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Definition of Proposed RL Entry Format 

Scope:

This document describes the proposed format for Response Log (RL) Buffer Entries.

Proposed Format:

The proposed format incorporates a unique Type identifier for each RL entry. This is to make it easier for applications to sift through RL data for particular types of information. The Type identifier is divided into Class and Subclass sections and includes 4 bits that are reserved for chaining. Chaining can be used to create a single RL entry with up to 128 bytes of data available. The RL entry format includes a 32 bit time stamp which is the elapsed time since the beginning of the sequence. The Sequence ID is written by the DFN driver using the Begin Sequence command; the DFN mode reflects the current mode of operation of the card (e.g. Diagnostic, Run, etc...) There are four 32 bit fields which store the data for the entry. One additional field is reserved for later use. The structure is terminated by a predefined separator to make it easier to sift through a corrupted RL buffer if necessary.

Object
Bytes
Description

Type
2
Class and subclass of entry 

Timestamp
4
Time when data generated

Sequence ID
4
Unique identifier; DFN mode

Field 1
4
32 bit Data Word 1 

Field 2
4
32 bit Data Word 2

Field 3
4
32 bit Data Word 3

Field 4
4
32 bit Data Word 4

Field 5
4
Reserved

Terminator
2
Separator word ("0xFAFA")

Structure of RL Entry Format
Proposed Classes of RL Entry:

A number of specific classes of RL entry are defined to make it easier to sort through the data when looking for particular information. Currently defined classes are shown in the table and discussed in this section. RL entry reporting for class 0x03 can be individually disabled using a bit field in the respective event code. Reporting for classes 0x02, 0x04, and 0x06 can be individually disabled using bits in registers on the DFN card. The class field "-S-" is a 4 bit Subclass place holder; the class field "-N-" is a 4 bit place holder reserved for chaining of RL entries.

Class
Class Code

Image Tag
0x01-S-N

Detector Command
0x02-S-N

Queue Event
0x03-S-N

Image Readout 
0x04-S-N

RT Bus State 
0x05-S-N

DMA Information
0x06-S-N

Sequence Transition
0x07-S-N

Error
0x0E-S-N

Currently Defined RL Entry Classes

1. Image Tag

The image tag is generated when the start of frame (SOFn1) is received on the Fibre Channel for the respective image. The tag records the exact time from the beginning of the frame sequence in ticks of the 2 usec Frame Sequence counter. It also records the Ordinal Image Number for the particular frame. In addition, it records the image specific register settings which were active when the image data was received. This includes the image and block size as well as any additional frame options that control readout of the image. This entry also records data read from the SOFn1 which provides details on the formatting of the image data from the detector.

Object
Description
Format

Identifier
Image Tag 
0x01-0-0

Timestamp
Time when data generated
32 bit count in 2 usec clk tics

Sequence ID
Unique identifier
DFN Mode(27:24); Sequence ID(23:0)

Field 1
Ordinal Image number 
32 bit count of current image

Field 2
Image Size
-

Field 3
Block Size
-

Field 4
SOFn1 - HDR1
(B3: Number of bits per pixel)

Field 5
SOFn1 - HDR2
(B0-1: Pixels per line) (B2-3: Lines per image)

Terminator
Unique separator
0xFAFA

Format of Image Tag RL Entry

2. Detector Commands

The Detector Command RL entry is generated when a command is sent and executed on the detector. The entry is not generated until either the acknowledgment is received from the detector or the fibre channel timeout is exceeded. The entry contains the original command, and the detector response. RL entries are also created for spontaneous detector acknowledgment without DFN initiation for debugging purposes. In this case, Fields 1 and 2 will be 0xFFFFFFFF indicating an anomalous condition and Fields 3 and 4 will hold the detector response.

Object
Description
Format

Identifier
Detector Command
0x02-1-0 : Unexpected detector ack received

0x02-2-0 : Timeout: Detector did not respond

Timestamp
Time when data generated
32 bit count in 2 usec clk tics

Sequence ID
Unique identifier
DFN Mode(27:24); Sequence ID(23:0)

Field 1
CMD - HDR1 
Type of Detector command

Field 2
CMD - HDR2
Argument of  command

Field 3
ACK  - HDR1
Detector response - type

Field 4
ACK  - HDR2
Detector response - argument

Field 5
Reserved
-

Terminator
Unique separator
0xFAFA

Format of Detector Command RL Entry

3. Event Queue Information

The Event Queue RL entry is generated whenever a Detector queue event is executed. The entry contains an Event Descriptor which gives the byte code for the event type as well as the current value of the queue pointer into EAB memory for the respective event. The arguments of the event are stored in Fields 2 and 3. Additional information, like the current value of the loop pointer on a Loop instruction is stored in Field 4. Loop entries generate a new entry each time through the loop.

Object
Description
Format

Identifier
Queue Event
0x03-0-0

Timestamp
Time when data generated
32 bit count in 2 usec clk tics

Sequence ID
Unique identifier
DFN Mode(27:24); Sequence ID(23:0)

Field 1
Event Descriptor
(B0:Event Byte code) (B1-2:Queue Pointer)

Field 2
Event Arguments 1
B0-B3 of event arguments

Field 3
Event Arguments 2
B4-B7 of event arguments

Field 4
Ancillary Information
Loop event: Current value of the loop counter

Field 5
Reserved
-

Terminator
Unique separator
0xFAFA

Format of Event Queue RL Entry

4. Image Readout Information

Image readout related information is recorded using these RL entries. This information is embedded in the data received from the detector during image readout and is important for debugging new detector readout firmware. This data corresponds to the SOFn2 and SOFn3 commands received during image acquisition. Data for the SOFn1 command is stored in the image tag and discussed above.

Object
Description
Format

Identifier
Image Readout 
0x04-1-0 : Image Packet (SOFn2)

0x04-2-0 : Image Done (SOFn3)

Timestamp
Time when data generated
32 bit count in 2 usec clk tics

Sequence ID
Unique identifier
DFN Mode(27:24); Sequence ID(23:0)

Field 1
Line number
(B2-3: Current Line Number; image packet only) 

Field 2
-
-

Field 3
-
-

Field 4
-
-

Field 5
Reserved
-

Terminator
Unique separator
0xFAFA

Format of Image Readout RL Entry

5.  RT Bus State

The RT Bus State RL entry is generated when a state change is detected on the RT bus. This information will be useful for tracking the actual state of the RT bus lines during acquisition.

Object
Description
Format

Identifier
RT Bus State
0x05-0-0

Timestamp
Time when data generated
32 bit count in 2 usec clk tics

Sequence ID
Unique identifier
DFN Mode(27:24); Sequence ID(23:0)

Field 1
New State 
State after the change: Read state(11:0) ; Drive state (27:16)

Field 2
Previous State 
State before the change: Read state(11:0) ; Drive state (27:16)

Field 3
-
-

Field 4
-
-

Field 5
Reserved
-

Terminator
Unique separator
0xFAFA

Format of RT Bus State RL Entry

6.  DMA Information

The DMA Information RL entry is generated when DMA of the current image buffer is initiated. This information will be useful for debugging DMA transfer problems including situations in which third party PCI cards are reducing the available bandwidth on the bus.

Object
Description
Format

Identifier
DMA Information
0x06-0-0 

Timestamp
Time when data generated
32 bit count in 2 usec clk tics

Sequence ID
Unique identifier
DFN Mode(27:24); Sequence ID(23:0)

Field 1
Image Number
Ordinal image number (32 bits)

Field 2
Current Buffer
Ordinal buffer number (16 bits) ; Current DFN buffer number (16 bits)

Field 3
Buffer Address
Address of current buffer in host RAM

Field 4
DMA Size
Size of the DMA packet (16 bits)

Field 5
Reserved
-

Terminator
Unique separator
0xFAFA

Format of DMA RL Entry
7.  Sequence Transition

The Sequence Transition RL entry is generated whenever a sequence related transition takes place. Note that the sequence timer is reset whenever an RL entry of this type is generated. When the user mode program begins interaction with the detector outside of an event sequence ("Chit-Chat" mode), the driver resets the sequence timer and passes a new sequence ID to the DFN card to be used for subsequent RL entries. The archive DLL is responsible for keeping track of the absolute time in the system as all RL entries supply only relative timing information.

Object
Description
Format

Identifier
Sequence Transition
0x07-1-0 : Begin Sequence

0x07-2-0 : End Sequence

0x07-3-0 : Sequence Timer Wrapped

0x07-4-0 : Sequence Timer Reset 

Timestamp
Time when data generated
32 bit count in 2 usec clk tics

Sequence ID
Unique identifier
DFN Mode(27:24); Sequence ID(23:0)

Field 1
Last Timer Count
State of the sequence timer when transition occurred (32 bits)

Field 2
Wraps since reset
Number of wraps (16 bits)

Field 3
-
-

Field 4
-
-

Field 5
Reserved
-

Terminator
Unique separator
0xFAFA

Format of Sequence Transition RL Entry

6.  Errors

The Error RL entry records errors which were generated due to problems on the DFN card or on the fibre channel link. 

Object
Description
Format

Identifier
Error
0x0E-0-0

Timestamp
Time when data generated
32 bit count in 2 usec clk tics

Sequence ID
Unique identifier
DFN Mode(27:24); Sequence ID(23:0)

Field 1
EP Error
32 bit error word

Field 2
DAP Error
32 bit error word

Field 3
Queue Error
32 bit error word

Field 4
Fibre Channel Error
32 bit error word

Field 5
Reserved
-

Terminator
Unique separator
0xFAFA

Format of Error RL Entry
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