




























































































































































































































































































































































































































































































































































---------------------------------- HD68450, HD68450Y 

HMCS6800 Compatible Device Transfers 
When a channel is programmed to perform HMCS6800 com­

patible transfers, the PCL line for that channel is defined as an 
Enable clock input. The DMAC performs data transfers between 
itself and the peripheral device using the HMCS6800 bus proto­
col, with the ACK output providing the VMA (valid memory 

address) signal. Figure 25 illustrates this protocol. Refer to 
Figure 26 for the read cycle timing and Figure 27 for the write 
cycle timing. In Figure 26, the DMAC latches the data at the 
falling edge of clock 19, so a latch to hold the data is necessary 
as shown in Figure 47. 

DMAC (MASTER) 

Initiate Cycle 

1) Start a normal Read or Write 
Cycle 

2) Monitor Enable until it is low 

3) Assert Acknowledge (ACK) 

I 

T .+ ermlnate Cycle 

1) The master waits until Enable 
goes low. 

2) Assert Device Transfer Complete 
(DTC) (On a Read cycle the 
data is latched as clock goes low 
when DTC is asserted.) 

3) Negate AS, UDS, LOS, ACK 

and DTC • 

Start Next Cycle 

Figure 25 HMCS6800 Cycle Flowchart 
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HIBYTE 

Address Out Data In 

=:JCJ/OllllllmmonoonnnUmom 
(/flOOD' 

\\ 

DTACK --.l11 
ACK 

D'fC 
PCL(E Clock) 

ClK 

HMCS6800 Device 

Transfer tata 
1) Wait until Enable is active 
2) Transfer the Data 

n 

n 
o 

II 

11 12 13 14 1 5 16 1 7 18 19 20 21 22 

I Sync. on E Clock Read One Byte From 6800 Device 

Figure 26 Dual Addressing Mode, HMCS6800 Compatible 
Device, Read Cycle 
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Figure 27 Dual Addressing Mode, HMCS6800 Compatible 
Device, Write Cycle 

(2) Single Addressing Mode 
Implicitly addressed devices are peripheral devices selected 

not by address but by ACK. They do not require addressing of 
data register during data transfer. Transfers between memory 
and these devices are controlled by the request/acknowledge 
protocol. Such peripherals require only one bus cycle to transfer 
data. and the DMAC internal holding register is not used. Be­
cause only the memory is addressed during a data transfer and a 
transfer done in only on bus cycle, this protocol is called 
single-address. 
Device with ACK Transfers 

Under this protocol. the communication between peripheral 
device and the DMAC is performed with a two signal REQ/ACK 
handshake. When a request is generated using the request 
method programmed in the DMAC's internal control registers, 
the DMAC obtains the bus and responds with ACK. The DMAC 
asserts all the bus control signals required for the memory access. 
Refer to Figure 28 for the flowchart of the data transfer from 
memory to the device with ACK. Figure 29 shows the flowchart 
of the data transfer from the device with ACK to memory. 
When a request is generated using the request method pro­
grammed in the control registers, the DMAC obtains the bus and 
responds with acknowledge. The DMAC asserts all HMCS68000 
bus control signals needed for the transfer. When the DMAC 
accepts DTACK from memory, it asserts DTC and informs the 

peripheral device of the transfer termination. Figure 30 and 31 
show the transfer timings of the device with ACK: the port size 
for the former figure is 8-bit and the latter is l6-bit respectively. 

When the transfer is from memory to a device, data is valid 
when DTACK is asserted and remains valid until the data 
strobes are negated. The assertion of DTC from the DMAC may 
be used to latch the data. 

When the transfer is from device to memory, data must be 
valid on the HMCS68000 bus before the DMAC asserts the data 
strobes. The data strobes are asserted one clock period after 
ACK is asserted. When the DMAC obtains the bus and starts a 
DMA cycle, the tri-state of the OWN line is cancelled a half 
clock earlier than other control lines. If the DMA Cycle ter­
minates and the DMAC relinquishes the bus, all the control 
signals get tri-stated a half clock before OWN. The DDIR and 
DBEN lines are not asserted in the single addressing mode. Four 
clocks cycle is the smallest bus cycle for the transfer from 
memory to device. Five clocks cycle is the smallest bus cycle for 
the transfer from device to memory. If the device port size is 8-
bit, either LDS or UDS is asserted. In the single adressing mod". 
As-A23 are outputted for only one and a half clock frol11 the 
beginning of the DMA bus cycle. Therefore, As through A23 
needs to be latched externally just like in the dual addressing 
mode. 
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DMAC 

Address Memory 
1) Set RIW to Read 
2) Place Address on At - An 
3) Place Function Codes on FC. - FC, 
4) Assert Address Strobe (~) 
5) Assert Upper Data Strobe (UDS) 

and Lower Data Strobe (LOS) 
6) Assert Acknowledge (ACK) 

Memory 

~'------------------------------~ 
P resent'Data 

, 
Terminate Transfer 

1) Assert Device Transfer Complete 
(DTC) 

2) Negate UDS and LDS 
3) Negate AS, ACK and DTC 

I 

Start Next ~YCle 

1) Decode Address 
2) Place Data on D. - DIS 
3) Assert Data Transfer Acknowledge 

(DTACK) 

T . Ic erm Inate yele 
1) Negate DTACK 

Figure 28 Word from Memory to Device with ACK 

DMAC 

Address Memory 
1) Place Address on At - An 
2) Place Function Codes on FC. - FC, 
3) Assert Address Strobe (AS) 
4) Set RtW to Writ# 
5) Assert Acknowledge (ACK) 

I 

f 
Enable Data 

1) Assert Upper Data Strobe (UDS) 
and Lower Data Strobe (LDS) 

I 

• • Terminate Transfer 

1) Assert Device Transfer Complete (DTC) 
2) Negate UDS and LDS 
3) Negate AS, ACK and DTC 

I 

f 
Start Next Cycle 

Memory 

Accept tata 
1) Decode Address 
2) Load Data 
3) Assert Data Transfer Acknowledge 

IDTACK) 

. , 
Terminate Cyele 

1) Negate DT ACK 

I 

Figure 29 Word from Device with ACK to Memory 
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ACK Device 

A .f D cqutre ata 
1) .Load Data 

ACK Device 

J 
Present Data 

1) Place Data on D. - DIS 

I 
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Device with ACK and READY Transfers 
Under this protocol, the communication between peripheral 

device and the DMAC is performed using 'a three signal 
REO/ ACK/READY handshake. The READY input to the 
DMAC is provided by the PCL line. The READY line is active 
low. When a request is generated using the request method 
programmed in the control registers, the DMAC obtains the bus 
and asserts ACK to notify the device that the transfer is to take 
place. The DMAC waits for READY (pCL input), which is a 
response from the device, in addition to DT ACK which is a 
response from memory. 

When the DMAC accepts both signals, it terminates the trans­
fer. Refer to Figures 33 and 34 for the flowcharts of the data 
transfer between memory and the device with ACK and 
READY. Refer to Figure 35 for the transfer timing of the 8-bit 
device. When the data transfer is from memory to a device, data 
is valid from the assertion of DT ACK to the negation of LDS 
and UDS. DTC is asserted a half clock before LDS and UDS are 
negated, so this line may be used for latching the data by the 
peripheral device. In this case, READY (pCL input) indicates 
that the device has received the data. Both DT ACK and READY 
(pCL input) signals are needed for terminating the DMA cycle. 

When the data transfer is from the device to memory, data 
must be valid on the bus before the DMAC asserts LDS and 
UDS. Therefore, READY (pCL input) is used as the signal to 
indicate that the peripheral device has outputted the data on the 
bus. When the DMAC detects PCL (READY input), then it 

DMAC 

Address Memory 
1) Set R/W to Read 
2) Place Address on A, - A" 
3) Place Function Codes on FC. - FC, 
4) Assert Address Strobe lAS) 
5) Assert Upper Data Strobe IUDS) 

and Lower Data Strobe I LOS) 
6) Assert Acknowledge lACK) 

I 

asserts LDS and UDS. After asserting LDS and UDS, the DMAC 
terminates the cycle when DT ACK signal from the memory is 
detected. 

When Array Chain or Link Array Chain is set in Device with 
ACK and READY Transfer mode, READY input is also neces­
sary during DMA bus cycles for reading the chain information 
from memory. The circuit as shown in Figure 32 may be used 
in order to generate READY input when reading the chain 
information from memory. 

HD68450 

Figure 32 READY Circuit When Array or Link Array 
Chain is set for Device with ACK and READY 

Memory ACK and READY Device 

Present bata 
1) Decode Address 

, 
Terminate Transfer 

1) Assert Device Transfer Complete 
(DTC) 

2) Negate UDS and LOS 
3) Negate AS, ACK and DTC 

2) Place Data on D. - DIS 
3) Assert Data Transfer 

Acknowledge (DTACK) 
I 

LI------------------------~t 
Term inate Cycle 

1) Negate DT ACK 
I 

f 
Start Next Cycle 

Figure 33 Word from Memory to Device with ACK and READY 
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Acquire tata 
1) Load Data 
2) Assert'REA5V 
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DMAC Memory ACK and READY Device 

Address Memory 

1) Place Address on AI - A" 
2) Place Function Codes on FC. - FC, 
3) Assert Address Strobe (AS) 
4) Set R/iii to Write 
5) Assert Acknowledge (ACK) LI ________________________________________________________________ -, 

Pres}"t Data 

1) Place Data on D. - DIS 
2) Assert READY 

I , 
Enable Data 

1) Assert Upper Data Strobe (UDS) 
and Lower Data Strobe (LOS) 

I 

t 
Terminate Transfer 

Accept Data 

1) Decode Address 
2) Load Data 
3) Assert Data Transfer 

Acknowledge (DTACK) 

I 

1) Assert Device Transfer Complete 
(DTC) 

2) Negate UDS and LOS 
3) Negate AS, ACK and DTC 

I 

CLK 

FCc-FC, 

A,-A, 

As/Do - A23/D,s 
XDc-XD,5 

(External System Data Bus) 
UAS 

AS 

UDS 

LOS 

RW 

OWN 

DDIR 

DBEN 

HIBYTE 

OTACK 
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m'C 

ACKo 
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CLK 
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1) Negate DTACK 
I 

Figure 34 Word from Device with ACK and READY to Memory 
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Operands and Addressing 
Three factors enter into how the actual data is handled: 

port size, operand size and address sequencing. 

Port Size 
The OCR is used to program the device port size. 

DPS Device Port Size 
o 8 bit port 
I 16 bit port 

The port size is the number of bits of data which the device 
can transfer in a single bus cycle. During a DMAC bus cycle, 
a 16-bit port transfers 16 bits of data on Do - D. 5 , while an 
8-bit port transfers 8 bits of data, either on Do - D7 or on D8 
- D. 5. The memory is always assumed to have a port size of 16. 

Operand Size 
OCR is used to program the operand size. 

SIZE Operand Size 
00 Byte 
01 Word 
10 Long word 
II (undefined, reserved) 

The operand size is the number of bits of data to be trans­
ferred to honor a single request. Multiple bus cycles may be 
required to transfer the operand through the device port. A 
byte operand consists of 8 bits of data, a word operand consists 
of 16 bits of data, a long word operand consists of 32 bits of 
data. The transfer counter counts the number of operands 
transferred. 

Table 2 indicates the combinations supported by the DMAC 
about the peripheral devices with different port size and 
operand sizes in the single and dual addressing mode. In the 
single addressing mode, port size and operand size must be the 
same. In the dual addressing mode, byte operand cannot be used 
when the port size is sixteen and the REQG bit is 10 or II. 

Table 2 Operation Combinations 

Addressing Device Type Port 

Dual 68000,6800 8 
Dual 68000,6800 16 
Dual 68000,6800 16 

Single with ACKor 8 
ACK& READ? 16 

o ; enable X ; disable 

(3) Address Sequencing 
The sequence of addresses generated depends upon the port 

size, operand size, whether the addresses are to count up, down 
or not change and whether the transfer is executed in the single 
addressing mode or the dual addressing mode. The memory 
address count method and the peripheral device address count 
method is programmed using the Memory address count (MAC) 
bit and the Device address count (DAC) bit in the Sequence 
Control Register (SCR). 

(i) Single addressing mode 
In the single addressing mode, memory address sequenc-

Byte 

0 
0 
X 

0 
X 

Operand . REQG bits 
Word Long Word of OCR 

0 0 00,01,10,11 
0 0 00,01 
0 0 10, 11 

X X 00,01,10,11 
0 X 00, 01, 10, 11 

ing is shown in Table 3. If the operand size is byte, the 
memory address increment is one (I). If the operand 
size is word, the memory address increment is two (2). If 
the memory address register does not count. the 
memory address is unchanged after the transfer. 
If the memory address counts up. the increment is 
added to the memory address; if the memory address 
counts down, the increment is subtracted from the 
memory address. The memory address is changed after 
the operand is transferred. 

Table 3 Single Address Sequencing 

Port Size Operand Size 
Memory Address Increment 

+ (increment) = (unchanged) - (decrement) 

B Byte +1 ° -1 

16 Word +2 ° -2 
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(ii) Dual addressing mode 
In the dual addressing mode, the operand size need not 
match the port size. Thus the transfer of an operand 
may require several DMA bus cycles. Each DMA bus 
cycle, between memory and DMAC and between DMAC 
and the device, is called the operand part and transfers a 
portion or all of the operand. The addresses of the 
operand parts are in a linear increasing sequence. The 
step between the addresses of the operand is two. The 
size of the operand parts is the minimum of the port size 
and the operand size. The number of the operand part 
is the operand size divided by the port size. In the dual 
addressing mode, memory is regarded as a device whose 
port size is l6-bi ts. 
If the port size is 16 bits, the operand size is byte. and the 

request generation method is auto request or auto request at 
a limited rate, the DMAC packs consecutive transfers. This 
means that word transfers are made from the associated address 
with an address increment of two (2). If the initial source ad­
dress location contains a single byte, the first transfer is a byte 
transfer to the internal DMAC holding register, and subsequent 
transfers from the source are word transfers. If the initial 
destination location contains a single byte, the first transfer is 
a byte transfer from the internal DMAC holding register, and 
any remaining byte remains in the holding register. Likewise, 
if either the final source or destination location contains a single 
byte, only a byte transfer is done. Packing is not performed 
if the address does not count; each byte is transferred by a 
separate access to the same location. The dual address sequenc­
ing is shown in Table 4. 

Table 4 Dual Address Sequencing 

Port Size Operand Size Part Size Operand Part Address Increment 
Address + - -

8 Byte Byte A +2 0 -2 

8 Word Byte A, A+2 +4 0 -4 

8 Long Byte A, A+2, A+4, A+6 +8 0 -8 

16 Byte Pack A 

16 Word Word A 

16 Long Word A,A+2 

P = 1 if packing is not done 
= 2 if packing is done 

Pack = byte if packing is not done 
word if packing is done 

An Example of a Dual Address Transfer 
This section contains an example of a dual address transfer 

using Table 4 of Dual-Address Sequencing. The table is repro­
duced here as Table 5. The transfer 'mode of this example is the 
following: 

1. Device Port size = 8 bits 
2. Operand size = Long Word (32 bits) 
3. Memory to Device Transfer 
4. Source (Memory) Counts up, Destination (Device) Counts 

Down 
5. Memory Transfer Counter = 2 

+P 0 -P 

+2 0 -2 

+4 0 -4 

In this mode, a data transfer from the source (memory) is 
done according to the 6th row of Table 5, since the port size 
of the memory is always 16 bits. A data t~ansfer to the destina­
tion (device) is done according to the 3rd row of Table 5. 
Table 6 shows the data transfer sequence. 

The memory map of this example is shown in Table 7. The 
operand consists of BYTE A through BYTE 0 in memory 
of Table 7. Prior to the transfer, MAR and DAR are set to 
00000012 and 00000 i 08 respectively. The operand is trans­
ferred to the 8 bit port device according to the order of transfer 
number in Table 6. 

Table 5 Dual-Address Sequencing (Table 4) 

Operand Address Increment 
Row No. Port Size Operand Size Part Size Operand Part Addresses 

+ = -
1 8 BYTE BYTE A +2 0 -2 

2 8 WORD BYTE A,A+2 +4 0 -4 

@ 8 LONG BYTE A, A+2, A+4, A+6 +8 0 -8 
*4 *3 *5 *7 *8 * 10 

4 16 BYTE PACK (BYTE 
or WORD)"" 

A +P 0 -P 

5 16 WORD WORD A +2 0 -2 

® 16 LONG WORD A,A+2 +4 0 -4 
*2 *1 *6 *9 

" Numbers in Table 5 correspond to ones in Table 6 and 7. 
"" Refer to Address Sequencing on Operand Part Size and PACK. 
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Table 6 An Example of a Data Transfer for One Operand 

SRC: Source (Memory), DST Destination (Device), HR: Holding Register (DMAC Internal Reg.) 

Transfer Address Data Size DMAC Registers after Transfer 
Comment 

No. Data Transfer Output on Sus MAR DAR 

0 00000012 000001 OS Initial Register Setting - - -

1 SRC -+ HR 00000012 WORD 00000014 000001 OS Higher order 16 bits of operand is 
*1 *2 fetched. 

2 HR -+ DST 000001 OS BYTE 00000014 0000010A 
*3 *4 Higher order 16 bits of operand is 

3 
0000010A BYTE 00000014 0000010C transferred. 

HR -+ DST 
*5 *4 *10 

4 SRC -+ HR 00000014 WORD 00000016 0000010C Lower order 16 bits of operand is 
*6 *2 *9 fetched 

5 HR -+ DST 0000010C BYTE 00000016 0000010E 
*7 *4 Lower order 16 bits of operand is 

6 
0000010E BYTE 00000016 00000110 transferred. 

HR -+ DST *S *4 *10 

6' 00000016 000001101 MAR, DAR are pointing the next - - - operand addresses when the 
transfer is complete. 

Mode: Port size ~ 8, Operand size ~ Long Word, Memory to Device, Source (Memory) Counts Up, Destination (Device) Counts Down 

Table 7 Memory Map for the Example of the Data Transfer 

ADDRESS 

00000010 

00000012 

00000014 

00000016 

I 
I 

BYTE A I BYTE B 
*1 *1 

BYTE C I BYTE 0 
*6 *6 

I 
I 

Source (Memory) 

• Initiation and Control of Channel Operation 
(1) Operation Initiation 

ADDRESS 

00000011 

00000013 

00000015 

00000017 

To initiate the operation of a channel the STR bit of the 
CCR is set to start the operation. Setting the STR bit causes 
the immediate activation of the channel, the channel will be 
ready to accept requests immediately. The channel initiates 
the operation by resetting the STR bit and setting the channel 
active bit in the CSR. Any pending requests are cleared, and the 
channel is then ready to receive requests for the new operation. 
If the channel is configured for an illegal operation, the config­
uration error is signaled, and no channel operation is run. The 
illegal operations include the selection of any of the options 
marked "(undefined, reserved)". If the MTC is set to zero in any 
operation or STC is set to zero in the array chaining mode, then 
the count error is signaled and the channel is not activated. The 
channel cannot be started if any of the ACT, COC, STC, NOT 
or ERR bits is set in the CSR. In this case, the channel signals 
the operation timing error. 
(2) Operation Continuation (Continue Mode) 

ADDRESS 

00000106 

000001 OS 

0000010A 

0000010C 

0000010E 

00000110 

I 
I 

BYTE A I *3 
BYTE B T *5 
BYTE C I *7 
BYTE 0 I *S 

I 

Destination (Device) 

00000107 

00000109 

0000010B 

00000100 

000001 OF 

00000111 

The continue bit (CNT) allows multiple blocks to be trans· 
ferred in unchained operations. The CNT bit is set in order 
to continue the current channel operation. If an attempt is 
made to continue a chained operation, a configuration error 
is signaled. The base address register and base transfer counter 
should have been previously initialized. 

The continue bit may be set as the channel is started or while 
the channel is still active. The operation timing error bit is 
signaled if a continuation is otherwise attempted. 

When the memory transfer counter is exhausted and the con­
tinue bit of the CCR is set, the DMAC performs a continuation 
of the channel operation. The base address, base function code, 
and base transfer count registers are copied into the memory 
address, memory function code, and memory transfer count 
registers. The block transfer complete (STC) bit of the CSR 
is set, the continue bit is reset, and the channel begins a new 
block transfer. If the memory transfer counter is loaded with 
a terminal count, the count error is signaled. 
(3) Operation Halting (Halt) 
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The CCR has a halt bit which allows suspension of the opera­
tion of the channel. If this bit is set, a request may still be 
generated and recognized, but the DMAC does not attempt to 
acquire the bus or to make transfers for the halted channel. 
When this bit is reset, the channel resume.; operation and serv­
ices any request that may have been received while the channel 
was halted. However, in the burst request mode, the transfer 
request should be kept asserted until the initiation of the first 
transfer after clearing the halt bit. 
(4) Operation Abort by Software (Software Abort) 

Setting the software abort bit (SAB) in the CCR allows the 
current operation of the channel to be aborted. In this case, the 
ERR bit and the COC bit in the CSR are set and the ACT bit is 
reset. TIle error code for the software abort is set in the CER. 
The SAB bit is designed to be reset if the ERR bit is reset. When 
the CCR is read, the SAB always reads as zero(O). 
(5) Interrupt Enable 

The CCR has an interrupt enable bit (INT) which allows the 
channel to request interrupts. If INT is set, the channel can 
request interrupts. If it is clear, the channel will not request 
interrupts. 

• Channel Operation Termination 
As part of the transfer of an operand, the DMAC decrements 

the memory transfer counter (MTC). If the chaining mode is 
not used and the CNT bit is not set or the last block is trans­
ferred in the chaining mode, the operation of the channel is 
complete when the last operand transfer is completed and the 
MTC is zero. The DMAC notifies the peripheral device of the 
channel completion via the DONE output. 

However, in the continue mode, DONE is outputted at the 
termination of every data block transfer. When the channel 
operation has been completed, the ACT bit of the CSR is 
cleared, and the COC bit of the CSR is set. 

The occurrence of errors, such as the bus error, during 
the DMA bus cycle also terminates the channel operation. In 
this case, the ACT bit in the CSR is cleared, the ERR and the 
COC bits are sct, and at the same time the code corresponding 
to the error that occurred is set in the CER. 
(1) Channel Status Register (CSR) 

The channel status register contains the status of the channel. 
The register, except for ACT and PCS bits, is cleared by writing 
a one (I) into each bit of the register to be cleared. Those bits 
positions which contain a zero (0) in the write data remain un­
affected. ACT and PCS bits are unaffecte· by the write opera­
tion. 
COC 

The channel operation complete (COC) bit is set if the 
channel operation has completed. The COC bit must be cleared 
in order to start another channel operation. The COC bit is 
cleared only by writing a one to this bit or resetting the DMAC. 
PCS 

The peripheral status (PCS) bit reflects the level of the PCL 
line regardless of its programmed function. If PCL is at "High" 
level, the PCB bit reads as one. If PCL is at "Low" level, the 
PCS bit reads as zero. The PCS bit is unaffected by writing to 
the CSR. 
PCT 

The peripheral control transition (PCT) bit is set, if a falling 
edge transition has occurred on the PCL line. (The PCL line 
must remain at "low" level for at least two clock cycles.) The 
PCT bit is cleared by writing a one to this bit or resetting the 
DMAC. 
BTC 

Block trallslel cOlllplete (WIT) hit is set wh~n the continue 
«'NT) hit 01 ('('I{ is set alld the memory transfer counter 
(MTC) is exhausted. The UTC hit must he cleared before the 
another continuatioll is attempted (namely, setting the CNT bit 
again), otherwise an operation timing error occurs. The BTC bit 
is cleared by writing a one to this bit or resetting the DMAC. 
NOT 

Normal device termination (NDT) bit is set when the 
peripheral device terminates the channel operation by asserting 
the DONE line while the peripheral device was being acknowl­
edged. The NDT bit is cleared by writing a one to this bit or re­
setting the DMAC. 
ERR 

Error (ERR) bit is set if any errors have been signaled. When 
the ERR bit is set, the code corresponding to the kind of the 
error that occurred is set in the CER. The ERR bit is cleared by 
writing a one to this bit or resetting the DMAC. 
ACT 

The active (ACT) bit is asserted after the STR bit has been 
set and the channel operation has started. This bit is remains set 
until the channel operation is terminated. The ACT bit is un­
affected by write operations. This bit is cleared by the termi­
nation of the channel or resetting the DMAC. 
(2) Interrupts 

The DMAC can signal the termination of the channel opera­
tion by generating an interrupt request. The INT bit of the CCR 
determines if an interrupt can be generated. The interrupt 
request is generated by the following condition. 

:I) INT = I 
and 

® COC = I or BTC = I or ERR = I or NDT = I or PCT = I 
(the PCL line is an interrupt input) 

This may be represented as 
IRQ - INT- (COC + BTC + ERR + NDT + PCT*) 

(*PCL line is programmed as an in terrupt inpu t.) 
When the IRQ line is asserted, changing the INT bit from one 
to zero to one will cause the IRQ output to change from "low" 
to "high" to "low" again. The IRQ should be negated by 
clearing the COC, the BTC, the ERR, the NDT and the PCT 
bits. . 

If the DMAC receives lACK from the MPU during asserting 
the IRQ, the DMAC provides an interrupt vector. If multiple 
channels have interrupt requests, the determination of which 
channel presents its interrupt vector is made using the same 
priority scheme defined for the channel operations. 

The bus cycle in which the DMAC provides the interrupt 
vector when receiving an lACK from the MPU is called the 
interrupt acknowledge cycle. The interrupt vector returned to 
the MPU comes from either the normal or the error interrupt 
vector register. The normal interrupt register is used unless the 
ERR bit of CSR is set, in which case the error interrupt vector 
register is used. The content of the interrupt vector register is 
placed on Do- D7, and DTACK is asserted to indicate that the 
vector is on the data bus. If a reset occurs, all interrupt vector 
registers are set to $OF (binary 00001111), the value of the 
uninitialized interrupt vector. The timing of the interrupt 
acknowledge cycle is shown in Figure 36. The HD68000 MPU 
outputs the interrupt level into A I -A3 and A4 -A7 is held "high" 
during the interrupt acknowledge cycle, but .the HD68450 
DMAC ignores these signals. 
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Figure 36 MPU lACK Cycle to DMAC 

(3) MUltiple Data Block Transfer Operation 
When the memory transfer counter (MTC) is exhausted, the 

channel operation still continues if the channel is set to the 
array chaining mode or the linked array chaining mode and the 
chain is not exhausted. The channel operation also containes 
if the continue bit (CNT) of the CCR is set. The DMAC provides 
the initialization of the memory address register and the 
memory transfer counter in these cases so that the DMAC can 
transfer the multiple blocks. 
Continued Operation 

The continued operation is described in the Initiation and 
the Control of the Channel Operation section. 
Array Chaining 

This type of chaining uses an array in memory consisting of 
memory addresses and transfer counts. Each entry in the array 
is six bytes long and, consists of four bytes of address followed 
by two bytes of transfer count. The beginning address of this 
array is in the base address register, ar.d the number of entries in 
the array is in the base transfer counter. Before starting any 
block transfers, the DMAC fetches the entry currently pointed 

to by the base address register. The address in formation is 
placed in the memory address register, and the count informa­
tion is placed in the memory transfer counter. As each chaining 
entry is fetched, the base transfer counter is decremented by 
one. After the chaining entry is fetched, the base address 
register is incremented to point the next entry. When the 
base transfer counter reaches a terminal count of zero, the chain 
is exhausted, and the entry just fetched determines the last 
block of the channel operation. 

An example of tire array chaining mode operation and the 
memory format fdl -'supporting for array chaining is shown 
in Figure 37. The array must start at an even address, or the 
entry fetch results is an address error. If a terminal count is 
loaded into the memory transfer counter or the base transfer 
counter, the count error is signaled. Since the base registers may 
be read by the MPU, appropriate error recovery information is 
available should the DMAC encounter an error anywhere in the 
chain. Contents of the BFC is outputted as the function code 
when the DMAC is accessing the memory using the base address 
register. The value of the function code registers are unchanged 
in the array chaining operation. 
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Figure 37 Transfer Example of the Array Chaining Mode 

Linked Array Chaining 
This type of chaining uses a list in memory consisting of 

memory address, transfer counts, and link addresses. Each entry 
in the chain list is ten bytes long, and consists of four bytes of 
memory address, two bytes of transfer count and four bytes of 
link address. The address of the first entry in the list is in the 
base address register, and the base transfer counter is unused. 
Before starting any block transfers, the DMAC fetches the 
entry currently pointed to by the base address register. The 
address information is placed in the memory address register, 
the count information is placed in the memory transfer counter, 

and the link address replaces the current contents of the base 
address register. The channel then begins a new block transfer. 
As each chaining entry is fetched, the update base address 
register is examined for the terminal link which has all 32 bits 
equal to zero. When the new base address is the terminal ad­
dress, the chain is exhausted, and the entry just fetched deter­
mines the last block of the channel operation. 

An example of the linked array chaining mode operation and 
the memory format for supporting it is shown is Figure 38. 

In Figure 38, the DMAC transfers data blocks in the order of 
Block A, Block B, and Block C. In the linked array chaining 
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mode, the BTC is not used. When the DMAC refers.to the linked 
array table, the value of the BFC is outputted as the function 
code. The values of the function code registers are unchanged 
by the linked array chaining operation. 

This type of chaining allows entries to \:)e easily removed or 
inserted without having to reorganize data within the chain. 
Since the end of the chain is indicated by a terminal link, the 
number of entries in the array need not be specified to the 
DMAC. 

The linked array table must start at an even address in the 
linked array chaining mode. Starting the table at an odd address 
results in an address error. If "0" is initially loaded to the 
MTC, the count error is signaled. Because the MPU can read 
al\ of the DMAC registers, al\ necessary error recovery informa· 
tion is available to the operating system. 

The comparision of both chaining modes is shown in Table 8. 

Table 8 Chaining Mode Address/Count Information 

Chaining Mode Base Address Base Transfer Completed 
Register Counter When 

address of the number of data Base Transfer Array Chaining 
array table 

blocks being 
Count = 0 transferred 

Linked Array address of the 
Linked 

Chaining linked array (unused) 
Address = 0 table 

(4) Bus Exception Conditions 
The DMAC has three lines for inputting bus exception condi· 

tions called BECo, BEC I, and BEC 2 . The priority encoder can 
be used to generate these signals externally. These lines are 
encoded as shown in Table 9. 

Table 9 

BEC 2 BEC 1 BECo Exception Condition 

1 1 1 No exception condition 

1 1 0 Halt 

1 0 1 Bus error 

1 0 0 Retry 

0 1 1 Relinquish bus and retry 

0 1 0 (undefined, reserved) 

0 0 1 (undefined, reserved) 

0 0 0 Reset 

In order to guarantee, reliable decoding, the DMAC verifies that 
the incoming code has been statable for two DMAC clock cycles 
before acting on it. The DMAC picks up BECo·BEC 2 at the 
rising edge of the clock. If BECo·BEC 2 is asserted to the un­
defined code, the operation of the DMAC does not proceed. 
For example, when the DMAC is waiting for DTACK, inputting 
DTACK does not result in the termination of the cycle if BECo-
BEC 2 is asserted to the undefined code. In addition, when the 
transfer request is received, BR is not asserted if the BECo-
BEC 2 is not set to no exception condition. 

If exception condition, except for HALT, is inputted during 
the DMA bus cycle prior to, or in coincidence with DT ACK, 
the DMAC terminates the current channel operation immediate­
ly. Here coincident means meeting the same set up require­
ments for the same sampling edge of·the clock. If a bus excep­
tion condition exists, the DMAC does not generate any bus 
cycles until it is removed. However, the DMAC still recognizes 
requests. 

Halt 
The tlmmg diagram of halt is shown in: Figure 39. This 

diagram shows halt being generated during a read cycle from the 
68000 compatible device in the dual addressing mode. If the 
halt exception is asserted during a DMA bus cycle, the DMAC 
does not terminate the bus cycle immediately. The DMAC 
waits for the assertion of DT ACK before terminating the 
bus cycle so that the bus cycle is completed normally. In 
the halted state, the DMAC puts all the control signals to high 
impedance and relinquishes the bus to the MPU. The DMAC 
does not output the BR until halt exception is negated. When 
halt exception is negated, the DMAC acquires the bus again and 
proceeds the DMA operation. In order to insure a halt excep­
tion operation, the BEC lines must be set to halt at least until 
the assertion of DTC. 

If the DMAC has the bus, but is not executing any bus 
cycle, the DMAC relinquishes the bus as soon as halt exception 
is asserted. 
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Figure 39 Halt Operation 

Bus Error 
The bus error exception is generated by external circuitry 

to indicate the current transfer cannot be successfully com­
pleted and is to be aborted. The recognition of this exception 
during a DMAC bus cycle signals the internal bus error con­
dition for the channel for which the current bus cycle is being 
run. As soon as the DMAC recognizes the bus error exception, 
the DMAC immediately terminates the bus cycle and proceeds 
to the error recovery cycle. In this cycle, the DMAC adjusts the 

values of the MAR, the DAR, the MTC and the BTC to the 
values when the bus error exception occurred. 25 clocks are 
required for the error recovery cycle in the single addressing 
mode and in the read cycle of the dual addressing mode. 29 
clocks are required in the write cycle of the dual addressing 
mode. If the DMAC does not have any transfer request in the 
other channels after the error recovery cycle, the DMAC relin­
quishes the bus. 

The diagram of the bus error timing is shown in Figure 40. 
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Figure 40 Bus Error Operation 

The retry exception causes the DMAC to terminate the 
present operation and retry that operation when retry is re-

moved, and thus will not honor any requests until it is removed. 
However, the DMAC still recognizes requests. The retry timing 
is shown in Figure 41. 
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the previous operation. 
The relinquish and retry exception causes the DMAC to 

relinquish the bus and three-state all bus master controls and 
when the exception is removed, rearbitrate for the bus to retry 

The diagram of the relinquish and retry timing is shown in 
Figure 42. 
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Reset 
The reset provides a means of resetting and initializing the 

DMAC. If the DMAC is bus master when the reset is asserted, 
the DMAC relinquishes the bus. Reset clears GCR, OCR, OCR, 
SCR, CCR, CSR, CPR, and CER for all channels. The NIV and 
the EIV are all set to (OF),6, which is the uninitialized interrupt 
vector number for the HD68000 MPU. MTC, MAR, DAR, BTC, 
BAR MFC DFC and BFC are not affected. In order to insure a 
reset: BEC~ - BEC 2 must be kept at "Low" level for at least 
ten clocks. 
(5) Error Conditions 

When an error is signaled on a channel, all activity on that 
channel is stopped. The ACT bit of the CSR is cleared, and the 
COC bit is set. TIle ERR bit of the CSR is set, and the error 
code is indicated in the CER. All pending operations are cleared, 
so that both the STR and CNT bits of CCR are cleared. 

Enumerated below are the error signals and their sources. 
(a) Configuration Error - This error occurs if the STR bit is 

set in the following cases. 
(i) the CNT bit is set at the same time STR bit in the 

chaining mode. 

(iii) DTYP specifies a dual addressing mode, DPS is 16 
bits, SIZE is 8 bits and REQG is" I 0" or "II". 

(iv) an undefined configuration is set in the registers. 
The undefined configurations are: XRM = 0 I, MAC 
= II, DAC = I I, CHAIN = 0 I, and SIZE = II. 

(b) Operation Timing Error - An operation timing error 
occurs in the following cases: 
(i) when the CNT bit is set after the ACT bit has been 

set by the DMAC in the chaining mode, or when 
the STR and the ACT bits are not set. 

(ii) the STR bit is set when ACT, COC, BTC, NOT or 
ERR is set. 

(iii) an attempt to write to the OCR, OCR, SCR, MAR, 
DAR, MTC, MFC, or DFC is made when the STR 
bit or the ACT bit is set. 

(iv) an attempt to set the CNT bit is made when the 
BTC and the ACT bits are set. 

(c) Address Error - An address error occurs in the following 
cases: 
(i) an odd address is set for word or long word 

operands. 
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(ii) DTYP specifies a single addressing mode, and the 
device port size is not the same as the operand size. (d) 
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tion is signaled during a DMA bus cycle. 
(e) Count Error - A count error occurs in· the following 

cases: 
(i) The STR bit is set when zero is set in the MTC 

and the MTC and the chaining mode is not used. 
(ii) the STR bit is set when zero is set in BTC (or the 

array chaining mode. 
(iii) zero is loaded from memory to the BTC or the MTC 

in the chaining modes or the continue mode. 
(f) External Abort - External abort occurs if an abort is 

asserted by the external circuitry when the PCL line is 
configured as an abort input and the STR or the ACT 
bit is set. 

(g) Software abort - Software abort occurs if the SAB bit 
is set when the STR or the ACT bit is set. 

Error Recovery Procedures 
If an error occurs during a DMA transfer, appropriate infor­

mation is available to the operating system (OS) to allow a 
software failure recovery operation. The operating system must 
be able to determine how much data was transferred, where the 
data was transferred to, an what type of error occurred. 

The information available to the operating system consists of 
the present value of the Memory Address, Device Address and 
Base Address Registers, the Memory Transfer and Base Transfer 
Counters, the channel status register, the channel error register, 

l ANY STATE ~ 
RESETTING 

,---IALL CHANNELS 

NON 
HL T. BEA. RTY. RRT 

and the channel control register. After the successful comple­
tion of any transfer, the memory and device address registers 
points to the location of the next operand to be transferred and 
the memory transfer counter contains the number of operands 
yet to be transferred. If an error occurs during a transfer, that 
transfer has not completed and the registers contain the values 
they had before the transfer was attempted. If the channel 
operation uses chaining, the Base Address Register points to the 
next chain entry to be serviced, unless the termination occurred 
while attempting to fetch an entry in the chain. In that case, 
the Base Address Register points to the entry being fetched. 
However, in the case of external abort, there are cases in which 
the previous values are not recovered. 

Bus Exception Operating Flow 

The bus exception operating flow in the case of multiple 
exception conditions occurring continuously in sequence is 
shown in Figure 43. Note that the DMAC can receive and exe­
cute the next exception condition. For example, if the retry 
exception occurs, and next the relinquish and retry exception 
occurs while the DMAC is waiting for the retry condition to be 
cleared, the DMAC relinquishes the bus and waits for the 
exception condition to be cleared. If a bus error occurs during 
this period, the DMAC executes the bus error exception 
operation. 

The flow diagram of the normal operation without exception 
operation or errors is shown in Figure 44. 
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Figure 43 Bus Exception Flow Diagram 
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AST : reset 
NON : no exception 
HLT : halt 
BEA : bus error 
ATY : retry 
AAT : relinquish and retry 
AEO : external request 
AEON : no external request 
STAAT: bus cycle start 
DTACK: DTACK signal asserted 
DTC : DTC signal asserted 
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Figure 44 Flow of Normal Operation Without Exception 
or Error Condition 

• Channel Priorities 
Each channel has a priority level, which is determined by the 

contents of the Channel Priority Register (CPR). The priority 
of a channel is a number from 0 to 3, with 0 being the highest 
priority level. When multiple requests are pending at the DMAC, 
the channel with the highest priority receives first service. The 
priority of a channel is independent of the device protocol or 
the request mechanism for that channel. If there are several 
requesting channels at the highest priority level, a round-robin 
resolution is used, that is, as long as these channels continue to 
have requests, the DMAC does operand transfers in rotation. 

Resetting the DMAC puts the priority level of all channels 
to "0", the highest priority level. 
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• APPLICATIONS INFORMATION 

Examples of how to interface HD68450 to a HD68000 based 
system are shown in Figure 45 and Figure 46. 

Figure 45 shows an example of how to demultiplex the 
address/data bus. OWN and VAS are used to control 74LS373 
for latching the address. DBEN and DDIR are used to control 
the bi-directional buffer 74LS245. 

Figure 46 shows an example of inter-device connection in 
the HMCS68000 system. 
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Figure 45 An Example of the Demultiplexed Address Data Bus 
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• ATTENTION ON USAGE 

(I) How to interface various 6800 type peripheral devices to 
the DMAC based system. 

When the DMAC is reading data from the 6800 device, the 

r-"'" 
,....-

DMAC latches the data when DTC is asserted and not at the 
falling edge of E clock. The 74lS373 need to be provided ex­
ternally as shown in Figure 4 7 ~o that the data from the 6800 
device can be held on the bus for a large period of time until 
the DMAC can latch the correct data. 
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Figure 47 An Example of Connection with 6800 type Peripheral Devices 
(channel 2 and 3 are used) 

(2) When"external abort"is inputted during the DONE input cycle 
When the transfer direction is from the peripheral device to 

memory and PCl signal is set to the external abort input mode 
in the dual addressing mode, the external abort will be ignored 
during the subsequent write cycle from the DMAC's internal 
holding register to memory if DONE is inputted during the read 
cycle from the peripheral device to the DMAC's internal holding 
register. 

In this case, the channel status register (CSR) and the 
channel error register (CER) show the normal termination 
caused by DONE Input. The user is able to examine the PCT 
bit and the ERR bit in order to detect the external abort 
inputted at the timing described above. If PCT = I, ERR = 0, 
and NOT = I. then an external abort has occurred. 
(3) Multiple Errors 

The DMAC will log the first error encountered in the channel 

error resister. If an error is pending in the error register and 
another error is encountered the second error will not be logged. 
Even though the second error is not logged in the CER, it v'ill 
still be recognized internally and the channel will not start. 
(4) Relinquish & Retry Exception During Dual Address 
Mode Operation 

When the following two conditions occur simultaneously, 
incorrect data is outputted by the DMAC at the write cycle 
immediately following the negation of the relinquish & retry 
(R&R) exception. 

(I) R&R is asserted at the write cycle in the dual address 
mode. 

(2) MPU access to the DMAC's internal register is done 
after the DMAC relinquishes the bus due to R&R 
exception. 

When the R&R exception occurs during the write cycle of 
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the dual addressing mode, and the MPU accesses the DMAC's 
register, then the DMAC's proper operation sequence should 
be the following (refer to the Fig. 48): 

(3) R&R Exception 

(4) Rei inqu ish bus 

or Memory 

Fig. 48 

(1) Data is read by the DMAC during the read cycle 
(2) Data read at (I) is outputted at the write cycle 
(3) R&R exception is asserted during the write cycle 
(4) DMAC relinquishes the bus 
(5) MPU accesses the DMAC and it is completed normally 
(6) When R&R exception is negated, the DMAC obtains 

the bus and write cycle is done to output the data 
read at (I). 

But instead, incorrect data is outputted at (6). This is 
because the data read at (I), which is held internally by the 
DMAC, is destroyed at (5) when the MPU accesses the DMAC. 
Avoid occurance of the above condition. For example: 

(I) Assert R&R exception only during the read cycle when 
using dual addressing mode. 

(2) If the R&R exception occurred at the write cycle of 
the dual addressing mode, ayoid accessing the DMAC's 
registers. 

(3) Use HALT exception instead of R&R exception to 
access the DMAC's internal registers. 

(5) CS Negation Timing 
When the LDS, UDS high to CS high timing (chip select 

negation delay) is over I clock and the MPU access is long 
word (32-bit data), then the data stored in the lower word of 
the register accessed is destroyed and becomes all zeros. In 
other words, the data in the lower word of the read access is 
lost and cleared to all zeros. This does not always occur, but 
on occasional basis due to the asynchronous input timing of 
the CS signal. 

Please observe the timing specification shown in Fig. 49. 

CLK 

DS in "high" to CS "high" S 1 clock 

Fig. 49 

(6) Unused Function Code (FCo-FC 2 ) Lines 
When the FCo , FC I , and FC2 lines are not used, please keep 

these lines "high" by using a pull-up resistor. If these lines 
are left unconnected, the HD68450 DMAC may not operate 

properly. 
(7) The use of thick wiring is recommended between Vss of 
the HD68450 and the ground of the circuit board. When a 
socket is used to install the DMAC on the board, please make 
sure that the contact of the Vss pins are made well. 

• DIFFERENCES AND COMPATIBILITY AMONG THE 
MASK VERSIONS 

• Marking 

"OLD" MASK VERSION 

Lot No. 

eo 0 
HD68450-8 

JAPAN 

NEW U MASK VERSION 

Lot No. U MASK 
IDENTIFIER 

HD68450-8 
JAPAN 

• The "OLD" Mask 

S MASK VERSION 

HD68450-8 
JAPAN 

For the "Old" mask version of the HD68450 DMAC, please 
refer to the following material, which may be obtained from the 
sales office: 

Microcomputer Device/System Technical Information 
No. T-026 
"Anomalies of the HD68450 DMAC" Aug. 26, 1983 

• The "S" Mask 
With the S mask version of the HD68450 DMAC, the anom­

alies listed in the "Microcomputer Device/System Technical 
Information, No. T -026 - Anomalies of the HD68450 DMAC" 
(dated Aug. 26, 1983) is fixed with the exception of item #3 -
"Extra data transfer in the burst mode." For the description 
of the S mask's anomaly, please contact the sales office. 

The other remaining anomaly in the "S" mask version -
one byte of transfer data is left in the DMAC. 

When the DMAC is set to dual addressing mode, port size 
8 bits, external request mode, and data transfer from peripheral 
device to memory, the last byte of the transfer may be left 
inside the DMAC's internal register without being transferred 
to memory if the transfer is stopped before the transfer count 
is exhausted. The last byte that is left inside the DMAC becoilles 
unaccessable by the MPU. 

In this mode, the DMAC transfers data repeating the follow­
ing bus cycles: 
(1) READ BYTE 

(Byte is read from the peripheral device to DMAC) 

(2) READ BYTE 
(Byte is read from the peripheral device to DMAC) 

(3) WRITE WORD 
(Word is written to memory from DMAC) 
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If the transfer is terminated after (I) READ BYTE (see 
NOTE*), then the byte data that was ready by (I) READ 
BYTE bus cycle is not written to memory and is left inside 
the DMAC's internal holding register. The DMAC's internal 
holding register cannot be accessed by the MPU, so that it 
becomes "lost". 

This will not occur when single addressing mode is used. 
So, please use the single addressing mode when the transfer 
needs to be terminated before the transfer is exhausted. 

NOTE*: The methods to terminate the transfer operation be­
fore the transfer counter becomes zero are (I) assert 
external about using the PCL. (2) set the SAB bit 
to cause software abort. 

• The New "U" Mask 
The remaining anomaly of the S mask - "Extra data transfer 

in the burst mode" is fixed in the U mask. In order to correct 
the remaining anomaly of the S mask-one byte of transfer data 
is left in the DMAC, the U mask has a new mode operation that 
repeats READ BYTE - WRITE BYTE operation in the dual 
addressing mode, port size 8 bits, external request mode, 
and data transfer from peripheral device to memory. The new 
mode uses the SIZE = II in the operation control register. In 
the "OLD" mask and the S mask version, SIZE = II causes an 
configuration error. 

• Bus Arbitration Problem in the Sand U mask version 
BR Negation on MPU's CS 

If the MPU asserts DMAC's CS when the DMAC has its BR 
asserted, then the DMAC negates its BR. This is shown as 
follows: 

BR asserted and negated without taking the bus 

BR-----+-. 

BR is reasserted and normal 
bus arbitration is done. 

CS---L ____ ---.J 
r------, 

BG----~:'L__J~~:------~ /L. _____ J L...-_....J 

BGACK-----+/~--------------------__,~ __ __ 

If H 068000 is used, BG is issued but no 
bus contention will occur. 

BR negation before BGACK assertion 
When the MPU sets the START bit of the DMAC, and a dif­

ferent channel is already active in the limited-rate auto-request 
mode, then the following bus arbitration timing may occur. 

BR ---------, 

BG -----------, 

B R negated befo re 
,-BGAeKassertiOn! 

I 

~-------' 

BGACK---------------, 

CS---,L __ r--II----~-------------­

\ MPU sets OMAC's START bit during 
this chip select cycle. 

In this timing, the BR is negated too early, e.g. before the 
BGACK is asserted. This will cause bus contention between 
the DMAC and the MPU. For the description of these problems, 
please contact the sales office. 
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• PACKAGE DIMENSIONS (Unit: mm) 
• DC·64 (CERAMIC DIP) 

'<!l 

2B! 

r-=-=-=---, 
~ ~ 
I ~1~l0038 

• PGA·68 (PIN GRID ARRAY PACKAGE) 

1----, .. , --------i 

I 
I 

'--____ -+ ____ ----L_ i 51m" 
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The information in this data sheet has been carefully checked; however, the contents of this data sheet may be changed and 
modified without notice. The company shall assume no responsibility for inaccuracies, any problem involving a patent caused 
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1. GENERAL DESCRIPTION OF THE ISCSI-l FIRMWARE 

1.1 INTRODUCTION 

The ISCSI-l Handling Firmware is an EPROM resident package which 
controls all ISCSI-l features and supports execution of powerful 
macro I/O and initialization commands. The Handling Firmware 
supports the full SCSI standard either as an initiator or as a 
target and can be initialized to support optional SCSI commands 
and features. 

The ISCSI-l Handling Firmware consists of: 

- I/O initialization and ISCSI-l self test routines. 

- Modules which support SCSI initiator and target mode. 

- Command chaining mode. 

- Block buffering and hashing routines. 

- Handling for up to four floppy disk drives 

- Command execution routines for: 
- SCSlbus control, 
- Board and firmware initialization, 
- System, I/O and device status information, 
- Byte, string and block I/O, 
- Starting and executing user programs, 

All programming examples in this manual are written in M6Seeee 
Assembler language under PODS operating system. 
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1.2 FEATURES OF THE ISCSI-l HANDLING FIRMWARE 

The SCSIbus interface: 

- Full support of the SCSI standard, either as initiator or 
as target. 

- Optional SCSI commands can be installed for several logi­
cal units. 

- Emulation of the SCSI commands COPY, COMPARE and SEARCH. 

- High speed data transfer with up to 1,42 Mbytes/second. 

- BACKUP command and automatic runtime backup to a secondary 
unit. 

- Support of the RESERVE/RELEASE commands, and of the DISCO­
NECT/RESELECT operation. 

- Automatic handling of REQUEST SENSE. 

- Transparent Mode to the SCSI interface for vendor-unique 
commands or software debugging. 

Global ISCSI-I features: 

Supporting multi processor access via double software inter 
face. 

- The interfacing sector size between the host and the 
ISCSI-l can be different from the physical sector size of 
the logical units. 

- To upgrade the performance, 16 hashing buffers are instal­
led. 

- Up to 5 logical units are under local control and can be 
accessed via the host interface or the SCSIbus. 

- lun #e = the processor unit (CPU and DMAC) 
- lun #1 to #4 = floppy disk drives 

- 6Seee programs can be loaded into the DPR and executed 
under local control. 

Floppy Disk Drives: 

- Supporting FORMAT, FORMAT TRACK, COMPARE, COPY and BACKUP 
commands. 

- Disk parameters and format interleaves are all changeable. 
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1.3 FUNCTIONAL DESCRIPTION 

After executing the startup routine, the firmware main loop is 
entered. The power-up procedure and the startup self test are 
described in sections 1.4 and 1.5 of this manual. 
The main routine polls the CMDRAMs for an executable 
When a valid command is found in one of the CMDRAMs 
mand will be decoded, all parameters are fetched and 
mand is executed. 

command. 
the com­
the com-

On completing command execution, the status and command depen­
dent parameters are returned in the CMDRAM. Optionally an 
interrupt will be generated. 
The ISCSI-l can work in different modes which are: 

- Single command mode, 
- Command chaining mode and 
- SCSI target mode. 

The 'SINGLE COMMAND MODE' works exactly as described above. For 
more information, please refer to chapters 2 and 3 of this 
manual. 

The 'COMMAND CHAINING MODE' is a powerful feature to build 
command macros and to relieve the host from disk I/O jobs. It 
is entered with a special command from the Single Command Mode 
and requests subsequent sequential CMDRAMs in the command 
chaining buffer. Each CMDRAM in the chain buffer is handled 
and executed as in the Single Command Mode. For a detailed 
description of the Command Chaining Mode, please refer to sec­
tion 2.3. 

The 'SCSI TARGET MODE' can be enabled by an initialization 
command, and means that the ISCSI-l controller is selectable 
from the SCSlbus as TARGET (i.e. SCSlbus slave). This mode is 
very useful for system interconnection. Please, refer to chap­
ter 3 of this manual for a detailed description of the Target 
Mode. 

To increase the performance of the ISCSI-l on read/write ope­
rations, data buffering and hashing is implemented in the 
following manner: 

- Hashing is enabled on default for all SCSI devices on any 
READ - operation. It can be disabled/enabled for each 
target seperately. 

- For the floppy disk drives, hashing is disabled on default 
but can be enabled for each disk seperately by using 
the SUNPARM (set units parameters) command. 

- For all WRITE - operations, hashing is disabled and can 
be enabled only GLOBAL for all units. 

- On system shut down the FLUSH modified buffers command should 
be used to make sure that all data is stored to disks! 
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Figure 1: Logical Block Diagram of the ISCSI-l Firmware 

+---------------------------------------------------------------------------
I I I CMD CHAIN I CMD CHAIN I I 
I CMDRAM 1 I CMDRAM 2 I BUFFER 1 I BUFFER 2 I I/O BUFFER 1 I I/O BUFFER 2 
+---------------------------------------------------------------------------

I I I I I I 
+---------+ +-----------+ 

I I 
V I 

+---------------------+ I 
I FIRMWARE MAINLOOP I I 
I COMMAND DECODING I I 
I PARAMETER FETCHING I I 
+---------------------+ I 

I I 
V I 

+---------------------+ I 
! NORMAL OR CHAINED I I 
I 1<---->-----+ 
I COMMAND EXECUTION I 
+---------------------+ 

I +--------------------+ 
I I INITIALIZATION I INIT PARAMETERS 

+--------------+ 

+->1 1<------------------------------<---+ 
I I COMMANDS I I 
I +--------------------+ I 
I +--------------------+ DATA I 
I 1<-------------------------------<--+ 
I I I/O I 
+->1 1<-----------------------+ 
I I COMMANDS I (OPTIONAL) I READ 
I I 1>----+-----------+ I 
I +--------------------+ I V ~ 
I +--------------------+ I +-----------------------+ 
I I RETURN STATUS I I I I 
+-> I I I I I 
I I COMMANDS I Iw I HASHING I 
I +--------------------+ IR I I 
I +--------------------+ II I BUFFERS I 
I I SPECIAL I IT I I 
+-> I I IE I I 
I I COMMANDS I I +-----------------------+ 
I +--------------------+ I ~ ~ +--------+ 
I +--------------------+ V I I SCSI- I 
I I I I +-------< I 1-\ 
I I SCSI SPECIFIC I I I I INTER- I \ 
+->1 I +---------------+->--------->1 I / 

I COMMANDS I I I I FACE 1-/ 
+--------------------+ V ~ I I +-------------------+ +--------+ 

I LOCAL I 
I FLOPPY DISKS I 
+-------------------+ 

1-4 



1.4 THE POWER-UP PROCEDURE 

After power-on or reset, the firmware EPROM is down mapped to 
address location 9 upward. The CPU fetches the initial stack­
pointer and start address and starts the firmware program. 

First of all, the ISCSI-l firmware performs a local self test 
which tests the local and dual ported memory, the DMA Controller 
the SCSI controller and the floppy disk controller. 

After self test the system RAM will be cleared and initialized 
and the firmware sets all onboard interrupt vectors. The 
firmware enters the main routine and is now ready to accept com­
mands from the Host. 

1.5 THE ISCSI-l ON-BOARD SELFTEST 

On power-up or reset the ISCSI-l self test routine is executed in 
the following manner: 

- Testing SCSI controller by write and read back several 
registers. 

- Starting SCSI controller self diagnostic. 

- Testing the entire local and dual ported memory with read and 
write bytes, words and long words. 

- DMA Controller test with high speed data transfer memory to 
memory. 

- Testing the floppy disk controller. 

The control of the self test state and result is provided via the 
front panel LEDs Sl through S4: 

- The LED Sl is turned on during the RAM test. 

The LED S2 is turned on during the SCSIbus controller test. 

- LED S3 is turned on during the floppy disk controller test. 

- LED S4 is turned on during the DMA controller test. 

If any error is found while self test is active, the LED of the 
testphase which has generated the error would stay illuminated! 
After the self test has been successfully completed, all LEDs are 
turned off. 

EXAMPLE: 

After completion of the self test routine the LED S3 was not 
turned off. This state indicates a hardware problem with the 
WD1772 Floppy Disk controller. 
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1.6 ISCSI-l DEFAULT SETUPS 

Global Definitions: ISCSI-l SCSIbus ID ••.•••••••••• 7 
Interfacing Sector Size •••••••• 256 Bytes 
VMEbus Address Offset •••••••.•• ~ 
Data hashing for Write ••••••••• disabled 

SCSIbus Definitions: Target Mode •••••••••••••••••••• disabled 
Special Command Sets ••••••••••• none 
Block size for all log. Units ••• 512 Bytes 
Blocking Mode for Write •••••••• disabled 
Auto Backup Mode ••••••••••••••• disabled 
Auto Reserve/Release Unit •••••• disabled 
Hashing for Read ••••••••••••••• enabled 

Floppy Disk Drives: Locked/reserved Units •••••••• ~.none 
Sides per Disk ••••••••••••••••• 2 
Cylinders per Disk ••••••••••••• 8~ 
Sectors per Cylinder ••••••••••• 32 
Bytes per Sector ••••••••••••••• 256 
Disk Density ••••••••••••••••••• double 
Sector Offset (BIAS} ••••••••••• ~ 
Format Pattern ••••••••••••••••• $E5 
Sector Interleave for Format ••• l 
Floppy Disk Steprate ••••••••••• 3 ms 
Hashing for Read ••••••••••••••• disabled 

1-6 



1.7 ISCSI-l MEMORY LAYOUT 

Table 2 : Memory Layout from Local Sight 

======================= BOARD BASE ============================ 

$~HiHHJ - $ 94 9 9 

$9499 - $2999 

1 KB 

3 KB 

VECTOR AREA 

FIRMWARE WORK AREA 

==================== DUAL PORTED MEMORY ====================== 

$2999 1 W HOLDS THE BOARD AND THE FIRMAWARE REVI-
SION CODE 

$2199 - $219F 16 B CMDRAM #1 

$2119 - $22FF 496 B CMD CHAIN AREA #1 = 31 CMDRAMS 

$2399 - $2AFF 2 KB I/O BUFFER #1 

$2B99 - $32FF 2 KB I/O BUFFER #2 

$3399 - $34FF 512 B CMD CHAIN AREA #2 = 31 CMDRAMS 

$3599 - $359F 16 B CMDRAM .2 

$3519 - $3FFF 3 KB RESERVED 

$4999 - $IFFFF 112 KB HASHING BUFFERS (16 BUFFERS, 7KB/BUFFER) 

=========================== END OF RAM ========================= 
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Table 3 Memory Layout from System/VMEbus Sight 

================== ISCSI-1 BASE ADDRESS ------------------------------------------------

A00fiHHJ - A00FFF Reading a WORD from an EVEN address such as 
A00000 will return RESET/SYSFAIL status infor-
mation in the bits 8,9 and 10. 
Reading or writeing a BYTE from an ODD address 
will access the ISCSI-1 BIM registers as de-
scribed below. 

A00001 1 B BIM control register 0 
A00003 1 B BIM control register 1 
A00005 1 B BIM control register 2 
A00007 1 B BIM control register 3 
A00009 1 B BIM vector register 0 
A0000B 1 B BIM vector register 1 
A0000D 1 B BIM vector register 2 
A0000F 1 B BIM vector register 3 
This structure is continued to address A00FFF 

A01001-A017FF 1 B reading performs a local inter-
rupt (odd addresses only) 

A01801-A01FFF 1 B reading performs a local reset 
(odd addresses only) 

-------------------------------------------------- BEGIN OF DPR ========================= 

$A02000 1 W HOLDS THE BOARD AND THE FIRMWARE 
REVISION CODE 

$A02100 - $A0210F 16 B CMDRAM #1 

$A02110 - $A022FF 496 B CMD CHAIN AREA #1 = 31 CMDRAMS 

$A02300 - $A02AFF 2 KB I/O BUFFER #1 

$A02B00 - $A032FF 2 KB I/O BUFFER #2 

$A03300 - $A034FF 512 B CMD CHAIN AREA #2 = 31 CMDRAMS 

$A03500 - $A0350F 16 B CMDRAM #2 

$A035l0 - $A03FFF 3 KB RESERVED 

$A04000 - $A01FFFF 112 KB HASHING BUFFERS 
(16 BUFFERS, 7KB/BUFFER) 

========================= END OF RAM AREA ====================== 
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2. THE ISCSI-l SOFTWARE INTERFACE 

2.1 GENERAL INFORMATION 

External software can access and use the ISCSI-l firmware via 
DPR located RAM structures called Command RAM Areas (CMDRAM), 
command chaining buffers and general purpose I/O and program 
buffers. The CMDRAMs are described in chapter 2.2, command 
chaining buffers are described in chapter 2.3 and the-general 
perpose I/O buffers in chapter 2.4. 
All firmware interface structures exist twice. This is implemen­
ted for easy multi processor system support. In addition in each 
CMDRAM, a word location is reserved for interprocessor communi­
cation (access with the M68000 'TAS' instruction). 

2.2 THE COMMAND RAM LAYOUT 

Each of the two CMDRAMs is defined as a 16 byte DPR located 
structure. Parameters pass through the CMDRAM on input, status 
or error returns, and return parameters pass after command com­
pletion. 

CMDRAM Layout for input: 

Offset Size Meaning 

00 W ISCSI-l Command and Target ID 
02 W Command Dependent Parameter 
04 L Pointer Data or Parameter block 
08 L Logical Block address 
12 W Logical Unit 
14 W Reserved for inter-processor communi-

cation 

CMDRAM Layout on Command completion: 

Offset Size Meaning 

00 W Status/Error Return Code 
02 W Extended Error Message or Data after 

Byte I/O 
04 L Pointer to Data or Return Values 
08 L Unused/reserved 
12 W Unused/reserved 
14 W Reserved for Inter-Processor Communi-

cation 
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2.3 COMMAND CHAINING 

A multiple command execution option is built into the ISCSI-I 
firmware. All command RAM blocks that should be executed have to 
be entered into a command queue. After the last command RAM a 
long word $~~ must be entered. This detects the end of the queue 
and the firmware returns into normal single command mode. The 
location of the command queue is requested in the command chai­
ning buffer of the corresponding channel. The queue can be lon­
ger than the size of the buffer but must begin at the buffer 
start address. Each one of the commands in the queue is executed 
in the same way as in the single command mode. The only diffe­
rence is the return value handling. 
Error and completion codes are placed into the current command 
ram in the queue. In addition for the case that an error occurs, 
an error code is placed into the root command RAM and a pointer 
to the error command RAM is returned. After execution of each 
command in the queue and when the whole sequence has been com­
pleted optional interrupts can be generated. 

Figure 2 : Command Chaining 

CMDRAM COMMAND CHAINING 
BUFFER 

+-------------+ +-------------+ 
[A] 1 ~~5B 1 ~~~~ 1 +----------->1 CMD IPARAM 1 [B] 

+-------------+ 1 +-------------+ 
~~~~~~~~ 1---------+ 1 PARAM 1 

+-------------+ +-------------+ 
1 ~~~~~~~~ 1 1 PARAM 1 
+-------------+ +-------------+ 
1 ~~~~ 1 ~~~~ 1 1 LUN 1 ~~~~ 1 
+-------------+ +-------------+ 

1 CMD 1 PARAM 1 [C ] 
+-------------+ 
1 PARAM 1 
+-------------+ 
1 PARAM 1 
+-------------+ 
1 LUN 1 ~~~~ 1 
+-------------+ 

+-------------+ 
1 ~~~~ 1 ~~~~ 1 [D] 
+-------------+ 

[A] - CHAIN command 

[B] - First CMDRAM to chain 

[C] - Second CMDRAM to chain 

[D] - End of CHAIN list 
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2.4 SPECIAL RAM LOCATIONS 

Board type and firmware version number 

At the board relative address $2999 (VMEbus $A92999), the board 
version and the firmware revision are stored in coded form. 

first byte 

second byte 

ISCSI version - 11 = ISCSI-l 
12 = ISCSI-2 

firmware revision - 19 = REV 1.9 
11 = REV 1.1 
and so on 

Target message info area 

This area is located at board relative address $29F9 (VMEbus 
$A929F9) and contains information about any data that were 
received from an initiator during the board is selected as a 
SCSI target. The message area has the following format: 

Offset Size 

2 
4 
8 

w 

W 
L 
W 

contains zero if no message was received 
becomes negative after receiving data 
contains the initiator ID 
pointer to the received data 
number of received 256 byte blocks 

2-3 



3. ISCSI-l COMMAND DESCRIPTION 

3.1 THE COMMAND STRUCTURE AND PHILOSOPHY 

The ISCSI-l commands are structured as general purpose command 
words which are compatible to other FORCE intelligent I/O con­
trollers (e.g. ISIO-l). This supports easy design and instal­
lation of global I/O drivers. 

Each command is a word sized code of the following format: 

Bitt Name 

15 Command/Status Flag 

14-13 

12 Interrupt enable 

11-9 Target ID 

8 

7-4 Command Groups 

3-0 Commands per group 

3-1 

Explanation 

This flag is reset if the cpde 
is a command, and set if it is a 
status/error return code. 

Reserved for future use 

When the bit is set, the ISCSI-l 
firmware generates an interrupt 
after operation complete. 
The vectors for normal and error 
interrupts can be set by pro­
gramming the BIM. 

These three bits hold the SCSI­
bus Target ID (can be 0 - 7). 

don't care (only for compatibi­
lity with the ISIO-l/2 command 
set) • 

These bits classify up to 16 
groups of commands. Only seven 
of them are implemented: 

- Initialization commands [0] 

- Byte I/O commands [1] 

- Block I/O commands [2] 

- String I/O commands [3] 

- Status commands [4] 

- Special commands [5] 

- SCSI specific commands [6] 

- Reserved [7] to [15] 

A maximum of 16 commands per 
group is defined. 



3.2 COMMAND OVERVIEW 

Synonym 

SETOFFS 

RESET 

SUNPARM 

BLOCKING 

WRPARAL 

MAININIT 

GETCHR 

PUTCHR 

GETBLOC 

PUTBLOC 

GETSTR 

PUTSTR 

GETCNT 

PUTCNT 

Hexcode 

IIJXllJ3 
IXIIJ3 

IIJXIIJ9 

IIJXIlJA 

IxllJA 

IIJXIlJB 

IXIlJB 

IIJXIlJC 

IxllJC 

IIJXIIJD 

IXIlJD 

IIJXIIlJ 
IX I IIJ 

IIJXl4 
IXl4 

IIJX211J 

IX211J 

IIJx22 

IX22 

IIJx311J 

IX311J 

IIJx32 

IX32 

IIJX33 
IX33 

IIJx35 
IX35 

Function 

Set VMEbus address offset 
Same function but complete with interrupt. 

Reset the firmware to power-on state. 

Install logical unit (SCSI and local 
floppy disk) . 
Same function but complete with interrupt. 

Enable/disable blocking for write. opera­
tions. 
Same function but complete with interrupt. 

Enable/disable runtime backup to parallel 
logical unit. 
Same function but complete with interrupt. 

Controller main initialization and instal­
lation command 
Same function but complete with interrupt. 

Read one byte from a logical block. 
Same function but complete with interrupt. 

Write one byte to a logical block. 
Same function but complete with interrupt. 

Read fix sized blocks/sectors from a logi­
cal unit. 
Same function but complete with interrupt. 

Write fix sized blocks/sectors to a logi­
cal unit. 
Same function but complete with interrupt. 

Read a delimited string from a logical 
block. 
Same function but complete with interrupt. 

Write a delimited string to a logical 
block. 
Same function but complete with interrupt. 

Read a counted string from a logical block 
Same function but complete with interrupt. 

Write a counted string to a logical block. 
Same function but complete with interrupt. 
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CTLSTAT 

CHKTARG 

GUNPARM 

EXPROG 

BACKUP 

FLUSH 

FORMAT 

FTRACK 

COMPARE 

LOCKUN 

FREEUN . 

COpy 

CHAIN 

SEARCH 

TRSPMOD 

TARGMOD 

f3X44 
lX44 

f3X45 

lX45 

f3X46 
lX46 

f3X5f3 
lX5f3 

f3X55 
lX55 

f3X56 
lX56 

f3X57 
lX57 

f3X58 

lX58 

f3X59 
lX59 

f3X5A 

lX5A 

f3X5B 
lX5B 

f3X5C 

f3X5D 
lX5D 

f3X5E 
lX5E 

f3X 6 f3 

lX6f3 

f3X6l 
lX61 

Return controller status information. 
Same function but complete with interrupt. 

Check SCSI targets for existence and 
device type. 
Same function but complete with interrupt. 

Return logical units parameter. 
Same function but complete with interrupt. 

Execute user program in local DPR. 
Same function but complete with interrupt. 

Backup a logical unit to another. 
Same function but complete with interrupt. 

Flush all modified buffers. 
Same function but complete with interrupt. 

Format a logical unit. 
Same function but complete with interrupt. 

Format a physical track on a floppy disk 
drive. 
Same function but complete with interrupt. 

Compare data between two logical units. 
Same function but completes with interrupt. 

Lock local unit against access from SCSI­
bus initiator. 
Same function but complete with interrupt. 

Free local unit for SCSIbus access. 
Same function but complete with interrupt. 

Copy data from one logical unit to another 
or between logical blocks on the same lo­
gical unit. 

Enter command chaining mode. 
Same function but complete with interrupt. 

Search for data on a logical unit. 
Same function but complete with interrupt. 

Send a command in transparent mode to 
SCSIbus. 
Same function but complete with interrupt. 

Enable/disable target mode. 
Same function but complete with interrupt. 
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SFTIME 

TARGINT 

0X0E 
lX0E 

0X63 
lX63 

Set auto flush time interval. 
Same function but complete with interrupt. 

Enable/disable target message interrupts. 
Same function but complete with interrupt. 
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3.3 DETAILED COMMAND DESCRIPTION 

Synonym: SETOFFS - Set VMEbus Address Offset 

Hex Code: S9X93 
SlX93 

DESCRIPTION: 

This command sets an address offset which is always added to all 
ISCSI's local pointer operations. Normally the pointers passed 
in the CMDRAM have to be board relative. This means that. the 
default address offset is zero. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

OUT: 

9 
2 
4 
8 

12 
14 

CMDRAM 

Offset 

9 
2 
4 
8 

12 
14 

W 
W 
L 
L 
W 
W 

Size 

w 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command 
Unused/reserved 
Address Offset 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

8999, 9999 = Successful, no error 
8992, 9992 = Address error 
8996, 9996 = Missing or invalid parameter 
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EXAMPLE: 

Set the VMEbus address offset to the system base address of the 
ISCSI-l controller. 

SETOFFS LEA.L 
MOVE.L 
MOVE.W 

@00l TST.W 

* 

BPL.S 
XEXT 

END 

ISCSI+CMDRAM,A0 
#ISCSI,4(A0} 
# $0003, (A0) 
(A0) 
@00l 

3-6 

;GET COMMAND RAM ADDRESS 
;OFFSET = BASE ADDRESS 
; COMMAND 
;WAIT UNTIL READY 

;EXIT TO SYSTEM 



Synonym: RESET - Reset the Firmware to the Power-on State 

Hex Code: $9X99 

DESCRIPTION: 

This command restarts the firmware and reinitializes the I/O 
devices as they are after power-on or reset. 
During the RESET procedure SYSFAIL is active and can be tested 
at address BASE+$9999;EVEN. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

9 
2 
4 
8 

12 
14 

W 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

NONE 

EXAMPLE: 

We restart the firmware: 

Meaning 

Command 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

RESET ISCSI+CMDRAM,A9 
ISCSI,AI 

;GET CMDRAM ADDRESS 
;BASE ADDRESS 
; COMMAND 

communi-

@991 

LEA.L 
LEA.L 
MOVE.W 
TST.B 
BPL.S 
XEXT 

# $9999, (A9) 
(AI) ;WAIT UNTIL SYSFAIL IS RESETTED 
@991 

;EXIT TO SYSTEM 
* 

END 
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Synonym: SUNPARM - Set Unit Parameters 

Hex Code: SflJXflJA 
SlXflJA 

DESCRIPTION: 

This command enables the user to install different SCSlbus 
devices and to change the parameters of the local floppy disk 
drives. 
Changeable options are: 

- SCSI command set, 
SCSI logical units block size 

- Hashing enable/disable for each logical unit 
Target device type, 

- Floppy disk parameters 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

fIJ 
2 
4 
8 

12 
14 

w 
W 
L 
L 
W 
W 

PARAMETER BLOCK 

Meaning 

Command/Target ID 
Unused/reserved 
Pointer to Parameter Block 
Unused/reserved 
Logical Unit Number 
Reserved for interprocessor communic­
ation 

The Parameter Block must be located in the I/O buffer 
area. To install a floppy disk the Target ID must be the 
own ID of the ISCSI-l controller (default = 7). 

1.) SCSI DEVICE INSTALLATION 

Offset Size Meaning 
----------------------------------------------------
fIJfIJ 
flJ4 
flJ8 
flJ9 

lfIJ 

L 
L 
B 
B 

B 
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Command set Group fIJ 
Command set Group 1 
SCSI Device Type 
Logical Block Size 

flJfIJ = 256 byies/block 
fIJI = 512 bytes/block 
flJ2 = lfIJ24 bytes/block 
flJ3 = 2f1J48 bytes/block 

Hashing mode 
flJfIJ = disable hashing 
fIJI = enable hashing 



Command set Installation: 
For each SCSI device there exists up to two 
command groups with 32 opcodes per group. For 
each of these opcodes is a bit reserved in the 
parameter block. When the target responds to 
this command the bit should be set, otherwise 
it must be cleared. 

SCSI Device Types: 
$00 - Direct access device (i.e. magnetic disks) 
$01 - Sequential access device(i.e. tapes) 
$02 - Printer device 
$03 - Processor device 
$04 - Write once read multiple device 
$05 - Read only direct access device 

Device block size installation: 
The specified block size is the block size used 
by the logical unit and may differ from the sys­
tem or interfacing block size. 

Hashing mode installation: 
The block buffering and hashing can be in­
stalled for each target seperately. The default 
for SCSI devices is hashing enabled. 

2.) LOCAL FLOPPY DISK INSTALLATION 

Offset 

00 
01 
02 
03 

04 

05 

06 
07 

08 

139 

10 

Size 

B 
B 
B 
B 

B 

B 

B 
B 

B 

B 

B 
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Meaning 

Number of Heads 
Number of Cylinders 
Sectors per Cylinder 
Sector offset to first used 
sector 
Bytes per sector 

o = 128 bps 
1 = 256 bps 
2 = 512 bps 
3 = 1024 bps 

Disk density 
o = single density 
1 = double density 

Format Pattern 
Sector interleave table 0-7 or 
new table 8 
Lowest sector number on each 
physical track (0 or 1) 
Hashing mode 

00 = disable 
01 = enable 

Start of sector interleave table 
when new table is asserted. (The 
length depends on the number of 
sectors) 



Predefined Sector Interleave Tables: 

OUT: CMDRAM 

o 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 
1 1,3,5,7,9,11,13,15,2,4,6,8,10,12,14,16 
2 1,4,7,10,13,16,2,5,8,11,14,3,6,9,12,15 
3 1,5,9,13,2,6,10,14,3,7,11,15,4,8,12,16 
4 1,6,11,16,5,10,15,2,7,12,3,8,13,4,9,14 
5 1,7,13,2,8,14,3,9,15,4,10,16,5,11,6,12 
6 1,8,15,2,9,16,3,10,4,11,5,12,6,13,7,14 
7 1,9,2,10,3,11,4,12,5,13,6,14,7,15,8,16 

Offset Size Meaning 

o 
2 
4 
8 

12 
14 

w 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Status/Error return code 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

8000, 9000 = Successful, no error 
8002, 9002 = Address error 
8006, 9006 = Missing or invalid parameter 
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EXAMPLES: 

1.) LOCAL FLOPPY DISK INSTALLATION 

SPARMI LEA.L 
LEA.L 
LEA.L 
MOVE.L 

@001 MOVE.B 
SUBQ.L 
BNE.S 
MOVE.L 
MOVE.W 
MOVE.W 

@002 TST.W 

* 

BPL.S 
XEXT 

FDCDEF DC.B 
DC.B 
DC.B 
DC.B 
DC.B 
DC.B 
DC.B 
DC.B 
DC.B 
DC.B 

TABLEN EQU 
END 

SCSI+CMDRAM,A0 
SCSI+IOBUFl,Al 
FDCDEF (PC) ,A2 
tTABLEN,D0 
(A2) +, (AI) + 
#1,D0 
@001 
#IOBUFl,4 (A0) 
tl,12(A0) 
#$0E0A, (A0) 
(A0) 
@002 

;GET COMMAND RAM ADDRESS 
;GET I/O BUFFER #1 
;NEW FLOPPY DISK DEFINITIONS 
;GET TABLE LENGTH 
;TRANSFER DEFINITIONS 

;POINTER TO DEFINITIONS 
;FLOPPY DISK #1 
; COMMAND, ID = 7 
;WAIT UNTIL READY 

;DONE 

2 ;TWO HEADS 
80 ;80 CYLINDERS 
8 ;8 SECTORS PER TRACK 
16 ;SECTOR OFFSET TO FIRST TRACK 
2 ;512 BYTES PER SECTOR 
1 ;DOUBLE DENSITY 
$E5 ;FORMAT PATTERN 
8 ;OWN INTERLEAVE 
1 ;FIRST SECTOR NUMBER 
1,4,7,2,5,8,3,6 ;SECTOR INTERLEAVE TABLE 
17 ;TABLE LENGTH 

2.) SCSI TARGET INSTALLATION 

SPARM2 

@001 

@002 

* 

LEA.L 
LEA.L 
LEA.L 
MOVE.L 
MOVE.B 
SUBQ.L 
BNE.S 
MOVE.L 
MOVE.W 
MOVE.W 
TST.W 
BPL.S 
XEXT 

SCSI+CMDRAM,A0 
SCSI+IOBUFl,Al 
TARGDEF(PC),A2 
#TABLEN,D0 
(A2) +, (AI) + 
tl,D0 
@001 
tIOBUFl,4(A0) 
#1,12(A0) 
#$040A, (A0) 
(A0) 
@002 

;GET COMMAND RAM ADDRESS 
;GET I/O BUFFER #1 
;NEW SCSI TARGET DEFINITIONS 
;GET TABLE LENGTH 
;TRANSFER DEFINITIONS 

;POINTER TO DEFINITIONS 
;LUN #1 
; COMMAND, ID = 2 
;WAIT UNTIL READY 

iDONE 

* DEVICE SUPPORTS ALL COMMANDS 
* 
TARGDEF DC.L 

DC.L 
DC.B 
DC.B 

TABLEN EQU 
END 

%11010100101100011111111111111110 
o i NO GROUP 1 COMMANDS 
1 iSEQUENTIAL ACCESS DEVICE 
o iBLOCK SIZE = 256 BYTES 
10 iTABLE LENGTH 
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Synonym: BLOCKING - Enable/disable blocking mode 

Hex Code: $999B 
$199B 

DESCRIPTION: 

This command enables or disables (depending on the- current 
state) sector blocking for write operations. 
When blocking is disabled (default) then the command enables the 
blocking mode. If it is enabled, the command causes a 'Flush 
modified Buffers' operation and blocking is disabled for further 
write operations. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

9 
2 
4 
8 

12 
14 

OUT: CMDRAM 

W 
W 
L 
L 
W 
W 

Offset Size 

9 
2 
4 
8 

12 
14 

W 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

8999, 9999 = Successful, no error 

3-13 
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Synonym: WRPARAL - Write to parallel Disks 

Hex Code: SBXBC 
SlXBC 

DESCRIPTION: 

This command enables/disables 
automatical runtime backup of a 
write operation goes to the 
parallel logical unit. 

(depending on current state) the 
logical unit. When enabled, each 
specified logical unit and its 

Restriction: The logical unit and the parallel logical unit.must 
physically be the same devices, which means they 
must have the same number of blocks and an identi­
cal command set. Both drives should contain the 
same data when this command is executed. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

OUT: 

B 
2 
4 
a 

12 

14 

CMDRAM 

Offset 

B 
2 
4 
a 

12 
14 

W 
w 
L 
L 
W 

W 

Size 

W 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command/Target ID 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Logical Unit in lower byte, 
logical Unit in upper 
byte 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
Extended Error Code 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

aBBB, 9BBB = Successful, no error 
aBB6, 9BB6 = Missing or invalid parameter 

3-15 
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Synonym: MAININIT - Global ISCSI-l Initialization 

Hex Code: seXeD 
SlxeD 

DESCRIPTION: 

The MAININIT command enables installing and changing of global 
ISCSI-1 parameters and setups. 

The items able to be installed are : 
- ISCSI-l own SCSlbus ID, (default = 7) 
- The interfacing sector size between the ISCSI-1 and the Host, 

(default = 256 bytes/sector) 
- The Standard String Delimiter for String I/O functions (de­

fault = see). 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

e 
2 
4 
8 

12 
14 

w 
W 
L 
L 
W 
W 

PARAMETER BLOCK 

Meaning 

Command 
Unused/reserved 
Pointer to Parameter Block 
Unused/reserved 
Unused/reserved 
Reserved for' interprocessor 
cation 

communi-

The Parameter Block must be located in the I/O buffer 
area. 

Offset Size 

e 
1 

2 

B 
B 

B 

Meaning 

ISCSI-l own SCSlbus ID 
Interfacing Sector size 

e = 256 bytes/sector 
1 = 512 bytes/sector 
2 =le24 bytes/sector 
3 =2e48 bytes/sector 

Standard String Delimiter 
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OUT: CMDRAM 

Offset Size 

o 
2 
4 
8 

12 
14 

W 
W 
L 
L 
W 
W 

Meaning 

Status/Error return code 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor' communi­
cation 

POSSIBLE RETURN CODES: 

EXAMPLE: 

8000, 9000 = Successful, no error 
8002, 9002 = Address error 
8006, 9006 = Missing or invalid parameter 

To set the ISCSI-l ID to 6, the interfacing sector size to 
256 bytes and the string delimiter to '$'. 

MAININIT 

@002 

* 
* 

LEA.L 
LEA.L 
MOVE.W 
MOVE.B 
MOVE.L 
MOVE.W 
TST.W 
BPL.S 
XEXT 

END 

SCSI+CMDRAM,A0 
SCSI+IOBUFl,Al 
#$0600, (AI) 
# ' $ , ,2 (AI) 
#IOBUFl,4{A0) 
#$000D, (A0) 
(A0) 
@002 
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;GET COMMAND RAM ADDRESS 
;GET I/O BUFFER #1 
;DEFINITIONS 

;POINTER TO DEFINITIONS 
; COMMAND 
;WAIT UNTIL READY 

;DONE 



Synonym: SFTIME - set flush buffers time interval 

Hex Code: $BXBE 
$lXBE 

DESCRIPTION: 

In the buffered write mode the ISCSI-l firmware flushes out the 
modified buffers after a specified time out. On default this 
time out is 15 seconds. The SFTIME command is used to change 
this interval, or to disable the function. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

OUT: 

B 
2 
4 

8 
12 
14 

CMDRAM 

Offset 

B 
2 
4 
8 

12 
14 

W 
W 
L 

L 
W 
W 

Size 

w 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command 
Unused/reserved 
time out interval 
(a value of SBB represents one 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

8BB0, 900B = Successful, no error 

3-18a 
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EXAMPLE: 

We set the auto flush timeout to 10 seconds. 

SFTIME LEA.L 
MOVE.L 
MOVE.W 

@001 TST.W 
BPL.S 
XEXT 
END 

$A02100,A0 
# 5 0 0 0 , 4 (A 0 ) 
#$0E, (A0) 
(A0) 
@001 

3-18b 

;GET COMMAND RAM 
;10 SECONDS TIMEOUT 
;COMMAND CODE 
;WAIT FOR COMPLETION 



Synonym: GETCHR - Read one Byte from a logical Block 

Hex Code: $0X10 
$lX10 

DESCRIPTION: 

The GETCHR command returns in the CMDRAM a data byte from a 
logical block. The byte is addressed by the logical block 
address and an offset from the block base to the byte. 

PARAMETER PASSING: 

IN: CMDRAM 

OUT: 

Offset Size 

0 
2 
4 
8 

12 
14 

CMDRAM 

Offset 

o 
2 

4 
8 

12 
14 

W 
w 
L 
L 
W 
W 

Size 

w 
w 

L 
L 
W 
W 

Meaning 

Command/Target ID 
Unused/reserved 
Logical Block Address 
Offset from Block base to the Byte 
Logical Unit 
Reserved for interprocessor communi-
cation 

Meaning 

Status/Error return code 
Data byte in the lower byte or extended 
error message 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor communi­
cation 

POSSIBLE RETURN CODES: 

8000, 9000 = Successful, no error 
8006, 9006 = Missing or invalid parameter 
800F, 900F = Extended Error Message, (refer to Appendix A 

for detailed Information) 
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EXAMPLE: 

We read the character at position 122 from logical block 2635 on 
logical unit 1 which is connected to target controller 4. The 
programming example is designed as a subroutine. 

MOVE.W 
MOVE.W 
MOVE.L 
MOVE.L 
BSR.L 

#4,D0 
#l,Dl 
#2635,D2 
#122,D3 
GETCHR 

;TARGET ID 
;LUN# 
;BLOCK ADDRESS 
;CHARACTER POSITION 
;CALL THE ROUTINE 

* 
**************************************************************** 
* * IN : 
* 
* 
* 
* 
* OUT: 
* 
* 
GETCHR 

* 
* 

MOVE.L 
LEA.L 
MOVE.L 
MOVE.W 
MOVE.L 
LSL.W 
ORI.W 
MOVE.W 
TST.W 
BPL.S 
MOVE.W 
MOVE.L 
RTS 

END 

D0.W = TARGET ID 
Dl.W = LOGICAL UNIT 
D2.L = LOGICAL BLOCK ADDRESS 
D3.L = CHARACTER OFFSET 

D0.B = CHARACTER 

A0,-(A7) 
ISCSI+CMDRAM,A0 
D2,4 (A0) 
Dl,12(A0) 
D3,8(A0) 
#8,D0 
#$"0l0,D0 
D0,(A0) 
(A" ) 
@00l 
2(A0),D0 
(A7) +,A0 

3-2" 

;SAVE A0 
;GET COMMAND RAM POINTER 
;LOGICAL BLOCK 
;LOGICAL UNIT 
;CHARACTER OFFSET 
;ADJUST ID 
;GETCHR COMMAND 

;WAIT UNTIL READY 

;GET THE CHARACTER 
;RESTORE REGISTER 
;RETURN TO CALLER 



Synonym: PUTCHR - Write one or two Bytes to a logical Block 

Hex Code: $9X14 
$lX14 

DESCRIPTION: 

This command wr i tes up to two data bytes to a log ica"l block. 
The location where the bytes are written is addressed with the 
logical block address and an offset to the write position in 
the logical block. The lower byte of the data is written first 
the second byte is only written if it is unequal to zero. 

NOTE: This command works only when the Blocking Mode is en­
abled and the accessed block is resident in any hashing 
buffer! 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

OUT: 

9 
2 
4 
8 

12 
14 

CMDRAM 

Offset 

9 
2 
4 
8 

12 
14 

W 
W 
L 
L 
W 
W 

Size 

W 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command/Target ID 
Data Byte(s) 
Logical Block Address 
Offset from Block Base to write 
Logical Unit 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
Extended Error Message 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

8999, 9999 = Successful, no error 
8996, 9996 = Missing or invalid parameter 

Position 

communi-

communi-

800F, 900F = Extended Error Message, (Refer to Appendix A 
for detailed Information) 
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EXAMPLE: 

We write a byte to position lee from logical block 2eee on the 
logical unit 1 which is connected to target controller 4. The 
programming example is designed as a subroutine. 

MOVE.W 
MOVE.W 
MOVE.L 
MOVE.L 
MOVE.W 
BSR.L 

#4,D~ 
#l,Dl 
#2~~~,D2 
#1~~,D3 
#$~~FF,D4 
PUTCHR 

;TARGET ID 
;LUN# 
;BLOCK ADDRESS 
;CHARACTER POSITION 
; DATA 
;CALL THE ROUTINE 

* 
**************************************************************** 
* 
* 
* 
* 
* 
* 
* 
* 
* 
PUTCHR 

@~0l 

* 
* 

IN : 

OUT: 

MOVE.L 
LEA.L 
MOVE.L 
MOVE.W 
MOVE.L 
MOVE.W 
LSL.W 
ORI.W 
MOVE.W 
TST.W 
BPL.S 
MOVE.L 
MOVE.L 
RTS 

END 

D~.W = TARGET ID 
Dl.W = LOGICAL UNIT 
D2.L = LOGICAL BLOCK ADDRESS 
D3.L = CHARACTER OFFSET 
D4.W = CHARACTER(S) 

D0.L = RETURN CODE 

A0,-(A7) 
ISCSI+CMDRAM,A0 
D2,4(A0) 
Dl,12(A~) 
D3,8(A~) 
D4, 2 (A~) 
#8,D~ 

#$0ll4,D0 
D~, (A~) 
(A~) 
@00l 
(A~) ,D~ 
(A7)+,A0 
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;SAVE A~ 
;GET COMMAND RAM POINTER 
;LOGICAL BLOCK 
;LOGICAL UNIT 
;CHARACTER OFFSET 
;DATA BYTE(S) 
;ADJUST ID 
;PUTCHR COMMAND 

;WAIT UNTIL READY 

;GET RETURN STATUS 
;RESTORE REGISTER 
;RETURN TO CALLER 



Synonym: GETBLOC - Read logical Blocks from a Unit 

Hex Code: SOX20 
SlX20 

DESCRIPTION: 

This function reads a number of blocks from the specified lo­
gical unit ahd returns a pointer to the first byte of the data. 
The blocks which should be read are requested as contiguous on 
the medium. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

o 
2 
4 
a 

12 
14 

OUT: CMDRAM 

w 
W 
L 
L 
W 
W 

Offset Size 

o 
2 
4 
a 

12 
14 

w 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command/Target ID 
Number of Blocks to read (max = 256) 
Block address 
Unused/reserved 
Logical unit number 
Reserved for interprocessor communi­
cation 

Meaning 

Status/Error return code 
Number of Blocks which were read 
Pointer to first byte of data 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor communi­
cation 

a~o~, 9000 = Successful, no error 
a002, 9002 = Address error 
a~06, 9006 = Missing or invalid parameter 
aoop, 900P = Extended Error Message (Refer to Appendix A 

for detailed information) 
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EXAMPLE: 

The program reads 4 logical blocks from the target with the 
ID = ", logical unit number ~. 'l'hc fjrst block address is $1"". 

RDBLOCK MOVEA.L #ISCSI+CMDRAM,A~ iCOMMAND RAM POINTER 
MOVE.W #4,2(A~) iNUMBER OF BLOCKS 
MOVE.L #$1,,~,4(A") iBLOCK ADDRESS 
MOVE.W #",12(A0) iLOGICAL UNIT NUMBER 
MOVE.W # $""2", (A") iCOMMAND/TARGET ID 

@""l TST.W (A" ) iREADY? 
BPL.S @""l iN, WAIT 
TST.B 1 (A") i Y , ERROR? 
BEQ.S @""2 iN 
BRA.S ERROR jY 

@""2 MOVEA.L 4 (A") ,A" iGET DATA POINTER 
ADDA.L #ISCSI,A" iADD BASE ADDRESS 
RTS 

* 
ERROR 

* 
END 
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Synonym: PUTBLOC - Write logical Blocks to a Unit 

Hex Code: S~X22 
SlX22 

DESCRIPTION: 

This function writes a number of contiguous blocks to a logical 
unit. The blocks must reside in the ISCSI-l onboard Dual Ported 
RAM (in the I/O buffers). 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

~ 
2 
4 
8 

12 
14 

OUT: CMDRAM 

W 
W 
L 
L 
W 
W 

Offset Size 

~ 
2 
4 
8 

12 
14 

W 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command/Target ID 
Number of blocks to write (max = 256) 
Block address of first block 
Pointer to first byte of data 
Logical unit number 
Reserved for interprocessor communi­
cation 

Meaning 

Status/Error return code 
Number of blocks which were written 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor communi-

8~~~, 9~~~ = Successful, no error 
8~~2, 9~~2 = Address error . 
8~~6, 9~~6 = Missing or invalid parameter 
8~~F, 9~~F = Extended Error message (Refer to Appendix A 

for detailed information) 
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The program writes out 4 logical blocks starting with block add­
ress $lBB to Target B, logical unit B. 

WRBLOCK MOVEA.L 
MOVE.W 
MOVE.L 
MOVE.L 
MOVE.W 

* 
LEA.L 
MOVEA.L 
MOVE.L 

@BBI MOVE.L 
SUBQ.L 
BNE.S 

* 
MOVE.W 

@BB2 TST.W 
BPL.S 
TST.B 
BEQ.S 
BRA.S 

@BB3 RTS 
* 
ERROR 

* 
END 

#ISCSI+CMDRAM,AB 
#4,2(AB) 
#$lBB,4(AB) 
#10 BUF1,8(AB) 
#B,12(AB) 

BUFFER (PC) ,AI 
#ISCSI+IO_BUFl,A2 
#512,DB 
(AI) +, (A2) + 
#l,DB 
@BBI 

#$BB22, (AB) 
(AB) 
@BB2 
1 (AB) 
@BB3 
ERROR 

3-26 

iCOMMAND RAM POINTER 
iNUMBER OF BLOCKS 
iBLOCK ADDRESS 
;DATA POINTER 
;LOGICAL UNIT NUMBER 

;GET DATA 
;GET DPR ADDRESS 
;BLOCK SIZE 
;TRANSFER DATA 

;COMMAND/ID 
iREADY? 
;N, WAIT 
;Y, ERROR? 
;N 
i Y 



Synonym: GETSTR - Read a delimited String from a logical Block 

Hex Code: $~X3~ 
$lX3~ 

DESCRIPTION: 

The GETSTR command copies a delimited string from a- logical 
block of a unit to the I/O buffer. When the string delimiter is 
not found,a maximum string of the size of one block is returned. 
At offset 2 in the CMDRAM the string delimiter can be specified. 
If this parameter is set to ~, the standard delimiter (installed 
with MAININIT, default is $~~) is used. The Parameter at offset 
4 in CMDRAM holds the offset from the logical block base to the 
first byte of the requested string. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

~ 
2 
4 
8 

12 
14 

OUT: CMDRAM 

W 
W 
L 
L 
W 
W 

Offset Size 

~ 
2 
4 
8 

12 
14 

W 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command/Target ID 
Optional String Delimiter 
First Byte Location in Block 
Logical Block Address 
Logical Unit Number 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
Extended Error Message 
Pointer to String 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

8~~~, 9~~~ = Successful, no error 
8~~2, 9~~2 = Address error 
8~~6, 9~~6 = Missing or invalid parameter 

communi-
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8~~F, 9~~F = Extended Error Message (Refer to Appendix A 
for detailed information) 
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Synonym: PUTSTR - Write a delimited String to a logical Block 

Hex Code: S9X32 
SlX32 

DESCRIPTION: 

The PUTSTR command copies a delimited string from the I/O buffer 
into a specified block of a logical unit. When the string delim­
iter is not found, a maximum string of the size of one block is 
copied. 
At offset 2 in the CMDRAM the string delimiter can be specified. 
If this parameter is set to 9, the standard delimiter (installed 
with MAININIT, default is $99) is used. The Parameter at offset 
4 in CMDRAM holds the offset from the logical block pase to the 
first byte of the destination area. The string source location 
is requested at the lowest byte of one of the I/O buffers. 

NOTE: This command works only when the Blocking Mode is en­
abled and the accessed block is resident in any hashing 
bufferl 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

OUT: 

9 
2 
4 

8 
12 
14 

CMDRAM 

Offset 

9 
2 
4 
8 

12 
14 

W 
W 
L 

L 
W 
W 

Size 

W 
W 
L 
L 
W 
W 

Meaning 

Command/Target ID 
Optional string delimiter 
Offset in destination block to the first 
string location 
Destination block address 
Logical unit number 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 
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POSSIBLE RETURN CODES: 

aeee, geee = Successful, no error 
aee2, gee2 = Address error 
aee6, gee6 = Missing or invalid parameter 
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Synonym: GETCNT - Read a counted String from a logical Block 

Hex Code: S9X33 
SlX33 

DESCRIPTION: 

The GETCNT command copies a counted string from a' logical 
block of a unit to the I/O buffer. The string is delimited with 
the standard string delimiter (default = $99). 
The Parameter at offset 4 in CMDRAM holds the offset from the 
logical block base to the first byte of the requested string. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

9 
2 
4 
8 

12 
14 

OUT: CMDRAM 

w 
W 
L 
L 
W 
W 

Offset Size 

9 
2 
4 
8 

12 
14 

w 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command/Target ID 
String length 
First Byte Location in Block 
Logical Block Address 
Logical Unit Number 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
Extended Error Message 
Pointer to String 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

8999, 9999 = Successful, no error 
8992, 9992 = Address error 
8996, 9996 = Missing or invalid parameter 
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Synonym: PUTCNT - Write a counted String to a logical Block 

Hex Code: $9X35 
$lX35 

DESCRIPTION: 

The PUTCNT command writes a counted string to a logical block. 
The first byte location of the source string is requested at the 
beginning of the I/O buffer 1 (or two for the second command 
RAM) • 

NOTE: This command works only when the Blocking Mode is. en­
abled and the accessed block is resident in any hashing 
buffer! 

PARAMETER PASSING: 

IN: CMDRAM 

OUT: 

Offset Size 

9 
2 
4 
8 

12 
14 

CMDRAM 

Offset 

9 
2 
4 
8 

12 
14 

W 
W 
L 
L 
W 
W 

Size 

W 
W 
L 
L 
W 
W 

Meaning 

Command/Target ID 
String length 
First Byte location in the Block 
Block address 
Logical unit number 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

POSSIBLE RETURN CODES: 

8999, 9999 = Successful, no error 
8992, 9992 = Address error 
8996, 9996 = Missing or invalid parameter 
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Synonym: CTLSTAT - Return General Controller Status 

Hex Code: S9X44 
SlX44 

DESCRIPTION: 

This command returns the current status of the ISCSI-l con­
troller as a block of parameters. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

9 
2 
4 
8 

12 
14 

OUT: CMDRAM 

w 
W 
L 
L 
W 
W 

Offset Size 

9 
2 
4 
8 

12 
14 

w 
W 
L 
L 
W 
W 

Meaning 

Command 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
Unused/reserved 
Pointer to the Parameter Block 
Unused/reserved 
Unused/reserved 

communi-

Reserved for interprocessor communi­
cation 

PARAMETER BLOCK 

Offset Size 

99 
91 

92 
93 

B 
B 

B 
B 

3-35 

Meaning 

ISCSI-l own ID 
Interfacing sector size 

99 = 256 bytes 
91 = 512 bytes 
92 = 1924 bytes 
93 = 2948 bytes 

Standard string delimiter 
SCSI status 

99 = disconnected 
91 = connected as initiator 
92 = selected as target 



94 B Target mode 
99 = disabled 
91 = enabled 

95 B Auto backup mode 
99 = disabled 
91 = enabled 

96 B Auto reserve/release unit 
99 = disabled 
91 = enabled 

97 B Data buffering 
99 = disabled 
91 = enabled 

98 B Locked units 
bits 9-4 - if 

if 

POSSIBLE RETURN CODES: 

8999, 9999 = Successful, no error 
8902, 9902 = Address error 

for 

9 
1 

8006, 9096 = Missing or invalid parameter 
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Synonym: CHKTARG - Check for and test existing Targets 

Hex Code: $9X45 
$lX45 

DESCRIPTION: 

This command scans the SCSIbus for all possible IDs and returns 
information about the existence and the type of the correspon­
ding devices. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

9 
2 
4 
8 

12 
14 

OUT: CMDRAM 

w 
W 
L 
L 
W 
W 

Offset Size 

9 
2 
4 
8 

12 
14 

w 
W 
L 
L 
W 
W 

Meaning 

Command 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
Unused/reserved 
Pointer to return parameters 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

RETURN PARAMETER BLOCK 

communi-

communi-

- The command always returns an eight byte parameter 
block which contains the ID status information. 

- The block starts with the information of ID 9 and 
ends with ID 7. 

- The status information byte can hold one of the fol-
lowing values: 

$99 - direct-access device 
$91 - sequential-access device 
$92 - printer device 
$93 - processor device 
$94 - write-once read multiple device 
$95 - read-only direct-access device 
$7F - device does not exist 
$89 - unknown device type 
$FF - ISCSI-l own ID 
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POSSIBLE RETURN CODES: 

EXAMPLE: 

CHECK 

@""l 

@""2 

@l"" 

@HH 

@1"2 

@1"3 

@1"4 
@3"" 

* 
l<lOWNID 
MUNKN 
MMAGN 
MNEXIS 
MTAPE 
MSTART 

8""", 9""" = Successful, no error 

XPCL 
XPCL 
XPMC 
MOVEA.L 
TST.W 
BPL.S 
MOVE.W 
TST.W 
BPL.S 
MOVEA.L 
ADDA.L 
MOVE.L 
MOVE.B 
XPCL 
XCBD 
XPEL 
CMP.B 
BNE.S 
XPMC 
BRA.S 
CMP.B 
BNE.S 
XPMC 
BRA.S 
CMP.B 
BNE.S 
XPMC 
BRA.S 
CMP.B 
BNE.S 
XPMC 
BRA.S 
XPMC 
ADDQ.L 
CMP.B 
BLT.S 
XPCL 
XEXT 

DC.B 
DC.B 
DC.B 
DC.B 
DC.B 
DC.B 
DC.B 
EVEN 
END 

MSTART 
#ISCSI+CMDRAM,A" 
(A" ) 
@""l 
#$45,(A") 
(A" ) 
@""2 
4(A"),A3 
#ISCSI,A3 
#",Dl 
(A3)+,D2 

#$FF,D2 
@l"l 
MOWNID 
@3"" 
#$8",D2 
@1"2 
MUNKN 
@3"" 
# $7F ,D2 
@1"3 
MNEXIS 
@3"" 
#",D2 
@1"4 
MMAGN 
@3"" 
MTAPE 
#l,Dl 
#8,Dl 
@l"" 

ISCSI-l'," 

;CH/J.Jo' 
;CH/J.Jo' 
; S'I'AWI' MI';~;~;ACE 

; CMI)HAM 
; BUSY-' 
; Y, WA 1'1' 
;COMMAND 
;BUSY? 
i Y, WAI'l' 
iGET POINTER 
iADD BOARD BASE 
iCOUNTER 
;GET DATA 
iCR/LF 
iBIN TO DEC_ASCII 
;WRITE ID 
iOWN? 
iN 
;Y 

;UNKNOWN DEVICE? 
;N 
i Y 

iNON EXISTING? 
;N 
iY 

iMAGNETIC DISK? 
iN 
iY 

iSHOULD BE STREAMER TAPE 
iNEXT ID 
iDONE? 
iN, CONTINUE 
;CR/LF 
;EXIT TO PDOS 

UNKNOWN DEVICE TYPE'," 
MAGNETIC DISK'," 
NON EXISTING'," 
STREAMER TAPE'," 

'ID DEVICE',1",13 
'---------------------------',,, 
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Synonym: GUNPARM - Get Unit Parameters 

Hex Code: S~X46 
SlX46 

DESCRIPTION: 

The command is the invers of the SUNPARM (set units parameters) 
command and returns the installed values for the specified logi­
cal unit. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

OUT: 

~ 

2 
4 
8 

12 
14 

CMDRAM 

Offset 

~ 
2 
4 
8 

12 
14 

W 

W 
L 
L 
W 
W 

Size 

w 
W 
L 
L 
W 
W 

Meaning 

Command/Target ID 
If the ID is the ISCSI-l ID, 
of the floppy disk units are 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Logical unit number 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
Unused/reserved 
Pointer to return parameters 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

RETURN PARAMETER BLOCK 

the values 
returned. 

communi-

communi-

The parameter block format is identical to the format 
described at the SUNPARM command. Refer to that des­
cription for more information. 

POSSIBLE RETURN CODES: 

8~~~, 9~~~ = Successful, no error 
8~~6, 9~~6 = Missing or invalid parameter 
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Synonym: EXPROG - Execute User Program in DPR 

Hex Code: S9XS9 
SlXS9 

DESCRIPTION: 

This command executes a program which must be loaded into the 
ISCSI-l DPR area. The program should be located only in the I/O 
buffers and must complete with a RTS instruction. 

NOTE: The program must not access any non-local addresses be­
cause the ISCSI-l CPU can not become a VMEbus masterl 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

OUT: 

9 
2 
4 
a 

12 
14 

CMDRAM 

Offset 

9 
2 
4 
a 

12 
14 

W 
W 
L 
L 
W 
W 

Size 

w 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command 
Unused/reserved 
Program start address 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

a999, 9999 = Successful, no error 
a992, 9992 = Address error 
a996, 9996 = Missing or invalid parameter 
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Synonym: BACKUP - Backup a logical Unit 

Hex Code: $BB55 
$lB55 

DESCRIPTION: 

The command processes a backup from one logical unit to· another. 
Before the backup starts, a flush modified buffers is done if 
the ISCSI-l is in the blocking mode. The hashing buffers are de­
stroyed because they will be used as data area during the com­
mand execution. 
For the case of the destination capacity is less than the source 
capacity, the execution is paused at medium end and the firmware 
is setting the completion flag in the command RAM but. does not 
clear the command code. In this condition a removeable medium 
can be changed. The execution continues after the user has reset 
the completion flag. If the medium end condition was not awaited 
the user may decide it is an error condition and can cancel the 
backup by clearing the command code. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

OUT: 

B 
2 
4 

8 

12 
14 

CMDRAM 

Offset 

B 
2 
4 
8 

12 
14 

W 
W 
L 

L 

W 
W 

Size 

w 
W 
L 
L 
W 
W 

Meaning 

Command/Target ID 
Unused/reserved 
Source unit 

low word = logical unit number 
high word = target ID 

Destination unit 
high word = logical unit number 
low word = target ID 

Unused/reserved 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
[ extended error message ] 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 
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POSSIBLE RETURN CODES: 

a999, 9999 = Successful, no error 
a992, 9992 = Address error 
a996, 9906 = Missing or invalid parameter • 
a00F, 900F = Extended Error Message (refer to Appendix 

for detailed information) 
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Synonym: FLUSH - Flush modified Buffers 

Hex Code: S0X56 
SlX56 

DESCRIPTION: 

This command only affects the buffered write mode and is used to 
save and update all modified buffers to the devices. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

o 
2 
4 
8 

12 
14 

OUT: CMDRAM 

w 
W 
L 
L 
W 
W 

Offset Size 

o 
2 
4 
8 

12 
14 

w 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
[ extended error message ] 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

8000, 9000 = Successful, no error 
8002, 9002 = Address error 
8006, 9006 = Missing or invalid parameter 

communi-
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800F, 900F = Extended Error Message (refer to Appendix A 
for detailed information) 
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Synonym: FORMAT - Format a logical Unit 

Hex Code: S0X57 
SlX57 

DESCRIPTION: 

This command does a physical format of a logical unit. ·The in­
stalled parameters (SUNPARM) are used to format the unit. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

o 
2 
4 
8 

12 
14 

OUT: CMDRAM 

w 
W 
L 
L 
W 
W 

Offset Size 

o 
2 
4 
8 

12 
14 

w 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command/Target ID 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Logical unit number 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
[ extended error message ] 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

8000, 9000 = Successful, no error 
8006, 9006 = Missing or invalid parameter 

communi-
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800F, 900F = Extended Error Message (refer to Appendix A 
for detailed information) 
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Synonym: FTRACK - Format a Track on a Floppy Disk Drive 

Hex Code: S9X58 
SlX58 

DESCRIPTION: 

This command formats a single track on a floppy disk with the 
parameters given in the input parameter block. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

9 
2 
4 
8 

12 
14 

w 
W 
L 
L 
W 
W 

PARAMETER BLOCK 

Offset 

99 
91 
92 
93 
94 

~5 

~6 
~7 

98 

99 
19 

Meaning 

Command 
Track number 
Pointer to parameter block 
Unused/reserved 
Floppy disk number 
Reserved for interprocessor 
cation 

communi-

Size 

B 
B 
B 
B 
B 

B 

B 
B 

B 

B 
B 

3-49 

Meaning 

Number of Heads 
Number of Cylinders 
Sectors per Track 
Dummy byte 
Bytes per sector 

9 = 128 bps 
1 = 256 bps 
2 = 512 bps 
3 = 1~24 bps 

Disk density 
9 = single density 
1 = double density 

Format Pattern 
Sector interleave table ~-7 or 
new table 8 
Lowest sector number on each 
physical track (~ or 1) 
Dummy byte 
Start of sector interleave table 
when new table is asserted. (The 
length depends on the number of 
sectors) 



OUT: CMDRAM 

Offset Size 

o 
2 
4 
8 

12 
14 

w 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Status/Error return code 
[ extended error message ] 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor communi­
cation 

8000, 9000 = Successful, no error 
8002, 9002 = Address error 
8006, 9006 = Missing or invalid parameter 
800F, 900F = Extended Error Message (refer to Appendix A 

for detailed information) 
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Synonym: COMPARE - Compare Data between two logical Units 

Hex Code: SaX59 
SlX59 

DESCRIPTION: 

This command compares data between two logical units or' between 
different logical blocks on the same logical unit. 

PARAMETER PASSING: 

IN: CMDRAM 

OUT: 

Offset Size 

a 
2 
4 
8 

12 
14 

w 
W 
L 
L 
W 
W 

PARAMETER BLOCK 

Offset Size 

99 
91 
92 
96 
97 
98 
12 

CMDRAM 

Offset 

a 
2 
4 
8 

12 
14 

B 
B 
L 
B 
B 
L 
W 

Size 

w 
W 
L 
L 
W 
W 

Meaning 

Command 
Unused/reserved 
Pointer to parameter block 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

Meaning 

First unit - ID 
First unit - logical unit number 
First unit - start block address 
Second unit - ID 

communi-

Second unit - logical unit number 
Second unit - start block address 
Number of blocks to compare 

Meaning 

Status/Error return code 
[ extended error message ] 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 
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POSSIBLE RETURN CODES: 

a000, 9000 = Successful, no error 
a002, 9002 = Address error 
a006, 9006 = Missing or invalid parameter 
a00F, 900F = Extended Error Message (refer to Appendix A 

for detailed information) 
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Synonym: LOCKUN - Lock local Unit for SCSIbus access 

Hex Code: S~X5A 
SlX5A 

DESCRIPTION: 

The command allows the specified floppy disks to lock for SCSI 
bus access. 
If any Initiator selects one of these locked units a nunit not 
readyn error will be returned. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

~ 
2 

4 
8 

12 
14 

OUT: CMDRAM 

W 
W 

L 
L 
W 
W 

Offset Size 

~ 
2 
4 
8 

12 
14 

W 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command 
Lock unit flags 
bit# meaning 

~ lock all units 
1 lock floppy disk 1 
2 lock floppy disk 2 
3 lock floppy disk 3 
4 lock floppy disk 4 

When a flag is set (1) the corresponding 
unit is locked 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor communi­
cation 

Meaning 

Status/Error return code 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

communi-

8~~~, 9~~~ = Successful, no error 
8~~6, 9~~6 = Missing or invalid parameter 
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Synonym: FREEUN - Free local Unit for SCSIbus access 

Hex Code: S0X5B 
SlX5B 

DESCRIPTION: 

The command allows the specified floppy disks to be freed for 
SCSIbus access. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

o 
2 

4 
8 

12 
14 

OUT: CMDRAM 

W 
W 

L 
L 
W 
W 

Offset Size 

o 
2 
4 
8 

12 
14 

W 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command 
Unlock unit flags 
bitt meaning 

o free all units 
1 free floppy disk 1 
2 free floppy disk 2 
3 free floppy disk 3 
4 free floppy disk 4 

When a flag is set (1) the corresponding 
unit us unlocked. 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor communi­
cation 

Meaning 

Status/Error return code 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

communi-

80~~, 9~~~ = Successful, no error 
8006, 9006 = Missing or invalid parameter 
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Synonym: COpy - Copy data from one logical unit to another 

Hex Code: S~X5C 
SlX5C 

DESCRIPTION: 

This command copies data between two logical units or between 
different logical blocks on the same logical unit. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

~ 
2 
4 
8 

12 
14 

w 
W 
L 
L 
W 
W 

PARAMETER BLOCK 

Offset Size 

~~ 
~1 
~2 
~6 
~7 
~8 
12 

OUT: CMDRAM 

B 
B 
L 
B 
B 
L 
W 

Offset Size 

~ 
2 
4 
8 

12 
14 

w 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command 
Unused/reserved 
Pointer to parameter block 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

Meaning 

First unit - ID 
First unit - logical unit number 
First unit - start block address 
Second unit - ID 

communi-

Second unit - logical unit number 
Second unit - start block address 
Number of blocks to copy 

Meaning 

Status/Error return code 
[ extended error message ] 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

communi-

8~~~, 9~~~ = Successful, no error 
8~~2, 9~~2 = Address error 
8~~6, 9~~6 = Missing or invalid parameter 
8~~F, 9~~F = Extended Error Message (refer to Appendix A 

for detailed information) 
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Synonym: CHAIN - Enter command chaining mode 

Hex Code: $~X5D 
$lX5D 

DESCRIPTION: 

This command enters the chain mode and starts executing the 
chain commands which are placed in the current chain buffer. For 
detailed description of the chain mode refer to section 2.4 of 
this manual. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

~ 
2 
4 
8 

12 
14 

OUT: CMDRAM 

w 
W 
L 
L 
W 
W 

Offset Size 

~ W 
2 W 
4 L 

8 L 
12 W 
14 W 

POSSIBLE RETURN CODES: 

Meaning 

Command 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
[ extended error message ] 
Pointer to error command RAM 
buffer. 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

8~00, 9000 = Successful, no error 
800F, 9~0F = Extended Error Message 
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Synonym SEARCH - Search Data on a Logical Unit 

Hex Code: S0XSE 
SlXSE 

DESCRIPTION: 

This command scans a specified number of blocks on a . logical 
unit for a matching data pattern to the given data pattern. 
The return parameters are the the block number ond the offset 
into the block for the first found match. 

PARAMETER PASSING 

IN: CMDRAM 

Offset Size 

o 
2 
4 
8 

12 
14 

OUT: CMDRAM 

w 
W 
L 
L 
W 
W 

Offset Size 

o 
2 
4 
8 

12 
14 

w 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command/Target ID 
Length of the search pattern 
Pointer to the search pattern 
Unused/reserved 
Logical unit number 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
[extended error message] 

communi-

Block address of the pattern match 
Offset into the block 
Unused/reserved 
Reserved for interprocessor communi­
cation 

8000, 9000 = Successful, no error 
8002, 9002 = Address error 
8006, 9006 = Missing or invalid parameter 
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Synonym: TRSPMOD - Handle SCSI Command in Transparent Mode 

Hex Code: $~X6~ 
$lX6~ 

DESCRIPTION: 

The TRSPMOD command transfers a SCSI command from the I/O buffer 
to the specified Target. The resulting parameters and the SCSI­
bus state are returned in CMDRAM. Data and extended messages are 
returned in the I/O buffer area. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

~ 
2 
4 
8 

Meaning 

Command 
Data transfer length (bytes) 
Pointer to the Command in Buffer 
Pointer to data area 
Target ID 12 

14 

w 
W 
L 
L 
W 
W Reserved for interprocessor communi­

cation 

NOTE: A preceding byte which contains the SCSI command 
length is required at the command block. 

OUT: CMDRAM 

Offset Size 

~ 
2 
4 
8 

12 
14 

w 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Status/Error return code 
[extended error message] 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

8~~~, 9~~~ = Successful, no error 
8~~2, 9~~2 = Address error 
8~~6, 9~~6 = Missing or invalid parameter 
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EXAMPLE: 

Send the optional command REZERO UNIT to the Target with the 
ID = ~ in transparent mode. 

TRSPMOD 

@~~2 

* 
* 

@~~3 

* 

LEA.L 
LEA.L 
MOVE.L 
MOVE.W 
MOVE.W 
MOVE.B 
MOVE.B 
MOVE.B 
MOVE.L 
MOVE.W 
TST.W 
BPL.S 

TST.B 
BEQ.S 
BRA.S 
RTS 

END 

SCSI+CMDRAM,A~ 
SCSI+IOBUFl,Al 
#IOBUFl,4(A~) 
#$~~,2(A~) 
#$~~,12(A~) 
# $~6, (AI) + 
#$~l,(Al)+ 
# $~~, (AI) + 
#$~~,(AI)+ 
#$~~6~, (A~) 
(A~) 
@~~2 

I(A~) 
@~~3 
ERRHDL 
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;GET COMMAND RAM ADDRESS 
;GET I/O BUFFER #1 
;POINTER TO DEFINITIONS 
;TRANSFER COUNTER = ~ 
;ID = ~ 
;COMMAND LENGTH 
;LOAD COMMAND BLOCK 

;ISCSI-I COMMAND 
;WAIT UNTIL. READY 

; ERROR? 
;N 
;ERROR HANDLING 



Synonym: TARGMOD - Enable/disable Controller Target Mode 

Hex Code: $0X62 
$lX62 

DESCRIPTION: 

This command enables/disables (depends on the current state) the 
ISCSI-l Target mode. This means when the Target mode is enabled, 
the ISCSI-l is selectable as a Target via the SCSIbus. The Tar­
get mode can be used to connect two Host systems via the SCSIbus 
or to allow SCSIbus access to the floppy disks. 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

OUT: 

0 
2 
4 
8 

12 
14 

CMDRAM 

Offset 

o 
2 
4 
8 

12 
14 

W 
W 
L 
L 
W 
W 

Size 

w 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

Command/Target ID 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

8000, 9000 = Successful, no error 
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Synonym: TARGINT - set target interrupt mode 

Hex Code: $~X63 
$lX63 

DESCRIPTION: 

When the SCSI target mode is enabled and a message is received 
from an initiator, optional an interrupt can be generated. The 
message info is returned at address $2~F~ (board relative) in 
the following format: 

Offset Size 

2 
4 
8 

W 

W 
L 
W 

PARAMETER PASSING: 

IN: CMDRAM 

Offset Size 

OUT: 

~ 
2 

4 
8 

12 
14 

CMDRAM 

Offset 

~ 
2 
4 
8 

12 
14 

W 
W 

L 
L 
W 
W 

Size 

W 
W 
L 
L 
W 
W 

POSSIBLE RETURN CODES: 

Meaning 

$~~~~ if no message was received, 
negative if a message was received from 
an initiator 
Initiator ID 
Pointer to the message block 
Number of 256 byte blocks 

Meaning 

Command 
~ = disable target interrupts 
1 = enable target interrupts 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

Meaning 

Status/Error return code 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Unused/reserved 
Reserved for interprocessor 
cation 

communi-

communi-

8~~~, 9~~~ = Successful, no error 
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Synonym: ABORT - Abort Command execution 

Hex Code: NONE! 

DESCRIPTION: 

The ABORT function is not a normal ISCSI-I command but it can be 
used to abort any command execution. The ABORT function is exe­
cuted as an interrupt service routine which handles the PI/T 
port interrupt at level 6. The interrupt can be triggered by 
reading the address BASE + $1991 from the ISCSI-l. The Firmware 
terminates any command execution, reset the SCSIbus and restarts 
the mainloop which polls the command RAMs. 

PARAMETER PASSING: 
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3.5 ISCSI-l Target Mode Description 

3.5.1 Overview 

The ISCSI-l supports a subset of the SCSI Common Command Set 
which is defined in the ANSI X3T9.2 standardization note. The 
commands are : 

COMMAND 

TEST UNIT READY 
REQUEST SENSE 
FORMAT UNIT 
READ/RECEIVE 
WRITE/SEND 
INQUIRY 

OPCODE 

$~~ 
$~3 
$~4 
$~8 
$~A 
$12 

The ISCSI-l supports up' to five logical units which can be 
accessed from the SCSlbus: 

UNIT#: DEVICE 

o ISCSI-l processor device 
1 Floppy disk drive 1 
2 Floppy disk drive 2 
3 Floppy disk drive 3 
4 Floppy disk drive 4 

The ISCSI-l supports intersystem connection using the target 
message area to inform the host about received data. Optional 
interrupts can be generated when the data are transferred from 
the initiator (See the TARGINT command description). 
The target message area has the following format: 

Address 

$2~F~ 

$2~F2 
$2~F4 
$2~F8 

Size 

W 

W 
L 
W 

Meaning 

Contains zero if no data has been re­
ceived from LUN #~. 
Becomes negative when data are received 
from the initator. 
Contains the initiators ID. 
This is a pointer to the received data. 
Contains the number of received 256 byte 
blocks. 
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3.5.2 Detailed description of the supported CCS commands 

TEST UNIT READY 

The TEST UNIT READY command returns a status byte which reflects 
the current state of the target. 

COMMAND BLOCK: 

+-+-+-+-+-+-+-+-+ 
17161514131211191 
+-+-+-+-+-+-+-+-+ 
19 9 9 9 9 9 9 91 
+-+-+-+-+-+-+-+-+ 
ILIUINI9 9 9 9 91 
+-+-+-+-+-+-+-+-+ 
19 9 9 9 9 9 9 91 
+-+-+-+-+-+-+-+-+ 
19 9 9 9 9 9 9 91 
+-+-+-+-+-+-+-+-+ 
19 9 9 9 9 9 9 91 
+-+-+-+-+-+-+-+-+ 
19 9 9 9 9 9 9 91 
+-+-+-+-+-+-+-+-+ 

RETURNED STATUS BYTE: 

BITt 

OPCODE 

$99 - Good return, unit ready 
$92 - Check condition 
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REQUEST SENSE 

The REQUEST SENSE command requests that the target transfer 
sense data to the initiator. 

COMMAND BLOCK: 

+-+-+-+-+-+-+-+-+ 
17161514131211101 
+-+-+-+-+-+-+-+-+ 
10 0 0 0 0 0 1 11 
+-+-+-+-+-+-+-+-+ 
ILluINI0 0 0 0 01 
+-+-+-+-+-+-+-+-+ 
10 0 0 0 0 0 0 01 
+-+-+-+-+-+-+-+-+ 
10 0 0 0 0 0 0 01 
+-+-+-+-+-+-+-+-+ 
10 0 0 0 0 1 0 01 
+-+-+-+-+-+-+-+-+ 
10 0 0 0 0 0 0 01 
+-+-+-+-+-+-+-+-+ 

SENSE DATA: 

BIT' 

OPCODE 

ALLOCATION LENGTH 

The REQUEST SENSE command always returns a block of 4 bytes of 
information. 

BYTE MEANING 

00 Sense key, error information 
01 Logical block address (MSB) 
02 Logical block address 
03 Logical block address (LSB) 

SENSE KEYS 

$00 NO SENSE. 
$01 RECOVERED ERROR 
$02 NOT READY 
$03 MEDIUM ERROR 
$04 HARDWARE ERROR 
$05 ILLEGAL REQUEST 
$06 not used 
$07 not used 
$08 not used 
$09 not used 
$0A not used 
$0B ABORTED COMMAND 
$0C not used 
$0D VOLUME OVERFLOW 
$0E not used 
$0F reserved 
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FORMAT UNIT 

The FORMAT UNIT command can be used to format one of the logical 
units of the ISCSI-l. If the LUN number in the command block is 
1 through 4, one of the floppy disk drives will be formatted. If 
the LUN number is 0, the ISCSI-l will perform a local reset and 
a restart of the firmware. 

COMMAND BLOCK: 

+-+-+-+-+-+-+-+-+ 
17161514131211101 
+-+-+-+-+-+-+-+-+ 
10 0 0 0 0 1 0 01 
+-+-+-+-+-+-+-+-+ 
ILluINI0 0 0 0 01 
+-+-+-+-+-+-+-+-+ 
10 0 0 0 0 0 0 01 
+-+-+-+-+-+-+-+-+ 
10 0 0 0 0 0 0 01 
+-+-+-+-+-+-+-+-+ 
10 0 0 0 0 0 0 01 
+-+-+-+-+-+-+-+-+ 
10 0 0 0 0 0 0 01 
+-+-+-+-+-+-+-+-+ 

BITt 

OPCODE 
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READ/RECEIVE 

The READ/RECEIVE command requests a data transfer from the 
target to the initiator. The HEAD/RECEIVE affects tile ISCSI-I in 
subsequent ways. If the logic~] unit number s~t to zero, the 
ISCSI-I memory contents are lPturned in blocks of 256 bytes, 
starting with the memory address which is specifj~d as the 
block address. If the logical unit number is 1 through 4, tilen 
the specified blocks/sectors of the corresponding f]o~py disk 
drive are returned. 

COMMAND BLOCK: 

+-+-+-+-+-+-+-+-+ 
17161514131211101 
+-+-+-+-+-+-+-+-+ 
10 0 0 0 1 0 0 01 
+-+-+-+-+-+-+-+-+ 
ILIUINIX X X X xl 
+-+-+-+-+-+-+-+-+ 
Ix X X X X X X xl 
+-+-+-+-+-+-+-+-+ 
Ix X X X X X X xl 
+-+-+-+-+-+-+-+-+ 
Ix X X X X X X xl 
+-+-+-+-+-+-+-+-+ 
10 0 0 0 0 0 0 01 
+-+-+-+-+-+-+-+-+ 

BITt 

OPCODE 

BLOCK ADDRESS (MSB) 

BLOCK ADDRESS 

BLOCK ADDRESS (LSB) 

NUMBER OF BLOCKS 
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WRITE/SEND 

The WRITE/SEND command requests a data transfer from the 
initiator to the target. The WRITE/SEND affects the ISCSI-1 in 
subsequent ways. If the logical unit number set to zero, the 
data are transfered to the memory address of the ISCSI-1 which 
is specified with the block address. The block size for this 
operation is 256 bytes. If the logical unit number is 1 through 
4, then the specified blocks/sectors are written to the corres­
ponding floppy disk drive. 

COMMAND BLOCK: 

+-+-+-+-+-+-+-+-+ 
17161514131211101 
+-+-+-+-+-+-+-+-+ 
10 0 0 0 1 0 1 01 
+-+-+-+-+-+-+-+-+ 
ILIUINIX X X X xl 
+-+-+-+-+-+-+-+-+ 
Ix X X X X X X xl 
+-+-+-+-+-+-+-+-+ 
Ix X X X X X X xl 
+-+-+-+-+-+-+-+-+ 
Ix X X X X X X xl 
+-+-+-+-+-+-+-+-+ 
10 0 0 0 0 0 0 01 
+-+-+-+-+-+-+-+-+ 

BIT# 

OPCODE 

BLOCK ADDRESS (MSB) 

BLOCK ADDRESS 

BLOCK ADDRESS (LSB) 

NUMBER OF BLOCKS 
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INQUIRY 

The INQUIRY command requests that information regarding parame­
ters of the target and its attached peripheral device(s) be sent 
to the initiator. 

COMMAND BLOCK: 

BIT# 

OPCODE 

+-+-+-+-+-+-+-+-+ 
17161514131211191 
+-+-+-+-+-+-+-+-+ 
19 9 9 1 9 9 1 91 
+-+-+-+-+-+-+-+-+ 
ILIUINI9 9 9 9 91 
+-+-+-+-+-+-+-+-+ 
19 9 9 9 9 9 9 91 
+-+-+-+-+-+-+-+-+ 
19 9 9 9 9 9 9 91 
+-+-+-+-+-+-+-+-+ 
19 9 1 0 9 9 9 91 
+-+-+-+-+-+-+-+-+ 

ALLOCATION LENGTH 

10 0 0 0 9 9 9 01 
+-+-+-+-+-+-+-+-+ 

INQUIRY DATA: 

BYTE MEANING 

99 
91 
92 
93 
94 
95 - 31 

Peripheral device type 
not used, always 9 
not used, always 9 
reserved 
additional data length 
Vendor unique parameter 
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4. THE ISCSI-l INTERRUPT STRUCTURE 

On command complete the ISCSI-l can generate an interrupt if the 
command interrupt bit is set (refer to section 3.1 in this 
manual). The interrupt is sent to the VMEbus via the on board 
BIM. There are four interrupts which are supported: 

BIM Interrupt 

9 Command successfully completed on channel 1 
1 Command completed on channell, error was 

detected 
2 Command successfully completed on channel 2. 
3 Command completed on channel 2, error was 

detected 

The interrupt vectors and levels are programmable by programming 
the BIM. For detailed information how to program the BIM, please 
refer to the Hrdware User's Manual. 
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APPENDIX - A 

ISCSI-1 Error Messages Summary 

$8fHH 
$8~~6 
$8~~7 
$8~~B 
$8~~C 

SCSIbus Parity Error 
Missing or invalid parameter(s) 
Illegal use of an ISCSI-l Command 
Address Error, Invalid Pointer or Address Parameter 
An exception was generated during executing a command. 
The command RAM contains additional informations: 

Offset Size Meaning 

~ 
2 
4 
8 

12 
14 

w 
W 
L 
L 

w 
w 

Error code 
Special format word (68~1~) 
Program counter (error address) 
Pointer to a system stack copy (This 
pointer is board relative always!!!) 
Unused/reserved 
reserved for interprocessor communic. 

$8~~E 
$8~~F 

Data compare mismatch 
Extended Error Message. The Error Message extension is 
located in CMDRAM at offset $~2. 

$8FFF Unknown Command 

Extended Error Messages 

SCSI ERRORS 

$8~~F0l~1 
$8~~F~1~2 
$8~~F~1~3 
$8~~F~1~4 
$8~~F0l~5 
$8~~F~1~6 
$8~~F~1~7 
$8~~F~1~8 
$8~~F~1~9 

ISCSI-l timeout error 
Logical unit is not ready 
SCSIbus read error 
SCSIbus write error 
Specified logical block not found 
Target reservation conflict 
Format error 
Undefined/unknown SCSI command 
Target did not respond during selection phase 

FLOPPY DISK ERRORS 

$8~~F~3~2 
$8~~F~3~3 
$8~~F~3~4 
$8~~F~3~5 
$8~~F~3~7 

Floppy disk not ready 
FDC read error 
FDC write error 
Floppy disk record not found 
Floppy disk format error 
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APPENDIX - B 

ISCSI-l Default Setups 

Global Definitions: ISCSI-l SCSlbus ID ••••••••••••• 7 
Interfacing Sector Size •••••••• 256 Bytes 
VMEbus Address Offset •••••••••• ~ 
Data hashing for write ••••••••• disabled 

SCSlbus Definitions: Target Mode •••••••••••••••••••• disabled 
Special Command Sets ••••••••••• none 
Blocksize for all log. Units ••• 5l2 Bytes 
Blocking Mode for Write •••••••• disabled 
Auto Backup Mode ••••••••••••••• disabled 
Auto Reserve/Release Unit •••••• disabled 
Hashing for read .•••••••••••••• enabled 

Floppy Disk Drives: Locked/reserved Units •••••••••• none 
Sides per Disk ••••••••••••••••• 2 
Cylinders per Disk ••••••••••••• 8~ 
Sectors per Cylinder ••••••••••• 32 
Bytes per Sector ••••••••••••••• 256 
Disk Density ••••••••••••••••••• double 
Sector Offset (BIAS) .•••••••••• ~ 
Format Pattern ••••.••••••••.••• $E5 
Sector Interleave for Format ••• l 
Floppy Disk Steprate ••••••••••. 3 ms 
Hashing for read ••••••••••••••• disabled 
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APPENDIX - C 

ISCSI-1 MEMORY LAYOUT FROM LOCAL SIGHT 

======================= BOARD BASE ============================ 

$99fiH' - $9499 

$9499 - $2999 

1 KB 

3 KB 

VECTOR AREA 

FIRMWARE WORK AREA 

==================== DUAL PORTED MEMORY ====================== 

$2999 1 W HOLDS THE BOARD AND THE FIRMAWARE REVI-
SION CODE 

$2199 - $219F 16 B CMDRAM #1 

$2119 - $22FF 496 B CMD CHAIN AREA #1 = 31 CMDRAMS 

$2399 - $2AFF 2 KB I/O BUFFER #1 

$2B99 - $32FF 2 KB I/O BUFFER #2 

$3399 - $34FF 512 B CMD CHAIN AREA #2 = 31 CMDRAMS 

$3599 - $359F 16 B CMDRAM #2 

$3519 - $3FFF 3 KB RESERVED 

$4999 - $lFFFF 112 KB HASHING BUFFERS (16 BUFFERS, 7KB/BUFFER) 

=========================== END OF RAM ========================= 
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ISCSI-l MEMORY LAYOUT FROM SYSTEM/VMEBUS SIGHT 

================== ISCSI-l BASE ADDRESS ======================== 

A~~~~~ - A~~FFF Reading a WORD from an EVEN address such as 
A~~~~~ will return RESET/SYSFAIL status infor­
mation in the bits 8,9 and l~. 
Read or write a BYTE at an ODD address will 
access the ISCSI-l BIM registers as described 
below. 

A~~~~l 
A~~~~3 
A~~~~5 
A~~~~7 
A~~~~9 
A~~~~B 
A~~~~D 
A~~~~F 
This structure 

1 B BIM 
1 B BIM 
1 B BIM 
1 B BIM 
1 B BIM 
1 B BIM 
1 B BIM 
1 B BIM 

is continued 

control register ~ 
control register 1 
control register 2 
control register 3 
vector register ~ 
vector register 1 
vector register 2 
vector register 3 
to address A~~FFF 

A~1~~1-A~17FF 1 B reading performs a local inter-
rupt (odd addresses only) 

A~18~1-A~lFFF 1 B reading performs a local reset 
(odd addresses only) 

-------------------------------------------------- BEGIN OF DPR ========================= 

$A~2~~~ 1 W HOLDS THE BOARD AND THE FIRMWARE 
REVISION CODE 

$A~2l~~ - $A~2l~F 16 B CMDRAM #1 

$A~2ll~ - $A~22FF 496 B CMD CHAIN AREA #1 = 31 CMDRAMS 

$A~23~0 - $A~2AFF 2 KB I/O BUFFER #1 

$A~2B~~ - $A~32FF 2 KB I/O BUFFER #2 

$A~33~~ - $A~34FF 512 B CMD CHAIN AREA #2 = 31 CMDRAMS 

$A~35~~ - $A~35~F 16 B CMDRAM #2 

$A~35l~ - $A~3FFF 3 KB RESERVED 

$A"4fiHH~ - $A"lFFFF 112 KB HASHING BUFFERS 
(16 BUFFERS, 7KB/BUFFER) 

========================= END OF RAM AREA ====================== 
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APPENDIX - D 

ISCSI-l COMMAND SUMMARY 

Synonym 

SETOFFS 

RESET 

SUNPARM 

BLOCKING 

WRPARAL 

MAININIT 

GETCHR 

PUTCHR 

GETBLOC 

PUTBLOC 

GETSTR 

PUTSTR 

GETCNT 

Hexcode 

exe3 
lxe3 

exe9 

exeA 

lxeA 

eXeB 

lxeB 

exec 

lxec 

exeD 

lxeD 

eXle 
lXle 

eX14 
lx14 

eX2e 

lX2e 

ex22 

lX22 

eX3e 

lX3e 

ex32 

lX32 

eX33 
lX33 

Function 

Set VMEbus address offset 
Same function but complete with interrupt. 

Reset the Firmware to power-on state. 

Install logical unit (SCSI and local 
Floppy Disk). 
Same function but complete with interrupt. 

Enable/disable blocking for w~ite opera­
tions. 
Same function but complete with interrupt. 

Enable/disable runtime backup to parallel 
logical unit. 
Same function but complete with interrupt. 

Controller main initialization and instal­
lation command 
Same function but complete with interrupt. 

Read one byte from a logical block. 
Same function but complete with interrupt. 

Write one byte to a log~cal block. 
Same function but complete with interrupt. 

Read a fix sized block/sector from a logi­
cal unit. 
Same function but complete with interrupt. 

Write a fix sized block/sector to a logi­
cal unit. 
Same function but complete with interrupt. 

Read a delimited string from a logical 
block. 
Same function but complete with interrupt. 

Write a delimited string to a logical 
block. 
Same function but complete with interrupt. 

Read a counted string from a logical block 
Same function but complete with interrupt. 
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PUTCNT 

CTLSTAT 

CHKTARG 

GUNPARM 

EXPROG 

BACKUP 

FLUSH 

FORMAT 

FTRACK 

COMPARE 

LOCKUN 

FREEUN 

COpy 

CHAIN 

TRSPMOD 

TARGMOD 

I3X35 
lX35 

I3X44 
lX44 

I3X45 

lX45 

I3X46 
lX46 

I3X 513 
lX513 

I3X55 
lX55 

I3X56 
lX56 

I3X57 
lX57 

I3X58 

lX58 

BX59 
lX59 

BX5A 

lX5A 

I3X5B 
lX5B 

BX5C 

I3X5D 
lX5D 

I3X 613 

lX60 

BX6l 
lX6l 

Write a counted string to a logical block. 
Same function but complete with interrupt. 

Return controller status information. 
Same function but complete with interrupt. 

Check SCSI Targets for existence and 
device type. 
Same function but complete with interrupt. 

Return logical unit's parameter. 
Same function but complete with interrupt. 

Execute User program in local DPR. 
Same function but complete with interrupt. 

Backup a logical unit to another. 
Same function but complete with interrupt. 

Flush all modified buffers. 
Same function but complete with interrupt. 

Format a logical unit. 
Same function but complete with interrupt. 

Format a physical track on a local Floppy 
Disk drive. 
Same function but complete with interrupt. 

Compare data between two logical units. 
Same function but completes with interrupt. 

Lock local unit against access from SCSI­
bus initiator. 
Same function but complete with interrupt. 

Free local unit for SCSIbus access. 
Same function but complete with interrupt. 

Copy data from one logical unit to another 
or between logical blocks on the same lo­
gical unit. 

Enter command chaining mode. 
Same function but complete with interrupt. 

Send a command in transparent mode to 
SCSIbus. 
Same function but complete with interrupt. 

Enable/disable Target mode. 
Same function but complete with interrupt. 
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APPENDIX - E 

ISCSI-I Advanced Programming Examples 

All programming examples in this section are written 
assembled with the PDOS macro assembler masm and are 
under PDOS. Appended to each of the programs is an 
example of the program. 

under the 
executable 

execution 

The examples are: 

- REPORT 

- IDDUMP 

This program expects as command line parameter 
the ID number of an SCSI target and reports the 
commented device parameters as they are returned 
by the MODE SENSE command. 

This program uses the ISCSI-I command CHKTARG, 
check SCSI targets for existence and device type 
and displays the results as a table. 

This example is an ISCSI-I DISK DUMP UTILITY. 
Look to the listing and the execution example to 
know how it works. 
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EXAMPLE 1: REPORT 

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

ISCSI-1 PROGRAMMING EXAMPLE 

REPORT DISKS CURRENT PARAMETERS 

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

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

INCLUDE ISCSI:IN 
* 

OPT ALT,NOWARN 
* * FIRST WE GET THE ID FROM THE COMMAND LINE 
* 
REPORT XGNP ;GET ID FROM COMMAND LINE 

MOVE.L A1,A0 ;STORE POINTER 
XC DB ;CONVERT TO BINARY 
MOVE.L D1,D5 ;SAVE IT FOR LATER USE 
XPCL ;CR/LF 
XPMC STRTMSG ;HEADLINE 
MOVE.L A0,A1 ;DISPLAY ID 
XPEL 
XPCL 
BSR INQU ;IDENTIFY DRIVE 

* * FIRST TIME MODE SENSE 
* IT IS ONLY USED TO GET THE REAL TRANSFER LENGTH 
* 

* 

LEA.L 
LEA.L 
LEA.L 
MOVE.W 
MOVE.W 
BSR 
BSR 

ISCSI+CR_1,A0 
ISCSI+BUF_1,A1 
MODSENS (PC) ,A2 
D5,D1 
#77,D2 
INIT 
WAIT 

;CMDRAM 
;CMD BUFFER 
;MODE SENSE COMMAND 
;TARGET ID 
;TRANSFER COUNTER 
;INIT CMDRAM AND COMMAND BUFFER 
;START AND WAIT UNTIL DONE 

* LOOK FOR TRANSFER LENGTH AND DO MODE SENSE AGAIN 
* 

LEA.L 
LEA.L 
LEA.L 
MOVE.W 
LEA.L 
MOVE.B 
MOVE.B 
BSR 
BSR 

ISCSI+CR_1,A0 
ISCSI+BUF_1,A1 
MODS ENS (PC) ,A2 
D5,D1 
ISCSI+BUF_2,A3 
(A3) ,D2 
D2,5(A2) 
INIT 
WAIT 
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;CMDRAM 
;COMMAND BUFFER 
;INQUIRY COMMAND 
;TARGET ID 
;DATA BUFFER 
;TRANSFER COUNTER 
;SET ALLOCATION LENGTH 
;INIT CMDRAM AND COMMAND BUFFER 
iSTART AND WAIT UNTIL DONE 



EXAMPLE I cont'd 

* * NOW WE DECODE THE RETURN PARAMETERS 
* AND DISPLAY THEM TOGETHER WITH COMMENTS 
* 

LEA.L BUFFER (PC) ,AI ;STRING BUFFER 
LEA.L ISCSI+BUF_2,A2 ;GET DATA BUFFER 
CLR.L DI 
XPMC MSG00 
MOVE.B (A2)+,DI 
MOVE.B (A2)+,DI 
CMP.B i0,DI 
BNE.S @600 
XPMC DMSG0 
BRA.S @6I0 

@600 CMP.B il,DI 
BNE.S @60I 
XPMC DMSGI 
BRA.S @6I0 

@6fiH XPMC DMSGU 
@6I0 MOVE.B (A2)+,DI 

MOVE.B (A2)+,DI 
TST.B DI 
BEQ @100 

* * BLOCK DESCRIPTOR 
* 

XPMC MSG0I 
XPMC MSG02 
MOVE.B (A2)+,DI 
XCBX 
XPEL 
XPMC MSG03 
MOVE.B (A2)+,DI 
LSL.L i8,DI 
MOVE.B (A2)+,DI 
LSL.L i8,DI 
MOVE.B (A2)+,DI 
XCBX 
XPEL 
MOVE.B (A2) +,DI 
CLR.L DI 
XPMC MSG04 
MOVE.B (A2)+,DI 
LSL.L i8,DI 
MOVE.B (A2) +,DI 
LSL.L i8,DI 
MOVE.B (A2) +,DI 
XCBX 
XPEL 
BSR GETKEY ;STOP DISPLAY AND WAIT FOR A KEY 
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EXAMPLE 1 cont'd 

* * ERROR RECOVERY PARAMETERS = PAGE 01 
* 
@100 MOVE.B (A2)+,01 

ANO! .L # $lF ,01 
CMP.B #1,01 
BNE @200 
XPMC MSG05 
XPMC MSG06 
MOVE.B (A2)+,01 
MOVE.B (A2)+,01 
MOVE.B # '% ' , (AI) 
BTST #7,01 
BEQ.S @700 
MOVE.B # ' 1 ' ,1 (AI) 
BRA.S @701 

@700 MOVE.B # ' 0 ' ,1 (AI) 
@701 BTST #6,01 

BEQ.S @702 
MOVE.B # ' 1 ' ,2 (AI) 
BRA.S @703 

@702 MOVE.B #'0',2(A1) 
@703 BTST #5,01 

BEQ.S @7fiJ4 
MOVE.B # '1' ,3 (AI) 
BRA.S @721 

@704 MOVE.B #'fiJ',3(A1) 
@721 BTST #4,01 

BEQ.S @7135 
MOVE.B # ' l' ,4 (AI) 
BRA.S @7fiJ6 

@7fiJ5 MOVE.B #'fiJ',4(A1) 
@7fiJ6 BTST #3,01 

BEQ.S @7137 
MOVE.B # ' 1 ' ,5 (AI) 
BRA.S @7fiJ8 

@7fiJ7 MOVE.B # ' 13 ' ,5 (AI) 
@7fiJ8 BTST #2,01 

BEQ.S @7fiJ9 
MOVE.B #'1',6(A1) 
BRA.S @71fiJ 

@7fiJ9 MOVE.B # ' fiJ ' ,6 (AI) 
@71fiJ BTST #1,01 

BEQ.S @711 
MOVE.B #'1',7(A1) 
BRA.S @712 

@711 MOVE.B # ' 13 ' , 7 (AI) 
@712 BTST #0,01 

BEQ.S @713 
MOVE.B # ' 1 ' ,8 (AI) 
BRA.S @714 

@713 MOVE.B # ' fiJ ' ,8 (AI) 
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EXAMPLE 1 conti 

@714 MOVE.B #$9,9(A1) 
XPEL 
XPMC MSG97 
MOVE.B (A2)+,D1 
XCBX 
XPEL 
XPMC MSG98 
MOVE.B (A2)+,D1 
XCBX 
XPEL 
XPMC MSG99 
MOVE.B (A2)+,D1 
XCBX 
XPEL 
XPMC MSG19 
MOVE.B (A2)+,D1 
XCBX 
XPEL 
XPMC MSG11 
MOVE.B (A2) + ,D1 
XCBX 
XPEL 
BSR GETKEY 

* 
* DISCONNECT/RECONNECT PARAMETERS = PAGE 92 
* 
@299 MOVE.B (A2)+,D1 

AND I .L #$lF,D1 
CMP.B #2,D1 
BNE @399 
MOVE.B (A2)+,D1 
XPMC MSG12 
XPMC MSG13 
MOVE.B (A2)+,D1 
LSL.L #8,D1 
MOVE.B (A2)+,D1 
XCBX 
XPEL 
CLR.L D1 
XPMC MSG14 
MOVE.B (A2) +,D1 
LSL.L #8,D1 
MOVE.B (A2) +,D1 
XCBX 
XPEL 
CLR.L D1 
XPMC MSG15 
MOVE.B (A2) +,D1 
LSL.L #8,D1 
MOVE.B (A2)+,Dl 
XCBX 
XPEL 
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EXAMPLE 1 cont'd 

CLR.L 01 
XPMC MSG16 
MOVE.B (A2) +,01 
LSL.L #8,01 
MOVE.B (A2)+,01 
XCBX 
XPEL 
CLR.L 01 
MOVE.B (A2)+,01 
MOVE.B (A2) +,01 
BSR GETKEY 

* 
* OIRECT ACCESS OEVICE FORMAT PARAMETERS = PAGE "3 
* 
@3"" MOVE.B (A2) +,01 

ANOI.L #$lF,Ol 
CMP.B #3,01 
BNE @4"" 
MOVE.B (A2)+,01 
XPMC MSG17 
XPMC MSG18 
MOVE.B (A2)+,01 
LSL.L #8,01 
MOVE.B (A2)+,01 
XCBX 
XPEL 
CLR.L 01 
XPMC MSG19 
MOVE.B (A2)+,01 
LSL.L #8,01 
MOVE.B (A2)+,01 
XCBX 
XPEL 
CLR.L 01 
XPMC MSG20 
MOVE.B (A2) +,01 
LSL.L #8,01 
MOVE.B (A2) +,01 
XCBX 
XPEL 
CLR.L 01 
XPMC MSG21 
MOVE.B (A2) +,01 
LSL.L #8,01 
MOVE.B (A2)+,01 
XCBX 
XPEL 
CLR.L 01 
XPMC MSG22 
MOVE.B (A2) +,01 
LSL.L #8,01 
MOVE.B (A2)+,01 
XCBX 
XPEL 
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EXAMPLE I cont'd 

CLR.L DI 
XPMC MSG23 
MOVE.B (A2)+,DI 
LSL.L #8,DI 
MOVE.B (A2)+,DI 
XCBX 
XPEL 
CLR.L DI 
XPMC MSG24 
MOVE.B (A2) +,DI 
LSL.L #8,DI 
MOVE.B (A2)+,DI 
XCBX 
XPEL 
CLR.L DI 
XPMC MSG25 
MOVE.B (A2) +,DI 
LSL.L #8,DI 
MOVE.B (A2)+,DI 
XCBX 
XPEL 
CLR.L DI 
XPMC MSG26 
MOVE.B (A2)+,DI 
LSL.L #8,DI 
MOVE.B (A2)+,DI 
XCBX 
XPEL 
CLR.L DI 
XPMC MSG27 
MOVE.B (A2)+,DI 
MOVE .B # '% ' , (AI) 
BTST #7,DI 
BEQ.S @800 
MOVE.B # ' I' , I (AI) 
BRA.S @801 

@800 MOVE.B # '0' , I (AI) 
@801 BTST #6,DI 

BEQ.S @802 
MOVE.B #'I',2(AI) 
BRA.S @803 

@802 MOVE.B # ' 0 ' ,2 (AI) 
@803 BTST #5,DI 

BEQ.S @804 
MOVE.B # ' I ' ,3 (AI) 
BRA.S @821 

@804 MOVE.B # ' 0 ' ,3 (AI) 
@821 BTST #4,DI 

BEQ.S @805 
MOVE.B # ' I ' ,4 (AI) 
BRA.S @806 

@805 MOVE.B # '0' ,4 (AI) 
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EXAMPLE I cont'd 

@806 BTST #3,DI 
BEQ.S @807 
MOVE.B :It'I' ,5 (AI) 
BRA.S @808 

@807 MOVE.B # '0' ,5 (AI) 
@808 BTST #2,DI 

BEQ.S @809 
MOVE.B :It'I' ,6 (AI) 
BRA.S @8I0 

@809 MOVE.B # ' 0 ' ,6 (AI) 
@8I0 BTST #I,DI 

BEQ.S @81I 
MOVE.B # 'I' ,7 (AI) 
BRA.S @8I2 

@81I MOVE.B # ' 0 ' ,7 (AI) 
@8I2 BTST :lt0,DI 

BEQ.S @8I3 
MOVE.B #'I',8(AI) 
BRA.S @8I4 

@8I3 MOVE.B # '0' ,8 (AI) 
@8I4 MOVE.B #$0,9(AI) 

XPEL 
CLR.L DI 
MOVE.B (A2)+,DI 
MOVE.B (A2) +,DI 
MOVE.B (A2) + ,DI 
BSR GETKEY 

* * RIGID DISK DRIVE GEOMETRY PARAMETERS = PAGE 04 
* 
@400 MOVE.B (A2) +,DI 

ANDI.L # $IF ,DI 
CMP.B #4,DI 
BNE @500 
MOVE.B (A2)+,DI 
XPMC MSG28 
XPMC MSG29 
MOVE.B (A2) +,DI 
CLR.L DI 
MOVE.B (A2)+,Dl 
LSL.L #8,DI 
MOVE.B (A2)+,DI 
LSL.L #8,DI 
MOVE.B (A2)+,DI 
XCBX 
XPEL 
CLR.L DI 
XPMC MSG30 
MOVE.B (A2) +,DI 
XCBX 
XPEL 
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EXAMPLE 1 cont'd 

XPMC MSG31 
MOVE.B (A2) + ,Dl 
LSL.L #8,Dl 
MOVE.B (A2) +,Dl 
LSL.L #8,Dl 
MOVE.B {A2)+,Dl 
XCBX 
XPEL 
CLR.L Dl 
XPMC MSG32 
MOVE.B {A2)+,Dl 
LSL.L #8,Dl 
MOVE.B {A2)+,Dl 
LSL.L #8,Dl 
MOVE.B {A2)+,Dl 
XCBX 
XPEL 
CLR.L Dl 
XPMC MSG33 
MOVE.B {A2)+,Dl 
LSL.L #8,Dl 
MOVE.B {A2)+,Dl 
XCBX 
XPEL 
CLR.L Dl 
XPMC MSG34 
MOVE.B (A2) +,Dl 
LSL.L #8,Dl 
MOVE.B {A2)+,Dl 
LSL.L #8,Dl 
MOVE.B (A2)+,Dl 
XCBX 
XPEL 
CLR.L Dl 

* 
@500 XEXT 
* 
************************************ 
* 
* INIT COMMAND BUFFER AND COMMAND RAM 
* 
INIT MOVE.L #7,D0 ;7 BYTES TO COpy 
@001 MOVE.B (A2) +, (AI) + ;TRANSFER COMMAND 

SUBQ.L #1,D0 
BNE.S @001 
MOVE.W Dl,12{A0) ;SET TARGET ID 
MOVE.W D2,2{A0) ;DATA TRANSFER LENGTH 
MOVE.L #BUF _1,4 (A0) ;SET BUFFER POINTERS 
MOVE.L #BUF_2,8{A0) 
RTS 
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EXAMPLE 1 cont'd 

* 
************************************ 
* * START EXECUTION AND WAIT UNTIL DONE 
* 
WAIT 
@00l 

* 

MOVE.W 
TST.W 
BPL.S 
RTS 

#$60, (A0) 
(A0) 
@00l 

;TRSPMOD COMMAND 
iWAIT FOR COMPLETION STATE 

************************************ 
* * WAIT FOR A KEYBOARD INPUT 
* 
GETKEY 

* 

MOVE.L 
XPMC 
XGCP 
MOVE.L 
RTS 

D0,-(A7) 
KEYMSG 

(A7)+,D0 

*********************************** 
* * GET INQUIRY MESSAGE FROM TARGET 
* 
INQU 

* 

MOVEM.L 
LEA.L 
LEA.L 
LEA.L 
MOVE.W 
MOVE.W 
BSR 
BSR 
LEA.L 
ADD.L 
MOVE.B 
XPEL 
MOVEM.L 
RTS 

D0-A6, - (A 7) 
ISCSI+CR_l,A0 
ISCSI+BUF_l,Al 
INQUIRY (PC) ,A2 
DS,Dl 
#S0,D2 
INIT 
WAIT 
ISCSI+BUF_2,Al 
#S,Al 
#0,27(Al) 

(A7) +,D0-A6 

;CMDRAM POINTER 
iCOMMAND BUFFER 
iINQUIRY COMMAND 
iTARGET ID 
iTRANSFER COUNTER 
iINIT CMDRAM AND CMD BUFFER 
;START AND.WAIT UNTIL DONE 
;GET DATA BUFFER 
iIGNORE PRECEDING BYTES 
iSET 0 DELIMITER 
iDISPLAY INQUIRY MESSAGE 

************************************* 
* * DATA AREA 
* * SCSI COMMANDS 
* 
INQUIRY DC.B 
MODSENS DC.B 

6,$12,O,O,O,50,O 
6,$lA,0,$3F,0,77,0 
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iINQUIRY COMMAND 
iMODE SENSE COMMAND 



EXAMPLE 1 cont'd 

* * MESSAGES 
* 
STRTMSG DC.B 
MSG~~ DC.B 
MSG~1 DC.B 
MSG~2 DC.B 
MSG~3 DC.B 
MSG~4 DC.B 
MSG~5 DC.B 
MSG~6 DC.B 
MSG~7 DC.B 
MSG~8 DC.B 
MSG~9 DC.B 
MSGl~ DC.B 
MSGll DC.B 
MSG12 DC.B 
MSG13 DC.B 
MSG14 DC.B 
MSG15 DC.B 
MSG16 DC.B 
MSG17 DC.B 
MSG18 DC.B 
MSG19 DC.B 
MSG20 DC.B 
MSG21 DC.B 
MSG22 DC.B 
MSG23 DC.B 
MSG24 DC.B 
MSG25 DC.B 
MSG26 DC.B 
MSG27 DC.B 
MSG28 DC.B 
MSG29 DC.B 
MSG30 DC.B 
MSG31 DC.B 
MSG32 DC.B 
MSG33 DC.B 
MSG34 DC.B 
KEYMSG DC.B 
DMSG0 DC.B 
DMSGI DC.B 
DMSGU DC.B 

* 
EVEN 

* 
BUFFER DS.B 
* 
* 

END 

10,13, 'DEVICE MODE REPORT, TARGET ID = ',~ 
10,13, 'DEVICE TYPE = ',~ 
1~,10,13,'BLOCK DESCRIPTOR',~ 
1~,13,' DENSITY CODE ••••••••••••.••• ~ ••••••••••• ',0 
10,13,' NUMBER OF BLOCKS •••••••••••••••••••••••• ', 0 
1~,13,' BLOCK LENGTH •••••••••••••••••••••••••••• ',0 
10,13, 'ERROR RECOVERY PARAMETERS',~ 
1 ~ , 13,' FLAG ByTE ••••••••.•••••••••••••••••••••• ', '" 
10,13,' RETRY COUNT •••••••••••••••••••••• , ••••••• ',~ 
10,13,' CORRECTION SPAN •••••••••••••.••••••••••• ',0 
10,13,' HEAD OFFSET COUNT ••••••••••••••••••••••• ',0 
10,13,' DATA STROBE OFFSET COUNT •• ~ ••••••••••••• ',0 
10,13,' RECOVERY TIME LIMIT ••••••••••••••••••••• ',0 
10,13, 'DISCONNECT/RECONNECT PARAMETERS',0 
10,13,' BUFFER FULL RATIO ••••••••••••••••••••••• ',0 
10,13,' BUS INACTIVITY LIMIT •••••••••••••••••••• ',~ 
10,13,' DISCONNECT TIME LIMIT ••••••••••••••••••• ',0 
10,13,' CONNECT TIME LIMIT •••••••••••••.•••••••• ',~ 
10,13, 'DIRECT ACCESS DEVICE PARAMETERS',~ 
1~,13,' TRACKS PER ZONE ••••••••••••••••••••••••• ',~ 
10,13,' ALTERNATE SECTORS PER ZONE •••••••••••••• ',~ 
10,13,' ALTERNATE TRACKS PER ZONE •.••••••••••••• ',~ 
10,13,' ALTERNATE TRACKS PER VOLUME ••••••••...•• ',~ 
1~,13,' SECTORS PER TRACK •••••••.••••••••••••••• ',0 
10,13,' DATA BYTES PER SECTOR ••••••••••••••••••• ',0 
10,13,' INTERLEAVE VALUE •••••••••••••••••••••••• ',~ 
10 , 13,' TRACK SK EW •••••••••••••••••••••••••••••• ' , " 
1~,13,' CYLINDER SKEW ••••••.••••.••••••••••••.•• ',0 
10,13, I FLAG BYTE .....•......•••..•..•.•..•.•••• ',9 
10,13,'RIGID DRIVE GEOMETRY PARAMETERS',0 
10,13,' MAXIMUM NUMBER OF CYLINDERS ••••••••••••• ',~ 
10,13,' MAXIMUM NUMBER OF HEADS ••••••••••••••••• ',~ 
10,13,' STARTING CYLINDER - WRITE PRECOMP ••••••• ',~ 
1~,13,' STARTING CYLINDER - REDUCED WR CURRENT •• ',~ 
10,13,' DRIVE STEP RATE •••..••••••••••••••••.••• ' ,0 
10,13,' LANDING ZONE CYLINDER ••••••••••••••••••• ',~ 
10,13,'strike any key to continue ••• ',~ 
'MAGNETIC DISK',0 
'STREAMER TAPE',~ 
'UNKNOWN DEVICE',0 

iSTRING BUFFER 
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EXAMPLE 1 cont'd 

PROGRAM RUNNING EXAMPLE: 

>REPORT 3 

DEVICE MODE REPORT, TARGET ID = 3 
MICROP 1370 A05 
DEVICE TYPE = MAGNETIC DISK 
BLOCK DESCRIPTOR 

DENSITY CODE ••••••••••••••••••••••••••••• 0 
NUMBER OF BLOCKS ••••••••••••••••••••••••• 276896 
BLOCK LENGTH ••••••••••••••••••••••••••••• 512 

ERROR RECOVERY PARAMETERS 
FLAG ByTE •••••••••••••••••••••••••••••••• %""1"'''10rlJ 
RETRY COUNT •••••••••••••••••••••••••••••• 1" 
CORRECTION SPAN •••••••••••••••••••••••••• 11 
HEAD OFFSET COUNT •••••••••••••••••••••••• 0 
DATA STROBE OFFSET COUNT ••••••••••••••••• 0 
RECOVERY TIME LIMIT •••••••••••••••••••••• 0 

DISCONNECT/RECONNECT PARAMETERS 
BUFFER FULL RATIO •••••••••••••••••••••••• 0 
BUS INACTIVITY LIMIT ••••••••••••••••••••• 5 
DISCONNECT TIME LIMIT •••••••••••••••••••• 0 
CONNECT TIME LIMIT •••••••••••••••••••• ; •• 0 

DIRECT ACCESS DEVICE PARAMETERS 
TRACKS PER ZONE •••••••••••••••••••••••••• 1 
ALTERNATE SECTORS PER ZONE ••••••••••••••• 1 
ALTERNATE TRACKS PER ZONE •••••••••••••••• 0 
ALTERNATE TRACKS PER VOLUME •••••••••••••• 24 
SECTORS PER TRACK ••••••.••••••••••••••••• 35 
DATA BYTES PER SECTOR •••••••••••••••••••• 512 
INTERLEAVE VALUE ••••••••••••••••••••••••• 0 
TRACK SKEW ••••••••••••••••••••••••••••••• 0 
CYLINDER SKEW •..••••••••••••••••••••••••• 0 
FLAG ByTE •••••••••••••••••••••••••••••••• %01000000 

RIGID DRIVE GEOMETRY PARAMETERS 
MAXIMUM NUMBER OF CYLINDERS •••••••••••••• 262152 
MAXIMUM NUMBER OF HEADS •••.•••••••••••••• 0 
STARTING CYLINDER - WRITE PRECOMP •••••••• 0 
STARTING CYLINDER - REDUCED WR CURRENT ••• 0 
DRIVE STEP RATE •••••••••••••••••.•••••••• 0 
LANDING ZONE CYLINDER •••••••••••••••••••• 0 
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EXAMPLE 2: BUS CHK 

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

ISCSI-l PROGRAMMING EXAMPLE 

CHECK TARGETS FOR EXISTENCE AND DEVICE TYPE 

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

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

INCLUDE ISCSI:IN 
* 

OPT ALT,NOWARN 
* 
BUS_CHK XPCL 

XPCL 
XPMC 
MOVEA.L 

@e~n TST.W 
BPL.S 
MOVE.W 

@ee2 TST.W 

* 

@lee 

@lel 

@le2 

@le3 

@le5 

BPL.S 

MOVEA.L 
ADDA.L 
MOVE.L 
MOVE.B 
XPCL 
XCBD 
XPEL 
CMP.B 
BNE.S 
XPMC 
BRA.S 
CMP.B 
BNE.S 
XPMC 
BRA.S 
CMP.B 
BNE.S 
XPMC 
BRA.S 
CMP.B 
BNE.S 
XPMC 
MOVE.L 
BSR 
BRA.S 
CMP.B 
BNE.S 
XPMC 
MOVE.L 

MSTART 
#ISCSI+CR_l,Ae 
(Ae) 
@eel 
#$45, (Ae) 
(Ae) 
@ee2 

4 (Ae) ,A3 
#ISCSI,A3 
#e,Dl 
(A3) +,D2 

# $FF ,D2 
@lel 
MOWNID 
@3ee 
# $8e ,D2 
@le2 
MUNKN 
@3ee 
#$7F,D2 
@le3 
MNEXIS 
@3ee 
#$e3,D2 
@le5 
MPROC 
Dl,D5 
INQU 
@3ee 
#e,D2 
@104 
MMAGN 
Dl,DS 
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iCR/LF 
iCR/LF 
iSTART MESSAGE 
iCMDRAM 
iBUSY? 
iY, WAIT 
iCOMMAND 
iBUSY? 
iY, WAIT 

iGET POINTER 
iADD BOARD BASE 
iCOUNTER 
iGET DATA 
iCR/LF 
iBIN TO DEC_ASCII 
iWRITE ID 
iOWN? 
iN 
iY 

iUNKNOWN DEVICE? 
iN 
i Y 

iNON EXISTING? 
iN 
iY 

iPROCESSOR DEVICE? 
iN 
i Y 

iMAGNETIC DISK? 
iN 
iY 



EXAMPLE 2 cont'd 

BSR INQU 
BSR CAPACIT 
BRA.S @399 

@194 XPMC MTAPE ;SHOULD BE STREAMER TAPE 
@399 ADDQ.L #1,DI ;NEXT ID 

CMP.B #8,DI ;DONE? 
BLT.S @199 ;N, CONTINUE 

* 
XPCL ;CR/LF 
XEXT ;EXIT TO PDOS 

* 
INQU MOVEM.L D9-A6,-(A7) 

LEA.L ISCSI+CR_I,A9 ;CMDRAM 
LEA.L ISCSI+BUF_I,AI 
LEA.L INQUIRY (PC) ,A2 ; INQUIRY COMMAND 
MOVE.W D5,DI 
MOVE.W # 59 ,D2 ;TRANSFER COUNTER 
BSR INIT 
BSR WAIT 

* 
LEA.L ISCSI+BUF_2,AI 
MOVE.B #9, (AI,D2.W) 
ADD.L #8,AI 
MOVE.B #9,27(AI) 
XPMC BLANK 
XPEL 
BSR CLEAR 

* 
MOVEM.L (A7)+,D9-A6 
RTS 

* 
* 
CAPACIT MOVEM.L D9-A6,- (A7) 

XPMC MSG93 
LEA.L ISCSI+CR_I,A9 ;CMDRAM 
LEA.L ISCSI+BUF_I,AI 
LEA.L CAPAC (PC) ,A2 ;CAPACITY COMMAND 
MOVE.W D5,DI ;TARGET ID 
MOVE.W #8,D2 ;TRANSFER COUNTER 
BSR INITI 
BSR WAITI 

* 
LEA.L ISCSI+BUF_2,A9 
LEA.L BUFFER (PC) ,AI 
MOVE.L (A9) +,D3 
MOVE.L (A9),D4 
MOVE.L D4,D5 
DIVU #1999,D3 
ANDI.L #$9FFFF,D3 
MULU D4,D3 
DIVU #1999,D3 
ANDI.L #$9FFFF,D3 
MOVE.L D3,DI 
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EXAMPLE 2 cont'd 

XCBX 
XPEL 
XPMC MSG02 
MOVE.L D5,D1 
XPMC MSG01 
LEA.L BUFF_2 (PC) ,AI 
XCBX 
XPEL 

* 
MOVEM.L (A7)+,D0-A6 
RTS 

* 
* 
INIT1 MOVE.L #7,D0 
@001 MOVE.B (A2) +, (AI) + 

SUBQ.L #1,D0 
BNE.S @001 
MOVE.W D1,12(A0) 
MOVE.W D2,2(A0) 
MOVE.L #BUF _1,4 (A0) 
MOVE.L #BUF _2,8 (A0) 
RTS 

* 
* 
WAIT1 MOVE.W #$60, (A0) 
@001 TST.W (A0) 

BPL.S @001 
RTS 

* 
* 
CAPAC DC.B 10,$25,0,0,0,0,0,0,0,0 
* 

EVEN 
* 
BUFFER DS.B 40 
BUFF 2 DS.B 40 
* 
MSG01 DC.B 10,13, , BLOCKSIZE = ' ,0 
MSG04 DC.B ' BYTES', 0 
MSG02 DC.B ' MBYTE', 0 
MSG03 DC.B 10,13, , CAPACITY = , , 0 

* 
EVEN 

* 
CLEAR LEA.L ISCSI+BUF_2,A4 

MOVE.L #10,D7 
@001 CLR.L (A4) + 

SUBQ.L #1,D7 
BNE.S @001 
RTS 
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EXAMPLE 2 cont'd 

INIT MOVE.L #7,DI2I 
@12I1211 MOVE.B {A2}+,{Al}+ 

SUBQ.L #1,DI2I 
BNE.S @12I1211 
MOVE.W Dl,12{AI2I} 
MOVE.W D2,2{AI2I} 
MOVE.L #BUF _1,4 {AI2I} 
MOVE.L #BUF_2,8{AI2I} 
RTS 

* 
WAIT MOVE.W #$6121, {AI2I} 
@12I1211 TST.W {AI2I} 

BPL.S @12I1211 
RTS 

* 
TUNRDY DC.B 6,121,121,121,121,121,121 
INQUIRY DC.B 6,$12,121,121,121,5121,121 
BLANK DC.B 1121,13, , , ,121 

* 
* 
MOWNID DC.B ISCSI-l',121 
MUNKN DC.B UNKNOWN DEVICE TYPE',12I 
MMAGN DC.B MAGNETIC DISK', 121 
MNEXIS DC.B -----, ,121 
MTAPE DC.B STREAMER TAPE',12I 
MPROC DC.B PROCESSOR DEVICE',12I 
MSTART DC.B 'ID DEVICE' ,1121,13 

DC.B '---------------------------',121 
* 

EVEN 
END 

PROGRAM RUNNING EXAMPLE: 

ID DEVICE 

121 -----
1 -----
2 MAGNETIC DISK 

QUANTUM Q281212121221211213-REVI2II2I 
CAPACITY = 79 MBYTE 
BLOCKSIZE = 512 

3 MAGNETIC DISK 
MICROP 137121 A 121 5 
CAPACITY = 141 MBYTE 
BLOCKSIZE = 512 

4 -----
5 -----
6 -----
7 ISCSI-l 
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EXAMPLE 3: IDDUMP 

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

ISCSI-l PROGRAMMING EXAMPLE *** 
*** 

*** DISK DUMP UTILITY *** 
*** *** 
******************************************************************* 
* 

* 

* 
IDDUMP 

@800 

@801 

START 

@000 

INCLUDE 

OPT 

XCLS 
XPMC 
XPMC 
LEA.L 
XGLB 
BEQ 
XCDB 
BLT 
MOVE.L 
LSL.W 
LSL.W 
OR.W 
XPCL 
XPXPMC 
LEA.L 
XGLB 
BEQ 
XCDB 
BLT 
MOVE.L 
BRA.S 
MOVE.L 
XPMC 
XPCL 
MOVE.L 
XPMC 
LEA.L 
XGLB 
BEQ 
XC DB 
BLT 
MOVE.L 
XPCL 
BRA.S 
ADD.L 
MOVE.L 
LEA.L 
XCBX 
XPEL 
XPCL 

ISCSI:IN 

ALT,NOWARN 

SMSG 
IMSG 
PBUFF (PC) ,AI 

EXIT 

EXIT 
Dl,D7 
#1,D7 
#8,D7 
#$20,D7 

LMSG 
PBUFF (PC) ,AI 

@800 

EXIT 
Dl,D6 
@801 
#0,D6 
NULL 

#-1,D5 
PMSG 
PBUFF (PC) ,AI 

@000 

L002 
Dl,D5 

@700 
#1,D5 
D5,Dl 
PBUFF (PC) ,AI 
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;CLEAR SCREEN 
;DISPLAY MESSAGE 

;GET SECTOR # 

;CONVERT TO BINARY 

;SAVE IT FOR LATER USE 



EXAMPLE 3 cont'd 

@700 CMP.W #$0E20,D7 
BNE.S @300 
MOVEA.L #ISCSI+CR_l,A0 

@010 MOVE.W #1,2(A0) 
MOVE.L D5,4 (A0) 
MOVE.L #$4000,8(A0) 
MOVE.W D6,12(A0) 
MOVE.W D7, (A0) 

@020 TST.W (A0) 
BPL.S @020 

* 
TST.B 1 (A0) 
BNE ERROR 

* 
MOVEA.L #ISCSI+CR_l,A0 
MOVEA.L 4 (A0) ,A0 
ADDA.L #ISCSI,A0 
MOVE.L #$10,D4 
BSR.L MDUMP 
BRA.L START 

* 
@300 MOVEM.L D5/D7,-(A7) 

LEA.L $A02301,A3 
MOVE.B #$06,(A3)+ 
OR.L #$08000000,D5 
MOVE.L D5,(A3)+ 
MOVE.W #$0100, (A3) + 
MOVEA.L #ISCSI+CR_l,A0 
MOVE.L #$2301,4(A0) 
MOVE.L #$2400,8(A0) 
MOVE.W #$200,2(A0) 
LSR.W #1,D7 
LSR.W #8,D7 
MOVE.W D7,12(A0) 
MOVEM.L (A7) +,D5/D7 
MOVE.W #$0060, (A0) 

* 
@301 TST.W (A0) 

BPL.S @301 
* 

TST.B 1 (A0) 
BNE ERROR 
MOVEA.L #ISCSI+CR_l,A0 
MOVEA.L 8 (A0) ,A0 
ADDA.L #ISCSI,A0 
MOVE.L #$10,D4 
BSR.S MDUMP 
XPCL 
XPMC KMSG 
XGCP 
XPCL 
MOVE.L #$10,D4 
BSR.S MDUMP 
BRA.L START 
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EXAMPLE 3 cont'd 

* 
EXIT XEXT 
* 
Lf2Jf2J2 

@f2Jf2JI 

* 
ERROR 

* 

LEA.L 
CMP.B 
BEQ.S 
CMP.B 
BEQ 
BRA 
XPCL 
MOVEM.L 
LEA.L 
XPMC 
LSR.W 
LSR.W 
MOVE.L 
XCBX 
XPEL 
XPMC 
MOVE.L 
XCBX 
XPEL 
XPMC 
MOVE.L 
XCBX 
XPEL 
XPCL 
MOVEM.L 
BRA 

XPMC 
BRA.S 

PBUFF(PC),AI 
# '? ' , (AI) 
@f2Jf2JI 
# ' • ' , (AI) 
IDDUMP 
START 

DI/D7/AI, - (A 7) 
PBUFF (PC) ,AI 
IMSG 
#1,D7 
#8,D7 
D7,DI 

LMSG 
D6,DI 

PMSG 
D5,DI 

(A 7) + ,DI/D7 /AI 
START 

EMSG 
EXIT 

********************************** 
* * MEMORY DUMP 
* * IN : Af2J.L = MEMORY ADDRESS 
* OUT: 256 BYTES ARE DIPLAYED 
* Af2J IS UPDATED 
* 
MDUMP 

@f2Jf2JI 

MOVEM.L 
LEA.L 
MOVE.L 
MOVE.W 
LEA.L 
MOVE.L 
MOVE.L 
BSR.L 
CLR.L 
MOVE.W 

Df2J-D3/AI, - (A 7) 
WBUFF (PC) ,AI 
D4,DI 
#$f2JAf2JD, (AI) + 
ABUFF (PC) ,A2 
#4,D2 
Af2J,-(A7) 
HEXAS 
(A 7) + 
# ': " (AI) + 
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EXAMPLE 3 cont'd 

@992 

* 

@993 

@994 
@995 

* 

* 

* 

MOVE.L 
MOVE.L 
BSR.L 
CLR.L 
MOVE.W 
ADDA.L 
SUBQ.L 
BNE.S 

MOVE.L 
LEA.L 
MOVE.B 
CMP.B 
BLT.S 
CMP.B 
BGT.S 
MOVE.B 
BRA.S 
MOVE.B 
SUBQ.L 
BNE.S 

(A9) , - (A 7) 
(A9) , (A2) + 
HEXAS 
(A 7) + 
# ' , , (AI) + 
#4,A9 
#1,D2 
@992 

# 16, D2 
ABUFF (PC) ,A2 
(A2) +,D3 
#$29,D3 
@994 
#$7F,D3 
@994 
D3,(Al)+ 
@995 
# ' • ' , (AI) + 
#1,D2 
@993 

SUBQ.L #l,Dl 
BNE.S @99l 

MOVE.L 
LEA.L 
XPEL 
MOVEM.L 
RTS 

#$9A9D9999, (AI) + 
WBUFF (PC) ,AI 

(A7) +,D9-D3/Al 

********************************** 
* * TRANSFORM HEX TO ASCII 
* * IN : 4(A7) = HEX NUMBER 
* Al.L = BUFFER 
* 
HEXAS 

@99l 

@992 
@993 

MOVEM.L 
MOVE.L 
MOVE.L 
ROL.L 
MOVE.B 
ANDI.L 
CMP.B 
BLT.S 
ADD.B 
BRA.S 
ADD.B 
MOVE.B 
SUBQ.L 
BNE.S 
MOVEM.L 
RTS 

D9-D2,- (A7) 
l6(A7) ,D9 
#8,D2 
#4,D9 
D9,Dl 
#$9F,Dl 
#$9A,Dl 
@992 
#$37,Dl 
@993 
#$39,Dl 
Dl,(Al)+ 
#1,D2 
@991 
(A7) +,D9-D2 
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;GET HEX NUMBER 



EXAMPLE 

* 
MSG01 
PMSG 
SMSG 

3 cont'd 

DC.B 
DC.B 
DC.B 

10,13, 'SECTOR DUMP ••• ',10,13,~ 
1~,13,'BLOCK NUMBER: ',0 
10,13,'ISCSI-l DISK DUMP UTILITY!' 

DC.B 10,13,'==========================',10,13,0 
IMSG DC.B 10,13,10, 'TARGET ID : ',0 
LMSG DC.B 10,13, 'UNIT NUMBER : ',0 
EMSG 
KMSG 

DC.B 
DC.B 

10,13,10,'***** READ ERROR *****',10,13,0 
'strike any key to continue ••• ',0 

NULL DC.B '0' , ~ 
* 

* 
WBUFF 
ABUFF 
PBUFF 
* 

EVEN 

DS.B 
DS.B 
DS.B 

END 

400~ 
400 
20 

PROGRAM RUNNING EXAMPLE: 

>IDDUMP 

ISCSI-l DISK DUMP UTILITY! 
========================== 

TARGET ID 3 

UNIT NUMBER 0 

BLOCK NUMBER 9 

00A02400: 41534D00 00000000 
00A~2410: 0000000~ 0000~016 
00A02420: 53554E50 41524D00 
00A02430: 00000016 00160083 
00A02440: 424C4F43 4B494E47 
00A02450: 00000001 0~01004F 
00A02460: 424C4F43 4B494E47 
00A02470: 00000~0B 000B0086 
00A02480: 42554646 57520000 
00A02490: 00000009 00~900C9 
00A024A0 : 43484149 4E~000~0 
00A024B0: 00000000 00~~0066 
00A024C0: 43484149 4E000000 
00A024D0: 00000006 000400A4 
00A024E0: 43484149 4E4D0000 
00A024F 0: 0000000D 000D0007 

strike any key to continue ••• 

000~0000 
1034AB06 
53520001 
0A16AB57 
4F420065 
101FAB21 
53520001 
0E07ABID 
53520002 
0B17AB16 
4F42~065 
1020AB21 
53520001 
1217AB07 
4F420065 
1020AB21 
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8004~24C ASM •••••••••••• L 
1034AB06 • • • • • • • • .4. • .4. • 
028001DD SUNPARM.SR ••.••• 
0F16AB57 • •••••••••• w ••• W 
2000039B BLOCKINGOB.e · .. 
130DAD49 ....... o ... ! ... ! 
02000125 BLOCKINGSR ••••• % 
1238AD49 • • • • • • • • • • • • .8. I 
02040486 BUFFWR •• SR •••••• 
0E26AD47 • •••••••••••• & • G 
2~~4039D CHAIN ••• OB.e · .. 
1020AB21 • •••.•• f • . ! . • ! 
020402CA CHAIN ••• SR •••••• 
0B20AB15 · . . . . . . . . . . . . .. 
20~0039E CHAINM •• OB.e · . . 
0EIBAD47 · . . . . . . . . . ! ... G 



EXAMPLE 3 cont'd 

00A02500: 43484149 4E4D0000 53520001 0200029E CHAINM •• SR •••••• 
00A02510: 00000013 001200F5 1210AB07 0F30AB23 • • • • • • • • • • • • • ~ • # 
00A02520: 434D4452 414D0000 53520032 0204006D CMDRAM •• SR • 2 ••• m 
00A02530: 00000006 00050018 100EAAEF 0A13AB0B · . . . . . . . . . . . . . . . 
00A02540: 434D4453 45540000 53520032 020002E1 CMDSET •• SR.2 •••• 
00A02550: 00000013 00130006 0C02AD08 0B20AD46 · . . . . . . . . . . . . .F 
00A02560: 434D4454 424C0000 494E0003 028400BD CMDTBL •• IN •••••• 
00A02570: 00000026 001B00BB 0B11AADA 1008AB57 • •• & ••••••••••• W 
00A02580: 434F4D50 4C455400 53520002 02000074 COMPLET.SR ••••• t 
00A02590: 00000009 000900C9 1106AAFF 1108AD54 • •••••••••••••• T 
00A025A0: 43544C53 54415400 53520001 020001BF CTLSTAT.SR •••••• 
00A025B0: 00000011 001100F0 0E33AB28 0F13AB28 ......... 3.( ... ( 
00A025C0 : 44454255 47000000 4F420065 200404C3 DEBUG ••• OB. e ... 
00A025D0: 0000001C 001C0081 1101AB21 130BAD49 · . . . . • • • . . . ! . . . I 
00A025E0: 44454654 41420000 53520032 028002B0 DEFTAB •• SR.2 •••• 
00A025F0: 00000016 001500FB 111FAB1C HH2AB57 • •••••••••••••• W 

BLOCK NUMBER ? 

TARGET ID 3 
UNIT NUMBER 0 
BLOCK NUMBER 9 

BLOCK NUMBER . . . 

ISCSI-1 DISK DUMP UTILITY! 
========================== 

TARGET ID 2 

UNIT NUMBER 0 

BLOCK NUMBER 0 

00A02400: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
00A02410: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
00A02420: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
00A02430: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
00A02440: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
00A02450: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · ................ 
00A02460: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
00A02470: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
00A02480: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
00A02490: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
00A024A0: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
00A024B0: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
00A024C0: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
00A024D0: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
00A024E0: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
00A024F0: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
strike any key to continue ••• 
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EXAMPLE 3 cQnt'd 

99A92599: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
99A92519: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
99A92529: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
99A92539: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
99A92549: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
99A02559: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
99A92569: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
99A92579: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
99A92589: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
99A92599: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
99A925A9: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
99A925B9: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
99A925C9 : E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
99A925D9: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
99A925E9: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 eo- •••••••••••••• 

90A925F9: E5E5E5E5 E5E5E5E5 E5E5E5E5 E5E5E5E5 · . . . . . . . . . . . . . . . 
BLOCK NUMBER . <ESC> (QUITS TO SYSTEM) . 
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EXAMPLE 4: CONNECT 

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

ISCSI-1 PROGRAMMING EXAMPLE 
*** 
*** 
*** 

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

CONNECT TWO ISCSI-1 BOARDS TOGETHER. ONE AS AN 
INITIATOR, THE OTHER AS A TARGET. 

WE ASSUME, THE FIRST ISCSI-1 SHOULD BE THE INITIATOR 
AND HAS THE BASE ADDRESS $A00000. 
THE SECOND ISCSI-1 WHICH HAS TO BE THE TARGET HAS THE 
BASE ADDRESS $A80000. 

WHEN INITIALIZATION IS DONE WE CAN USE THE OTHER 
UTILITIES TO ACCESS THE TARGET BOARD. 

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

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

OPT ALT 
* * FIRST WE INITIALIZE THE INITIATOR BOARD 
* 
INIT LEA.L $A00000,A0 
* 
* SET ADDRESS OFFSET 
* 

MOVE.W #$0003,D3 
SWAP D3 
MOVE.W #0,D3 
MOVE.L A0,D2 
MOVEQ.L #0,D1 
MOVEQ.L #0,D0 
BSR.L COMMAND 
SWAP D3 
TST.B D3 
BNE.L ERROR 

* 
* GET ISCSI-1 STATUS 
* 

MOVE.W #$0044,D3 
SWAP D3 
MOVE.W # $0 ,D3 
MOVEQ.L #0,D2 
MOVEQ.L #0,D1 
MOVEQ.L #9,D0 
BSR.L COMMAND 
SWAP D3 
TST.B D3 
BNE.L ERROR 
MOVEA.L D2,A1 
MOVE.B (AI) ,D4 
TST.B 7 (AI) 
BEQ.S @001 
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;GET BASE ADDRESS 

;SETOFF~ COMMAND 
;COMMAND IN HIGH WORD 
;FIRST PARAMETER . 
;BASE ADDRESS OFFSET 
;THIRD PARAMETER 
;FOURTH PARAMETER 
;ISSUE ISCSI-1 COMMAND 
;GET ERROR CODE 
; ERROR? 
;YES 

;CTLSTAT COMMAND 
;COMMAND IN HIGH WORD 
;FIRST PARAMETER 
;SECOND PARAMETER 
;THIRD PARAMETER 
;FOURTH PARAMETER 
;ISSUE ISCSI-1 COMMAND 
;GET ERROR CODE 
; ERROR? 
;YES 
;GET PARAMETER POINTER 
;CONTROLLER ID 
;TEST TARGET MODE 
;DISABLED, CONTINUE 



* * DISABLE TARGET MODE 
* 

MOVE.L # $ri"~62B B 'HJ ,D3 
MOVEQ.L #B,D2 
MOVEQ.L #9,D1 
MOVEQ.L #B,DB 
BSR.L COMMAND 
SWAP D3 
TST.B D3 
BNE.L ERROR 

* 
* CHECK AND SET ID IF NECESSARY 
* 
@B91 CMP.B #7,D4 

BEQ.S @B92 
MOVE.L #$979BB9B9,$23B9(AB) 
MOVE.L # $ B 9 BD 9 B B B , D 3 
MOVE.L AB,D2 
ADD.L #$23B9,D3 
MOVEQ.L #B,D1 
MOVEQ.L #9,DB 
BSR.L COMMAND 
SWAP D3 
TST.B D3 
BNE.L ERROR 

* 

;TARGMOD COMMAND 
;SECOND PARAMETER 
;THIRD PARAMETER 
;FOURTH PARAMETER 
;ISSUE ISCSI-1 COMMAND 
;GET ERROR CODE 
; ERROR? 
;YES 

;ID = 7? 
;YES, CONTINUE 
;SET PARAMETERS FOR MAININIT 
;MAININIT COMMAND 
;BASE ADDRESS 
;PARAMETER POINTER 
;THIRD PARAMETER 
;FOURTH PARAMETER 
;ISSUE ISCSI-1 COMMAND 
;GET ERROR CODE 
; ERROR? 
;YES 

* NOW WE INITIALZE THE SECOND CONTROLLER WHICH IS THE TARGET 
* 
@B92 LEA.L $A8B99B,AB 
* * SET ADDRESS OFFSET 
* 

MOVE.W #$BBB3,D3 
SWAP D3 
MOVE.W #B,D3 
MOVE.L A9,D2 
MOVEQ.L #9,D1 
MOVEQ.L #9,D9 
BSR.L COMMAND 
SWAP D3 
TST.B D3 
BNE.L ERROR 

* 
* GET ISCSI-1 STATUS 
* 

MOVE.W # $9B44 ,D3 
SWAP D3 
MOVE.W #$9,D3 
MOVEQ.L #B,D2 
MOVEQ.L #9,D1 
MOVEQ.L #9,D9 
BSR.L COMMAND 
SWAP D3 
TST.B D3 
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;GET BASE ADDRESS 

;SETOFFS COMMAND 
;COMMAND IN HIGH WORD 
;FIRST PARAMETER 
;BASE ADDRESS OFFSET 
;THIRD PARAMETER 
;FOURTH PARAMETER 
;ISSUE ISCSI-1 COMMAND 
;GET ERROR CODE 
; ERROR? 
;YES 

;CTLSTAT COMMAND 
;COMMAND IN HIGH WORD 
;FIRST PARAMETER 
;SECOND PARAMETER 
;THIRD PARAMETER 

. ;FOURTH PARAMETER 
;ISSUE ISCSI-1 COMMAND 
;GET ERROR CODE 
; ERROR? 



BNE.L ERROR 
MOVEA.L 02,Al 
MOVE.B (AI) ,04 
TST.B 7 (AI) 
BNE.S @003 

* * ENABLE TARGET MOOE 
* 

MOVE.L #$00620000,03 
MOVEQ.L #0,02 
MOVEQ.L #0,01 
MOVEQ.L #0,00 
BSR.L COMMAND 
SWAP 03 
TST.B D3 
BNE.S ERROR 

* * CHECK AND SET ID IF NECESSARY 
* 
@003 CMP.B #6,D4 

BEQ.S @002 
MOVE.L #$06000000,$2300(A0) 
MOVE.L # $ 0 0 0D 00 00 , D 3 
MOVE.L A0,D2 
ADD.L #$2300,03 
MOVEQ.L #0,Dl 
MOVEQ.L #0,D0 
BSR.L COMMAND 
SWAP D3 
TST.B D3 
BNE.S ERROR 
XEXT 

* * ERROR HANDLING 
* 
ERROR XPMC EMSG 

XEXT 
* 

iYES 
iGET PARAMETER POINTER 
;CONTROLLER IO 
iTEST TARGET MODE 
iENABLED, CONTINUE 

;TARGMOD COMMAND 
;SECOND PARAMETER 
;THIRD PARAMETER 
;FOURTH PARAMETER 
;ISSUE ISCSI-l COMMAND 
;GET ERROR COOE 
; ERROR? 
;YES 

;ID = 6? 
;YES, CONTINUE 
iSET PARAMETERS FOR MAININIT 
;MAININIT COMMAND 
;BASE ADDRESS 
;PARAMETER POINTER 
;THIRD PARAMETER 
;FOURTH PARAMETER 
;ISSUE ISCSI-l COMMAND 
;GET ERROR CODE 
iERROR? 
;YES 
;NO, EXIT TO PDOS 

;PRINT MESSAGE 
iEXIT TO PDOS 

EMSG 
* 

DC.B 10,13,'ISCSI-l ERROR',10,13,0 

EVEN 
* * SUBROUTINE 
* ISSUE ISCSI-l COMMAND 
* 
COMMAND MOVE. L 

ADDA.L 
MOVEM.L 

@001 TST.W 

* 
* 

BPL.S 
MOVEM.L 
MOVE.L 
RTS 

END 

AfiJ, - (A 7) 
#$211fiJ,AfiJ 
DfiJ-D3, - (AfiJ) 
(AfiJ) 
@fiJ01 
CAfiJ) +,D0-D3 
(A 7) + ,AfiJ 

E-26 

;SAVE BASE ADDRESS 
;GET COMMAND RAM TOP 
;SETUP CMDRAM 
;WAIT UNTIL READY 

;GET RETURN VALUES 
;RESTORE BASE ADDRESS 
;RETURN TO CALLER 
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