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Background
(What isDBDMA?)

¢ Scatter/Gather DMA System

¢ Based on buffer descriptor* listsresident in memory

¢ Linked listscan be created too.

ssFor this presentation, “descriptor” and “command”
ar e synonymous
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DB DM A Descriptor Format

Immediate data OR Branch Address

xferStatus

4 1 3 2 2 2 2 16
cmd |s| key r I | b Jw reqCount
address

resCount

4-bit “Cmd” field
“No Status’ (s) bit

Data“key” stream field

Condition fields

Reguested Count field

¢ Source/Destination address

¢ Immediate data OR Branch
addressfield

& Statusresult of descriptor
¢ Residual count field
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DBDMA “Cmd” Field

¢ Command field encodings:

value name description

0 OUTPUT_MORE transfer more memory-to-stream
1 OUTPUT_LAST transfer last memory-to-stream
2 INPUT_MORE transfer more stream-to-memory
3 INPUT_LAST transfer last stream-to-memory
4 STORE_QUAD store immediate 4-byte value

5 LOAD_QUAD load immediate 4-byte value

6 NOP no data transfer

7 STOP suspend command processing
8-15 - reserved
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“No Status’ Field

¢ Sattoa'l indicatesthat the xfer Status
and resCount fields should NOT be
updated at the completion of the command

¢ Settingto ‘0’ allowsthe post-completion
parsing of the entire Command List (CL)

¢ ‘1’ savesmemory transactions and possibly
unnecessary status updates (like NOPs
without branches, and initial L oad/Store
command status)
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Data “key” Stream Field

¢ Datarouter pickssource of datafor Load
and | nput commands

¢ Picksdestination of data for Store
command

L oad and Store“ streams’ lnput & Output streams
main mem streamO
command _ memory
registers stream_n
Key Key
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|nterrupt, Branch, Wait Fields

¢ Encodings.

Command.i condition
0 never True
1 Trueif condition bitis‘1’
2 Trueif condition bitis‘O’
3 aways True

c = ((ChannelStatus.s7..s0 & ConditionSelect.mask) ==
(ConditionSelect.value & ConditionSelect.mask))
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DB DM A Descriptor Format

cmd [s]| key r i b

xferStatus

Immediate data OR Branch Address

W reqCount

address

resCount

4-bit “Cmd” field

“No Status’ (s) bit
Data“key” stream field
Condition fields
Reguested Count field

¢ Source/Destination address

¢ Immediate data OR Branch
addressfield

& Statusresult of descriptor
¢ Residual count field
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Moreon Int, Br, and Walit

First, the command finishesthereguested
transfer OR the command ends
prematurely.

Then, the Wait condition is evaluated, and
If necessary, command execution waits.

After the Wait condition Is satisfied, the
Interrupt and Branch conditionsare
checked and issued accordingly.

At this point any Statuswriteback would
occur If the Sbit wasO.
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Condition Select and M ask

Registers

¢ Mask register indicates which bitsareto be checked.
¢ Sdect register selectsthe actual value that the masked bit

should compared to.

31 30 29 28y 27 26 25 24|23 22 21 20119 18 17 16/ 15 14 13 12111 10 9 8

7 6 5 413 2 1 0
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Requested Count Field

¢ Containsavaluefrom 0to 65,535.

¢ |nput and Output commands complete
“successfully” when this count is met.
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Sour ce/Destination Data Address

¢ Thisisthe memory location where | nput
commandswill send the data to.

¢ Thisisthe memory location where Output
commands will get the data from.

¢ For Load and Store commandsthisfield
may represent aregister address
(depending on the keyStream value).
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|mmediate Data OR Branch
Address Field

¢ For Input, Output, and NOP commands
thisfield isthe conditional Branch address.

¢ For Storecommandsthisfield is 32-bit
datato bewritten to the address specified
IN the Address field.

¢ For Load commandsthisfidd isthe 32-bit
ocation for data FROM the address
nointed to by the Addressfield.
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Transfer Status Field

¢ Upon conclusion of the command, and If
the Sbit inthecommand is0, thisfield is
written with the lower 16 bits of the Status

register.
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Residual Count Field

¢ Upon execution of the command, and if the
Shit inthecommand isO, thisfield is
written with the differ ence between the
number of byteswhich weretransferred
and the original amount in the regCount
field.

¢ resCount =regCount - Actual Xfer.
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Input & Output Commands

¢ THE DMA data-mover instructions

4 1 3 2 2 2 2 16
cmd |s| key [Led] 1 | b |w reqCount
address
branchAddress
xferStatus resCount
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Input & Output, con’t
¢ Moreoption
e Scatter/gather piecesof alarger transfer
¢ Last option
e EXxpected to bethelast bytes of a packet
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Load & Store Commands

¢ Used for moving “immediate” data -
mainly for reading/writing registers

4 1 3 2 2 2 2 16
cmd s key |Led) i Lo w reserved
Source/Dest address
“immediate” data32
xferStatus reserved
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NOP Command

¢ Useful for condition-testing as well as
nullifying descriptors

4 1 ) 2 2 2 16
cmd reserved| i | b |w reserved
reserved
branchAddress
xferStatus |_reserved.

Mike Eneboe, DBDMA Overview; September 18th, 1996; Austin, Texas Slide 22




Stop Command
¢ Last descriptor in thecommand list

¢ No Interrupt, Branch or Wait conditions
¢ CommandPtr left pointing to thislocation

4 28
cmd reserved
reserved
reserved
|_reserved
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Building Command LIsts

¢ Worite contiguous command list, zeroing
xfer Status and resCount fieldsfor later
viewing.

¢ Alwaysend with a STOP command
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CommandPtr register

¢ Pointsto current CL location (beginning)
¢ 16-bytealigned

¢ Remainspointing at STOP command after
STOP completes

‘31 30 29 28r2726 25 24]23 22 21 20r19 18 17 16]15 14 13 12r11 10 9 8]7 6 5 4|3 2 1 0‘
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Channel Statusand Control regs

¢ ChannelControl register

31 30 29 28) 27 26 25 24123 22 21 20119 18 17 1615 14 13 12111 10 9 817 6 5 413 2 1 0
I 1 1 I 1 1 I 1 1 I 1 1 I 1 1 I 1 1 I 1 1 I 1 1

L] | — .
| Mask 1] | Data

¢ ChannelStatusregister

31 30 29 28) 27 26 25 24|23 22 21 20119 18 17 16/15 14 13 12)11 10 9 8|7 6 5 413 2 1 0

N N N B B
}idem

activeu S e
wake

S [
[ I I
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L 4

L 4

L 4

Writing the ChannelControl
Register
Put ‘1’'sin Mask bitswhich correspond to

niItsto bewritten.

Put the value of the bitsto bewritten in the
Value bits.

Do thisall asan autonomous 4-byte write.
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ChannelStatus Detalls

¢ Contral bits: set and cleared by software
e Run enables CL execution
e Pause, well, it pauses!!
¢ Command bits: set by software, cleared by hardware

e Flush bit isused in conjunction with Pauseto clear out all
inter nal bufferFIFOs.

e Wakebhit cause DBDMA state machinesto refetch current
command.

¢ Statusbits: set by hardware, cleared by hardware
e Dead indicatesan internal error

e Activeissat when Run bit istrue. Cleared when Pause or
Dead are set, or when STOP encounter ed
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Starting the Command List

¢ Writethe CommandPtr register with the
addressof the CL.

¢ Set up any conditions necessary for the CL
(likean interrupt on the last command).

¢ Writethe ChannelControl register with the
Run bit set and the Pause bit clear ed.
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Re-starting the Command List

¢ Start by setting up new CL in memory, then

e Method 1:
o Changethe CommandPtr to point to new CL

e Method 2:

o Change STOP command to Branch command
which hasa pointer tonew CL.

¢ Finally: Set the Wake bit.
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Command List Example

cmd key [ b w reqCount address

0 |OUTPUT MORE STREAMO NEVER NEVER NEVER 100 &Hdrl
1| OUTPUT_LAST STREAMO NEVER NEVER NEVER &Bufl
2 STREAM1 NEVER NEVER 4

3 |OUTPUT_ MORE STREAMO NEVER NEVER NEVER 100 &Hdr2
4 |OUTPUT LAST STREAMO NEVER NEVER NEVER &Buf2
5| INPUT_LAST STREAM1 ALWAYS NEVER NEVER 4 &Status2
6 | STOP->NOP NA NA NA NA NA NA
7 |OUTPUT_MORE STREAMO NEVER NEVER NEVER 100 &Hdr2
8 |OUTPUT LAST STREAMO NEVER NEVER NEVER &Buf2
9 STREAM1 NEVER NEVER 4

NA
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Any Questions?
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