows: 

o 91~~~1 11 0 
oj 

Bits Name Contents or 
Function 

0-4 ----- Reserved for future use. 

5 Sector Address MSB Specifies the most 
significant bit of the 
starting sector address for 
a read/write format or 
verify operation. 

6-9 ---- Reserved for future use. 

10 Sector Count MSB Specifies the most 
significant bit of the two's 
complement of the 
number of sectors to be 
transferred in one 
operation (maximum of 
1008, 

11-15 ----- Reserved for future use. 

DOC[fJ 
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SPECIFY SURFACE, SECTOR AND COUNT 
(SECOND DOC) 

DOC[f] ac,DSKP 
Context: The previous DOA did not specify a seek operation. 

Loads bit 0 of the specified accumulator into the BMC map 
enable register, loads bits 1-5 of the specified accumulator 
into the controller's surface address register, loads bits 
6-10 of the specified accumulator into the controller's sector 
address register, and loads bits 11-15 of the specified 
accumulator into the controller's sector count register. 
After the data transfer, sets the controller's Busy and Done 
flags and initiates operations according to the function 
specified by F. The contents of the specified accumulator 
remain unchanged; its format is as follows: 

MA SURFACE ADDRESS SECTOR ADDRESS -SECTOR COUNT 

o 10 11 15 

Bits Name Contents or 
Function 

0 MAP When 1. specifies BMC 
address mapping. 

1-5 Surface Selects the starting 
surface (head) (0-228) for 
a read/write format or 
verify operation. 

6-10 Sector Together with bit 5 of the 
first DOC. selects the 
starting sector (0-428) for 
a read/write format or 
verify operation. 

11-16 Sector Count Together with bit 10 of the 
first DOC. specifies the 
two's complement of the 
number of sectors to be 
transferred in one 
operation (maximum of 
1008), 
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MODEL 6122 SERIES DG/DISC STORAGE SUBSYSTEM 

READ SURFACE, SECTOR AND COUNT 

DIC[f] ac,DSKP 

Places the contents of the controller's MAP enable register 
in bit 0 of the specified accumulator, places the contents of 
the c;:ontroller's surface address register in bits 1-5 of the 
specified accumulator; places the contents of the 
controller's sector aadress register in bits 6-10 of the 
specified accumulator; and places the contents of the 
controller's sector count register in bits 11-15 of the 
specified accumulator. After the data transfer, sets the 
contt:oller's Busy and Done flags and initiates operations 
according to the function specified by F. The format of the 
accumulator is as follows: 

MAP SURFACE ADDRESS SECTOR ADDRESS -SECTOR COUNT 

o 6 10 11 15 

Bits Name Contents or 
Function 

0 MAP If 1, indicates that mapped 
BMC transfers are 
enabled. 

1-5 Surface Indicates the current 
surface (0-228) for a 
read/write format or verify 
operation. 

6-10 Sector Together with bit 5 of the 
alternate mode 1 DIB, 
indicates the sector 
(0-428) immediately 
following the last which 
was transferred. 

11-15 Sector Count Together with bit 10 ofthe 
alternate mode 1 DIB, 
indicates the two's 
complement of the 
number of sectors 
remaining to be 
transferred. 
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SPECIFY MEMORY ADDRESS 

DORff] aC,DSKP 

Loads bit 0 of the specified accumulator into the least 
significant bit (LSB) of the controller's extended memory 
address register, and loads bits 1-15 of the specified 
accumulator into the controller's memory address register. 
After the data transfer, sets the controller's Busy and Done 
flags and initiates operations according to the function 
specified by F. The contents of the specified accumulator 
remain unchanged; its format is as follows: 

I I MEMORY ADDRESS ,J o 

Bits Name Contents or 
Function 

0 Extended memory address Specifies the LSB of the 
extended memory , 
address. 

1-15 Memory address Specifies the starting 
address for non-mapped 
transfers, or the low-order 
1 5 bits for mapped 
transfers. 

'. 

DOB[fJ 



READ MEMORY ADDRESS 

DIA[f] ac,DSKP 
Context: Alternate instruction mode 1. 

AC F 

3 ' 4 8 ' 9 10 11 12 13 14 15 

Places the contents of the LSB of the controller's extended 
memory address register in bit 0 of the specified 
accumulator. and places the contents of the controller's 
memory address register in bits 1-15, of the specified 
accumulator. After the data transfer, sets the controller's 
Busy and Done flags and initiates operations according to 
the function specified by F. The format of the accumulator 
is as follows: 

MEMORY ADDRESS 

Bits Name Contents or 
Function 

0 Extended memory address Indicates the LSB of the 
extended memory 
address. 

1-15 Memory address Specifies the starting 
address for non-mapped 
transfers. or the low-order 
15 bits for mapped 
transfers, 

DIB[f] 
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READ EXTENDED MEMORY ADDRESS, 
SECTOR AND COUNT 

DIB[f] ac,DSKP 
Context: Alternate instruction mode 1, 

Places the BMC identifier flag in bit 0 of the specified 
accumulator and places the contents of the MSB's of the 
controller's extendeclmemory address register in bits 11-15 
of the specified accumulator. Also places the extended 
sector address bit in bit 5 of the specified accumulator, and 
places the extended sector count bit in bit 10 of the specified 
accumulator. After the data transfer, sets the controller's 
Busy and Done flags according to the function specified by 
F. The format of the accumulator is as follows: 

I CNTI EMA MSB's I 
, 9 ~~8 11 ' , 15 

Bits Name Contents or 
Function 

0 Burst Multiplexor Channel Identifies a BMC 
controller. 

1-4 -- Reserved for future use. 

5 Sector address MSB Together with bits 6-10 of 
DIC. indicates the most 
significant bit of the sector 
number immediately 
following the last which 
was transferred. 

6-9 -- Reserved for future use. 

10 Sector count MSB Together with bits 11-15 
of DIC. indicates the most 
significant bit of the two's 
complement of the 
number of sectors 
remaining to be 
transferred. 

11-15 Extended memory address Specifies the MSB's of the 
extended memory 
address. 
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READ DRIVE STATUS 

DIB[fJ ac,DSKP , 

I 0 I I I 
6 8 ' 9 I ~o 111 I ~21131141151 

Places the drive status flags for the drive selected by the 
previous DOA in bits 0-6 and 8-15 uf the specified 
accumulator. After the data transfer, sets the controller's 
Busy and Done flags and initiates operations according to 
the function specifieo by F. :The format of the accumulator 
is as follows: 

Bits . ,Name Contents,or 
Function 

0 Invalid status Th~ command channel is 
busy and bits 5-j5 and 
'8- f5 should be i,gnored.-

1 Reserved The drive is reserved by 
the other processor. 

2 Trespassed One of the drives was 
trespassed upon by the 
other processor. 

3 Ready The drive is ready to 
accept commands, 

4 8usy The drive is busy executing . a position commmand or 
reporting an aborted seek 
or a trespass by the other 
processor. 

I; 5 Offset The positioner is offset 
forward or reverse. 

~ 6 Write disable The write circuits are 
disabled. 

i Drive 10 Identifies the selected 
~ drive as a model 6122. 

i 8 Invalid address The surface or cylinder 
capacity of the drive was 
exceeded. 

9 Illegal command The drive received an 
illegal read/write or 
position command. 

10 Power fault The power supply 
malfunctioned. 

11 Paek Unsafe A condition occurred 
, . which imperiled the heads 

and pack. 

12 Positioner fault The head positioner 
malfunctioned. 

13 Crock fault The servo clock 
malfunctioned. 

14 Write fault The write or head select 
circuits malfunctioned. 

1,5 ' Qrive fault Any of the above faults 
(bits 8-14). 
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READ DATA TRANSFER STATUS 

DIA[fJ aC,DSKP 

AC 10 I 10 I I I I 3 ' 4 8 ' 9 10 11 12 13 14 15 

Places the contents of the controller's done flags and 
read/write status flags in bits 0-15 of the specified 
accumulator. After the data transfer, sets the controller's 
Busy and Done flags and initiates operations according to 
the function specified by F. The format of the accumulator 
is as follows: 

DIA[fJ 



I I SEEK DONE 

o 1 ' 

Bits Name 

0 Control full 

1 R/W Done 

2-5 Drive 0-3 Done 

6 Parity 

7 Illegal sector 

8 ECC 

9 Bad sector 

10 Cylinder error 

11 Surf/sect error 

12 Verify error 

13 Read/write timeout 

14 Date late 

15 Read/write fault 

D1A[fJ 

Contents or 
Function 

The drive command 
initiated by the previous 
IOPULSE or IORESET has 
not yet been issued to the 
selected drive. 

The read/write operation 
initiated by the previous 
START has terminated. 
(This is the same as the 
device Done flag.) 

The respective drives have 
executed a positioner 
command. have rejected 
an illegal positioner 
command, have been 
trespassed upon, or have 
changed their ready 
status. 

A parity error occurred on 
a data transfer between 
the controller and the 
adapter. 

The sector address 
exceeded the capacity of 
the drive. 

A data error was detected 
by the error check circuits. 

A bad sector flag was 
detected during a sector 
header check. 

A cylinder address error 
was detected during a 
sector header check. 

A surface or sector 
address error was 
detected during a sector 
header check. 

A date error was detected 
during a verify operation. 

The read/write operation 
initiated by the previous 
START was not completed 
in 1 second. 

The FIFO overflowed 
during a read or 
underflowed during a 
write. 

Any of the above faults or 
a drive fault on the drive 
currently selected by the 
read/write channel. 
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READ fiRST ECC WORD 

DIA[f] ac,DSKP 
Context: Alternate instruction mode 2. 

Places bits 0-15 of the controller's ECC remainder register 
in bits 0-15 of the specified accumulator. After the data 
transfer, sets the controller's Busy and Done flags and 
initiates operations according to the function specified by 
F. The format of the accumulator is as follows: 

FIRST ECC WORD 

Bits Name Contents or 
Function 

0-15 a31 - a16 Indicates the coefficients 
of the high order bits of 
the ECC remainder 
following a read operation. 

, ,. 
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READ SECOND ECC WORD 

Dllff] ac,DSKP 
Context: Alternate instruction mode 2. 

Places bits 16-31 of the controller's ECC remainder register 
in bits 0-15 of the specified accumulator. After the data 
transfer. sets the controller's Busy and Done flags and 
initiates operations according to the function specified by 
F. The format of the accumulator is as follows: 

SECOND ECC WORD 

Bits Name Contents or 
Function 

0-15 a15 - aD Indicates the coefficients 
of the low order bits of 
the ECC remainder 
following a read operation. 
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PROGRAMMING DETAILS 

To program BMC transfers for .a 6122 DG/DISC storage 
subsystem, proceed in 5 steps: 

1. Select a drive and specify a seek command. 

2. Specify a cylinder address and initiate the position 
operation. 

3. Select a drive and specify a read/write command. 

4. Specify a starting memory address, surface address, 
sector address and sector count and initiate the 
read/write operation. 

5. Release the drive following all required operations. 

Before issuing commands in phases I, III, and V, check the 
control full flag to avoid destroying a previously stored 
position command. Following phase IV check the 
read/write and drive status flags for error indications. 

NOTE: The following discussion assumes a dual 
processor subsystem. In a single processor subsystem, 
ignore the release and trespass commands and also 
the trespassed flag, the drive reserved flag and the 
invalid status flag. 

Unless otherwise noted, do not follow an instruction 
with a device flag command (S, C, or Pl. 

Phase I: Select a Drive and Specify a Seek 
Command 

Issue a Read Data Transfer Status instruction (DIA). This 
automatically requests access to the command channel. 
Check that the control full flag is 0, indicating that any 
previously stored drive command has been transmitted to 
the adapter. Issue a Specify Command Drive and Extended 
Address instruction (DOA) and specify a seek command. 
This automatically reserves the selected drive if it is not 
currently reserved by the other processor. Issue a Read 
Drive Status instruction (OIB) and check that the invalid 
status flag is 0, indicating that the command channel is 
open and that the drive status indicators are therefore 
valid. Check that the drive is ready, and that it is not 
reserved by the other processor. Also check that no drive 
faults are present and that write operations are not disabled 
(if a write is to ensue). (If the drive is busy, the stored 
command feature waits for completion of the current 
operation before it issues the new command. The drive 
rejects all commands if it is not ready.) 

Phase II: Position the Heads 

Move the heads to the desired cylinder by issuing a Specify 
Cylinder instruction (~OC) plus a P device flag command. 
The P command initiates the seek operation by setting the 
control full flag; it does not affect the controller's Busy or 
Done flags. When the stored command is transmitted to 
the adapter, the control full flag is cleared.(Note that if the 
drive is reserved by the other processor, control full 
remains set and can be cleared only with a Clear flag 
command, an IORST or a Trespass command.) If a 

PROGRAMMING DEY AilS 
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read/write operation is to follow, proceed immediately to 
Phase III without waiting for a drive attention interrupt 
request. Otherwise an interrupt request will follow if the 
drive command was a seek, recalibrate, offset forward, 
offset reverse, or stop. While the drive is seeking, its busy 
flag is set (its ready flag is unaffected). 

Phase III: Select a Drive and Specify a 
Read/Write Command 

Check the device Busy flag to see that no data transfer 
operation is pending or in progress. Issue a Read Data 
Transfer Status instruction (OIA). This automatically 
requests access to the command channel. Check that the 
control full flag is clear, indicating that any previously 
stored drive command has been transmitted to the adapter. 
Issue a Specify Command Drive and Extended Address 
instruction (OOA) and specify a read/write command and 
an extended memory address (where applicable). This 
automatically reserves the drive if it is not currently 
reserved by the other processor. (This operation is 
redundant if the drive was reserved previously.) If the 
status of the reserved flag is not known, issue a Read Drive 
Status instruction (018) and check that the selected drive is 
not currently reserved by the other pr,ocessor. 

Phase IV: Read or Write 

Issue an Extended Sector and Count instruction (~OC) and 
specify the most significant bit of the starting sector address 
and the most significant bit of the two's complement sector 
count. Then, issue a Specify Surface, Sector and' Count ' 
instruction (~OC). Be sure not to exceed the capacity of the 
cylinder. Finally, issue a Specify Memory Address 
instruction (008) plus an S device flag command. The S 
command initiates the read/write operation by setting the 
device Busy flag; it clears the read/write done flag (which 
is the same as the device done flag), starts the one second 
timer, and inhibits drive attention interrupts for the 
duratio~ration.':When' the -SelectEiaafive
complet'esthe-'previousS;;;k operation and clears the 

d associated seek busy flag, the controller transmits the 
stored read/write command to the adapter and the 
operation begins. 

At the start of a read/write operation, the adapter waits 
until the starting sector passes under the specified head. It 
then reads the sector address field, checks the bad sector 
flag and verifies that the cylinder address matches that 
posted by the Specify Cylinder instruction (~OC) which 
ac~ompanied the previous seek command, and that the 
surface and sector address match those posted by the 
Specify Extended Sector and Count and the Specify Surface, 
Sector and Count instructions which accompanied the 
current read/write command. 

If the address check is successful, the data transfer 
commences. The memory address register increments 
following every word transfer across the BMC. As the data 
transfer proceeds, the adapter accumulates a 32-bit ECC 
checkword. After each sector is read, the controller stores 
the final ECC checkword (which should equal zero) in the 
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controller's ECC register. 

The sector address ana count increment half way through 
the data field transfer. If the sector address overflows, the 
surface address increments at the end of the sector'transfer.·· 
If the sector count does not overflow, the next sector is 
transferred in the same manner. Data transfer continues 
until the sector count ov~rflows, 'whereupon the operation 
terminates, the device Done flag sets and a program 
interrupt request is generated. 

Phase V: Release Drive 

It may be desirable to release the reserved status of the 
drive after the last data transfer to allow access by the 
other processor. To do this, issue a Read Data Transfer 
Status instruction ([)IA). This automatically requests access 
to the command channel. Check that the control full flag 
is clear, indicating that any previously stored drive 
command has been transmitted to the adapter. Issue' a 
Specify Command, Drive and Extended Address instruction 
(OOA) plus a P device flag command and specify a release 
command. The P command initiates the release operation 
by setting the control full flag; it does not affect the device 
Busy or Done flags. When the stored command is 
transmitted to the adapter, the control full flag is cleared. 

I 
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*DELETE THESE OPERATIONS IN 

EXIT TO USER LEVEL TO 
DECIDE IF TRESPASS 
REQUIRED 

EXIT TO USER LEVEL FOR 
RETRY OR TO INFORM 
OPERATOR 

EXIT TO USER LEVEL 
TO WAIT FOR DRIVE OR 
R W ATTENTION 

SINGLE PROCESSOR CONFIGURATIONS 

DG-03730 

Figure . 1 Drive command initiation flowchart 
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Figure .2 Read/write command initiation flowchart 
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DG-0372B 

Figure .3 Drive interrupt processing flowchart 

15 

PROGRAMMING DEY AILS 



, 
!, > 

NO 

ISSUE A DOA TO 
SELECT DRIVE AND 
CLEAR DONE FLAG 

SAVE READIWRITE 
STATUS FOR 
RECOVERY 

YES 

ISSUE A DIC AND 
SAVE SECTOR/SURFACE/ 
COUNT FOR RECOVERY 

ISSUE A DOA TO 
SELECT ALTERNATE 
MODE 1 

ISSUE A DIS AND 
SAVE EXTENDED SECTOR 
ADDRESS AND COUNT 

ISSUEADOA 
TO SELECT 
ALTERNATE MODE 2 

NO 

ISSUE A DIA AND DIS 
AND SAVE ECC ERROR 
WORDS FOR RECOVERY 

*PELETE THIS OPERATION IN SINGLE PROCESSOR CONFIGURATIONS 

DG-03729 

Figure .4 Read/write interrupt processing flowchart 
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FORMATTING 

Data General Corporation's disc storage subsystems require 
that the data surfaces be formatted before a subsystem 
will properly function. The format delineates an address 
field and a data field in each sector. The address field is a 
coded header that precedes the data field, and contains the 
sector's physical address. The data field provides space for 
512 data bytes and 4ECC bytes. 

The purpose of the format is twofold: 1) it provides 
information for data integrity and address checking by the 
subsystem (transparent to the programmer) before each 
data transfer; 2) it provides./>plice areas that separate the 
address field from the data field in a sector while giving 
read and write controls time to properly initialize and 
settle prior to a data transfer. 

A sector is formatted into four fields. The first splice field 
contllins 38 bytes of zeros followed hy? synchronization 
mark (0001). The address field contains 3 bytes of address 
information, including a bad sector flag. The second splice 
field contains 18 bytes of zeros 'followed by a 
synchronization mark (0001). The data field contains 512 
data bytes and 4 ECC bytes. . 

If the data transfer status register repeatedly indicates an 
address error after many failures to read or write an area 
on the disc, the area in question (one sector, or several 
adjacent sectors on a surface) may need reformatting. The 
formatter program sets ·the bad sector flag on any sector 
that will not support error free data. 

Typically. disc packs obtained from Data General 
Corporation are formatted before they are shipped; packs 
obtained elsewhere must be formatted by the customer. 

Data General Corporation provides a stand alone program 
that will format all the sectors of a disc pack. The program 
can also ~ormat a single sector. It is available on paper tape 
(DGC no. 095-000471, Rev. 04 or later) ) and with Data 
General's Diagnostic Tape (and Disc) Operating System; 
its operation is described in a companion program listing 
(DGC no. 096-000471, Rev. 04 or later). 

Whenever any sector is reformatted, all the data in that 
sector is lost. Formatting is done independently of and 
before initialization of a disc for use with a Data General 
operating system. 

TIMING 

The discs in the drive unit rotate at a nominal 3600 rpm; a 
complete revolution requires 16.667 ms. A register in the 
selected drive continually indicates the number of the 
sector currently passing under the heads. This feature 
allows the subsystem to carry out a read or write operation 
the first time the desired sector passes under the selected 
head. 
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The minimum sertor access time is 50 /LS. This is the time 
required to read the address field at the start of a sector 
and start the data transfer: The maximum access time is 
therefore 16.717 ms. This is equa'I to the minimum access 
time plus the time for a full revolution. 

A sector passes under a head in 0.476 ms; the data portion 
of that sector (not including the ECC field) passes under 
the head in 0.423 ms. A BMC request occurs for every 8 or 
16 wdrds (jumper selectable). The average data transfer 
rate is 609,800 wps. The controller can buffer 8 or 16 words 
for the BMC which provides a maximum allowable BMC 
latency of 13 or 26 /LS. If the channel does not respond to a 
controller request within this time, both the data late flag 
and the read/write fault flag set and the data transfer 
operation immediately ends. 

Data transfer operations are timed. If the subsystem does 
not complete a data transfer within 1 second after the 
initiating S flag comqland, the read/write timeout flag and 
the read/write fault flag set and the data transfer operation 
immediately ends. 

The time required to position the heads (seek time) depends 
upon the number of cylinders the heads must cross to 
reach the destination cylinder, independent of the direction 
of movement. The minimum seek time is that for a single 
cylinder seek - 6 ms. The maximum seek time to traverse 
all cylinders is 60 ms and the average seek time is 35 ms. 
The time to set or clear a positioner offset is 3 ms. The zero 
length seek time is 60 /LS. 

The recalibrate operation moves the heads back to cylinder 
o and selects surface 0; but it progresses more slowly than 
a seek to that cylinder. The maximum recalibrate time is 
350 ms. 

In a dual processor system, a controller can retain access to 
the command channel for up to 50 /LS after the other 
controller has requested access. If that time period is 
exceeded, the command channel is automatically released, 
to allow access by the other controller. The controller 
transmits the command and clears the control full flag. 
The adapter then closes the command channel 4.8 /LS after 
the P flag command is issued if the command channel was 
already open and the drive was not already busy or 
reserved by the other processor. (The controller cannot 
transmit the command until all these conditions are met. 
If the drive is reserved by the other processor, control full 
remains set following a I' device flag command or an 
IORST.) 

In a single processor system configuration, the command 
channel remains open following the initial access request 
(the invalid status flag is always 0), but the minimum time 
required for the control full flag to clear, following a P 
flag command remains 4.8 p.S. 

TIMING 



DETAILED COMMAND 
DESCRIPTIONS 

READ 

Reads up to 64 (lOOs) contiguous sectors into memory from 
the selected drive, starting at the specified surface and 
sector, and in the cylinder selected by the previous seek 
instruction. Data is read from the disc in blocks of 256 
words per sector and is transferred to processor memory 
starting at the specified memory address. 

Before a sector data transfer commences, the adapter reads 
the address field and checks the bad sector flag and the 
surface, sector and cylinder address. The operation 
terminates if an error is detected. 

The subsystem accumulates an ECC checkword during the 
sector data transfer. It divides the data field and the 
appended ECC field by a fixed generator polynomial and 
indicates an ECC error if the resulting checkword is 
non-zero. 

When the last sector on surfaces 0-21s is read, the controller 
automatically changes the surface and sector address in 
the surface, sector and count register, to specify the first 
sector (0) on the next surface of the same cylinder. 

Recalibrate 

Moves heads to cylinder 0 and selects surface o. 

Seek 

Moves the heads to the specified cylinder. 

Stop Disc 

Unloads the heads and stops spindle rotation. (Only the 
operator can start the disc.) 

Offset Forward 

Offsets the positioner forward of the track centerline. This 
operation is cleared by the next seek command or by an 
offset reverse command or by a recalibrate operation. (The 
drive does not allow write operations when the positioner 
is offset.) 

Offset Reverse 

Offsets the positioner reverse of the track centerline. This 
condition is cleared by the next seek command or by an 
offset forward command or by a recalibrate operation. 
(The drive does not allow write operations when the 
positioner is offset.) 

READ 
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Write Disable 

Disables write operations in the drive. (Only the operator 
can enable write operations.) 

Release Drive 

Clears the reserved status of a selected drive which this 
processor: had reserved previously. 

Trespass 

Clears the reserved status of a selected drive reserved by 
the other processor and reserves it for this processor. 

Set Alternate Mode 1 

Changes the interpretation of DIA and DIB to read the 
current memory address. This mode is cleared when a 
new command or an IORST is issued. 

Set Alternate Mode 2 

Changes the interpretation of DIA and DIB to read the ECC 
remainder. This mode is cleared when a new command or 
an IORST is issued. 

No Operation 

Null command. (This command may be used to select a 
drive and read its status, or to clear alternate mode 1 or 2.) 

Data Verify 

Compares data written on the disc against its image in 
processor memory (read after write check). A data transfer 
proceeds as for a normal read command except that data 
words are not written to processor memory. Instead, data 
words are read from processor memory as the 
corresponding words are read from the disc and the 
converging data streams are compared in the controller. If 
an error is detected, the operation terminates at the end of 
the current sector. 

Read Buffers 

Reads the contents of the FIFO to facilitate diagnostic 
testing. Data is read from the FIFO as an eight word block 
and is transferred to processor memory starting at the 
specified memory address. The FIFO must first be filled 
by issuing a write command to a nonexistent or write 
disabled drive. This operation terminates in a read/write 
timeout. 

Write 

Writes up to 64 (lOOs) contiguous sectors from processor 
memory to the selected drive, starting at the specified 
surface and sector, and in the cylinder selected by the 
previous seek instruction. Data is transferred from 
processor memory starting at the specified memory address 
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and is written to the disc in blocks of 256 words per sector. 

Before a sector data transfer commences, the adapter reads 
the address field and checks the bad sector flag and the 
surface, sector and cylinder address. The operation 
terminates if an error is detected. 

The subsystem accumulates an ECC checkword during the 
sector data transfer. It divides the data field by a fixed 
generator polynomial and appe·nds the resulting ECC 
checkword to the data field. 

When the last sector on surfaces 0-218 is written, the 
controller automatically changes the surface address in 
the surface. sector and count register, to specify. the first 
sector (0) on the next surface of the same cylinder. 

Format 

Formats up to 35 contiguous sectors on a selected surface. 
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FAULT FLAGS 

Figure 5 lists the faults detected by the disc storage 
subsystem, and is divided into two parts: errors detected 
by the drive are called drive faults and errors detected by 
the controller/adapter are called read/write faults. The 
drive fault flag sets when any fault is indicated by the 
selected drive. A drive fault may cause the drive to lock 
out an operation, recalibrate the positioner or unload the 
heads. 

The read/write fault flag sets when any fault is indicated 
by the controller / adapter, or when a drive fault is indicated 
by the drive currently selected on the read/write channel. 
This fault immediately terminates a read/write operation. 
Most faults can be cleared by issuing a new command, and 
a retry is generally recommended. Drive faults which 
result in an emergency retract are not recoverable. Data 
and sector address check errors might be recovered by 
offsetting the positioner. 

FAULT FLAGS 
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Figure .5 Fault detection 
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Drive Faults 
Illegal Address 

One of the following: 

The surface address received by the drive was greater 
than 18 (228), 

The cylinder address received by the drive was greater 
than 814 (14568), 

The command is rejected. 

Illegal Command 

Onp of the following: 

The drive received a new Seek or Offset command 
while it was busy executing a previously commanded 
sepko offset. recalibrate or unload. The command is 
rejected. 

The drive received a Write command while the 
positioner was offset or write operations were disabled, 
or it received a new command or commenced positioner 
movement while reading or writing. 

DC Voltage fault 

The drive detected an undervoltage in its d.c. power supply. 

Pack Unsafe 

One of the following: 

The door was opened while the spindle was energized. 

The drive detected an undervoltage on the emergency 
retract power supply. 

The drive detected a low blower pressure condition. 

The drive detected a low spindle speed condition. 

The drive failed to complete a brush cycle before the 
spindle speed exceeded 2400 rpm (this will occur if no 
pack is in place). 

Positioner Fault 

One of the following: 

The positioner failed to follow the track selected by the 
previous Seek or Recalibrate command. 

The positioner ran into a guard band during a seek or 
offset operation. 

The drive failed to complete a load, seek or recalibrate 
operation in 750 ms. Failure to complete a seek operation 
results in an automatic recalibrate operation. Failure to 
complete a load or recalibrate operation results in an 
automatic unload operation. 
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The drive failed to complete an unload operation in 750 
rrisec. 

The positioner velocity exceeded allowable limits. 

The positioner moved away from the track centerline 
during a write operation. 

Clock Fault 

The servo clock lost phase lock with the servo disc. If the 
fault is severe, the positioner unloads and reloads the heads. 
If the clock is not subsequently recovered, a seek 
incomplete fault results and then heads unload. 

Write Fault 

One of the following: 

Write current did not turn on when a Write command 
was issued. 

Write current did not turn off when a Write command 
was rescinded. 

No head or more than one head was selected for a write 
operation. 

Read/Write Faults 
Parity 

A parity error occurred on command, data or ECC transfer 
on the read/write channel between the adapter and 
controller. 

Illegal Sector Address 

The starting sector address received by the adapter was 
greater than 34 (428), . 

ECC 

The ECC logic detected a data error during a read 
operation. (The final ECC remainder may be read to 
attempt error correction.) 

Bad Sector 

The Bad Sector flag, written in the sector address header 
by the formatter and read prior to a sector data transfer, 
indicated that the s,ector could not supp()rt reliable data 
storage. 

Cylinder Address 

The cylinder address, written in the sector address header 
by the formatter and read prior to a data transfer, did not 
agree with the cylinder address specified during the 
previous seek operation. (The drive should be recalibrated.) 

FAULT FLAGS 
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Sector Or Surface Address 

The sector or surface address, written in the sector address 
header by the formatter and read prior to a data transfer, 
did not agree with the currently specified surface or sector 
address. 

Verify 

Data read from the disc did not match data read from 
processor memory during a verify operation. 

Read/Write Timeout 

The subsystem did not complete a read/write operation 
and set read/write done within 1 second after initiating 
the S flag command. 

Data Late 

The BMC FIFO overflowed on a read data transfer or 
underflowed on a write data transfer. 

ERROR CONDITIONS 
During Initial Selection 

If the pack unsafe flag or the d.c. voltage fault flag set, or 
the positioner fault flag sets due to an unload fault or 
overspeed fault, the heads unload, the spindle stops and 
the unit ready flag resets. These error conditions can only 
be cleared by switching the drive's power switch off and 
then on again. The spindle cannot be restarted until these 
faults are cleared. 

During Head Positioning 

If the program specifies an illegal position command, the 
command is rejected. If the program specifies an illegal 
cylinder address in conjunction with a seek command, the 
seek operation is rejected. 

If a skip track fault, overtravel fault, seek incomplete 
fault or clock fault occur, the drive automatically initiates 
a recalibrate operation. If the clock fault is severe, the 
drive automatically unloads and reloads the heads. If a 
load (initial seek) or recalibrate incomplete fault occurs, 
the drive automatically initiates an unload operation. 

During Data Transfer 
If the program specifies an illegal surface or sector address 
or an illegal read/write command, the command is rejected 
and the data transfer operation terminates. 

An invalid address error can occur when the disc subsystem 
attempts to read or write past the last sector on surface 228. 
If the read/write operation does not terminate (i.e., the 
sector address register does not overflow) after sector 428 
on surface 228 is read or written, both the Drive Fault and 
the Invalid Address flags are set, and the operation 
terminates. 

DATA ERROR CORRECTION 
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If the program specifies a sector count which causes the 
surface or cylinder address to exceed the capacity of the 
drive, the data transfer operation terminates at the start of 
the sector in which the overflow occurred. 

If the subsystem detects a bad sector flag, or a surface, 
sector or cylinder select error, the data transfer operation 
terminates at the start of the sector in which the error 
occurred. (If a cylinder address error occurs, the drive 
should be recalibrated.) 

If the subsystem detects a parity or data late error, a write 
fault or an off track write, the data transfer operation 
terminates when the error occurs. If the error occurs more 
than half way through a sector data transfer, the sector 
count indicates the address of the next sector. 

If the subsystem detects an ECC or verify error, the data 
transfer operation terminates at the end of the sector in 
which the error occurred and the sector count indicates 
the address of the next sector. (Note that it may be possible 
to eliminate ECC errors by using the positioner offset 
commands.) 

If a drive fault occurs during the head positioning phase of 
a back to back seekidata transfer operation, or if a drive or 
read/write fault occurs during a data transfer operation, 
the data transfer operation terminates when the fault is 
detected. Also, the specific fault flag(s), the read/write 
fault flag and the read/write attention flag set, the Busy 
flag resets and a program interrupt request is initiated. 

DATA ERROR CORRECTION 

The disc storage subsystem supports error detection and 
correction to help maintain data integrity. The ECC feature 
detects all error bursts contained within 21 or fewer 
contiguous bits in a sector, and supports software correction 
of all error bursts contained within 11 or less contiguous 
bits. A large class of additional errors may also be detected, 
but a small possibility exists that the correction algorithm 
will indicate erroneous corrections on error bursts that 
exceed 11 bits. 

When the subsystem writes a sector, the ECC hardware 
divides the data field by a fixed generator polynomial and 
appends the resulting check word to the data field. 

When the subsystem reads a sector, the ECC hardware 
divides the data field plus the appended checkword by a 
factored version of the same generator polynomial. If a 
transcription error occurs, the resulting remainder is 
non-zero (except for a small class of errors which are 
undetectable due to the cyclic properties of the generator 
polynomial), and the controller's ECC error flag sets. 

The processor may read the 4-byte ECC remainder via a 
Read First ECC Word instruction (DIA, alternate mode 2) 
and a Read Second ECC Word instruction (DID, alternate 
mode 2). A software error correction algorithm then 
manipulates the checkword to attempt to correct the 
erroneous data. (The algorithm may find some detected 
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errors to be uncorrectable.) 

The generator polynomial is: 
(4005)( 1 000000 1)8 = 400500040058 

or in terms of powers of x 
(x**ll + x*"2 + 1)*(x*"21 + 1) = 

x""32 + x""23 + x""21 + x"*ll + x""2 + 1 

The following flow charts and diagrams (Figures 6, 7, 8 
and 9) indicate the method for correcting data errors. 

The following set of steps describe the method of error 
correction when using the ECC status words: 

1. Get the first and second ECC words. 
2. Check for error and its correctability. 
3. Perform left rotate on PO to find 11 bit error pattern. 
4. Duplicate error pattern in PI using XOR and SHIFT. 
5. Compute bit displacement of 11 bit error burst. 
6. Check that error burst falls within sector. 
7. Compute correction. 
8. Reconstruct word or words in error. 

GET PO & P1 CONTAINED IN ECC STATUS WORDS 

DIA-2 (FIRST ECC WORD) 

I ... 

DG-038J8 

DIB·2 (SECOND ECC WORD) 

I 1 61 1 71 1 81 1 912012 1 122123124125126127128129130 131 1 

PO --------------~-------------.~~I~~~--- Pl ~I 

CHECK FOR ERROR AND ITS CORRECT ABILITY 

PERFORM SHIFT 
TO FIND ERROR 
PATTERN IN PO 

Figure .6 Method for performing error correction using ECC error words 
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TAKE PO 
SHIFT LEFT N TIMES O~N~21 

UNTIL PO(O.9) = 0 * 
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I , 
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I· ERROR PATTERN X IS EITHER 0 OR 1 .1 

STORE N 
STORE ERROR PATTERN 

TAKE Pl 
PERFORM THE INDICA TED SHIFT & XOR OPERATIONS M TIMES 

O~M~2047 

UNTIL Pl MATCHES ERROR PATTERN * 

r - - - - - - - -- T""-'T-~~-r-"""'''''''~...,......,.-r-...,........, 
I 

L - - - - - - - -'-....... ...,...........,r-I--r-......,.--'-...,....L..,--'-r-L-.-"-r--'-.,...... 

,.. - - - - - - - ....... ~......L~.I....r....J...,.--JL.r-....L..,,.....r."T"""..L..,--,.--J'-r-.z....., 
I 
~ _ _ _ _ _ _ _ .L..-L._"---'-__ '---'---"_.L.......L.,.-'---'---' 

( STORE M ) 

* ERROR IS UNCORRECT ABLE IF THIS STEP CANNOT BE COMPLETED 

Figure .7 Method for performing error correction using ECC error words 
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NO YES 

IF ERROR IS CORRECT ABLE 
'----.. - .... - ... A IS THE ACTUAL BIT DISPLACEMENT 

OF THE BURST ERROR FROM 
THE START OF THE SECTOR 

CHECK THAT ERROR FALLS WITH SECTOR 

NO YES 

THE ERROR LIES OUTSIDE 
OF THE SECTOR 

Data Gen.eral Corporation 

ZERO THE PORTION OF 

YES NO 

YES ,THE ERROR PATTERN 
THA T FALLS IN THE 
ECC FIELD* 

QUOTIENT (Q) IS THE WORD OFFSET 
---.... --_ ... REMAINDER (RBIT) IS THE BIT OFFSET 

PERFORM ERROR CORRECTION AS 
SHOWN ON THE NEXT PAGE 

"THE ECC FIELD IS NOT STORED IN CORE. BUT 
IT IS PART OF THE FIELD THAT IS CORRECTABLE. 

Figure ,8 Method for performing error correction using ECC error words 
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MODEL 6122 SERIES DG/DiSC STORAGE SUBSYSTEM 

COMPUTE THE CORRECTION AND RECONSTRUCT OAT A IN CORE 

THE ERRONEOUS SECTOR 

BIT 0 

BIT 
OFFSET 

la) 

STEP 1 

SECTOR 
BOUNDARY 

lst DATA 
WORD 

STEP 2 

11 BIT ERROR BURST 11 BIT ERROR PATTERN 
I" 

\.. 
jRBIT 

T I I I x I x I x I x I x I x I x I x 1 x I x 'Ix I 

STEP 3 
UPON DATA RECONSTRUCTION 

CORRECTED 
SECTOR 

OF DATA 

DG-03735 

SECTOR 
BOUNDARY 

SECTOR 
BOUNDARY 

} 
CORRECTED 
DATA 

SECTOR 
BOUNDARY 

WORD a 

Figure .9 Method for performing error correction using ECC error words 
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DG OFFICES 

SALES AND SERVICE OFFICES 

Alabama: Birmingham 
Arizona: Phoenix, Tucson 
Arkansas: Little Rock 
California: EI Segundo, Fresno, Palo Alto, Sacramento, San Diego, 
San Francisco, Santa. Ana, Santa Barbara, Van Nuys 
Colorado: Englewood 
Connecticut: North Branford 
Florida: Ft. Lauderdale, Orlando, Tampa 
Ceorgia: Norcross 
Idaho: Boise 
Illinois: Peoria, Schaumburg 
Indiana: Indianapolis 
Kentucky: Louisville 
Louisiana: Baton Rouge 
Maryland: Baltimore 
Massachusetts: Springfield, Wellesley, Worcester 
Michigan: Southfield 
Minnesota: Richfield 
Missouri: Kansas City, St. Louis 
Nevada: Las Vegas 
New Hampshire: Nashua 
New Jersey: Cherty Hill, Wayne 
New Mexico: Albuquerque 
New York: 13uttalo, Latham, Melville, Newfield, New York, 
Rochester, S~racuse, White Plains 
North Carolina: Charlotte, Greensboro 
Ohio: Columbus, Dayton, Brooklyn Heights 
Oklahoma: Oklahoma City, Tulsa 
Oregon: Portland 
Pennsylvania: Blue Bell, Carnegie 
Rhode Island: Rumford 
South Carolina: Columbia 
Tennessee: Knoxville, Memphis 
Texas: Austin, Dallas, EI Paso, Ft. Worth: Houston 
Utah: Salt Lake City 
Virginia: McLean, Norfolk, .Richmond, Salem 
Washington: Kirkland 
West Virginia: Charleston 
Wisconsin: West Allis 

Australia: Melbourne, Victoria 
France: Le Plessis Robinson 
Italy: Milan, Padua, Rome 
The Netherlands: Rijswijk 
New Zealand: Auckland, Wellington 
Sweden: Gothenburg, Malmoe, Stockholm 
Switzerland: Lausanne, Zurich 
United Kingdom: Birmingham, Dublin, Glasgow, London, Manchester 
West Germany: Filderstadt, Frankfurt, Hamburg, Munich, Ratingen, 
Rodelheim 

DG-049'16 

MANUFACTURER'S REPRESENTATIVES 
& DISTRIBUTORS 

Argentina: Buenos Aires 
Costa Rica: San Jose 
Ecuador: Quito 
Egypt: Cairo 
Finland: Helsinki 
Creece: Athens 
Hong Kong: Hong Kong 
India: Bombay 
Indonesia: Jakarta 
Iran: Tehran 
Israel: Givatayim 

Japan: Tokyo 
Jordan: Amman 
Korea: Seoul 
Kuwait: Kuwait 
Lebanon: Beirut 
Malaysia: Kuala Lumpur 

Mexico: Mexico City 
Nicaragua: Managua 
Nigeria: Lagos, Ibadan 
Norway: Oslo 
Peru: Lima 
Philippine Islands: Manila 

Puerto Rico: Hato Rey 
Saudi Arabia: Riyadh 
Singapore: Singapore: 
South Africa: Johannesburg. Pretoria 
Spain: Barcelona. Bilbao, Madrid, San Sebastian. Valencia 
Taiwan: Taipei 
Thailand: Bangkok 
Uruguay: Montevideo 
Venezuela: Maracaibo 

ADMINISTRATION, MANUFACTURING 
RESEARCH AND DEVELOPMENT 

Massachusetts: Cambridge, Framingham, Westboro, Southboro 
Maine: Westbrook 
New Hampshire: Portsmouth 
California: Anaheim, Sunnyvale 

North Carolina: Research Triangle Park, Johnston County 

Hong Kong: Kowloon, Tai Po 
Thailand: Bangkok 
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g POUP Installation Membership Form 

Name __________________ Position _________________ Date ______ _ 

Company, Organization or School _____________________________________ _ 

Address ________________ City _____________ State ____ Zip ______ _ 

Telephone: Area Code ______ No. ___________ Ext. ____________________ _ 

o OEM 

o End User 

o System House 

o Government 

Qty. Installed I Qty. On Order 

o AOS o RDOS 

o DOS o RTOS 

o 50S o Other 

Specify __ ----, __ _ 

o Algol o Assembler 

DDG/L o Interactive 

o Cobol o Fortran 

o ECLIPSE Cobol o RPGII 

o Business BASIC o PLll 

o BASIC o Other 

Specify 

o Batch (Central) 

o Batch (Via RJE) 

o On-Line Interactive 

o RSTCP 

o HASP 

o RJE80 

o SAM 

Specify 

o CAM 

04025 

o Other 

0 _____________ _ 

From whom was your machine(s) 
purchased? 

o Data General Corp" 

o Other 
Specify ______ _ 

Are you interested in joining a 
special interest or regional 
Data General Users Group? 

0 ________________ _ 

1- VG-V5S10 t. Data General 
l~ ________________ _===================~ __________ _= ____ ~~ ___ D=a=l_a~G=e=ne=r=a=lc~o=r~po~r_a_ti_on_,_w_e_s_lbo_ro_,_M_a_5_5a_c_h_u_S~_1_5_0_1_58_1_,_<6_1_7_}_3_66_"_8_9_11 __ ___ 
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t. Data General 

Yes No 

o 0 

o 0 

o 0 

o 0 

Please help us improve our future 
publications by answering the questions below. 
Use the space provided for your comments. 

Engineering 
Publications 
COIDDlent ForDl 
Title: __________________ _ 

Document No. ____________ _ 

o You (can,cannot) find things easily. 

o Language (is,is not) appropriate. 

o Technical terms (are,are not) defined 
as needed. 

o Learning to use the equipment 

o As a reference 

o As an introduction to the 
product 

o Visuals (are,are not) well designed. 

o Labels and captions (are,are not) clear. 

o Other: 

o Other: 

o To instruct a class. 

o Other: 

Name: ______________________ ,...Title: __________________ _ 

Company: ___ ,....-____________________ Division: ________________ _ 

Address: _____________________ City: __________________ _ 

State: ______ Zip: __________ Telephone: ____________ Date: ______ _ 

e. DataGeneral 
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