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16.7.5 Accessing FEP Flies 

FEP files are accessed by open disk streams. A disk stream is opened by the 
open function. (See the section "Accessing Files" in Reference Guide to Streams, 
Files, and 110. That section contains more details on accessing files.) If a FEP 
file system residing on a remote host is referred to, a remote stream is returned 
with limited operations, as specified by the remote file protocol. 

In addition to the normal open options, the following keywords are recognized: 

: if-locked This keyword specifies the action to be taken if the specified file 
is locked. This keyword is not supported by the remote file 
protocol. 

: error 

:share 

Signal an error. This is the default. 

Open the specified file even if it is already 
locked, incrementing the file's lock count. 
This mode permits multiple processes to write 
to the same file simultaneously. (See the 
section "FEP File Locks", page 158. That 
section contains more information on file 
locks.) 

:number-of-disk· blocks 
The value of this keyword is the number of disk blocks to buffer 
internally if the :direction keyword is :input or : output. This 
keyword is ignored for other values of :direction or for Illes on 
remote hosts. The default :number-of-disk-blocks is two. 

16.7.6 Operating on Disk Streams 

All disk streams to a local FEP file system handle the following messages: 

:grow &optional n-blocks &key :map-area :zero-p Message 
This message allocates n-blocks of free disk blocks and appends them to the 
FEP file. The value of n-blocks defaults to one. If :zero-p is true the new 
blocks are filled with zeros; otherwise, they are not modified. The return 
value of :grow is the file's data map (the format of the data map is 
described in :create-data-map's description below). The value of 
:map-area is the area to allocate the data map in, which defaults to 
default-eons-area. 

:allocate n-blocks &key :map-area :zero-p Message 
This message ensures that the FEP file is at least n-blocks long, allocating 
additional free blocks as required. Returns the file's data map (the format 
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of the data map is described in :create-data-map's description below). 
:map-area specifies the area to create the data map in, and defaults to 
default-eons-area. The newly allocated blocks are filled with zeros if 
:zero-p is true. :zero-p defaults to nil. 

:file-access-path Message 
This message returns the disk stream's file access path. 

For example, you can find out what unit number a FEP file resides on as 
follows: 

(send (send stream :file-access-path) :unit) 

:map-block-no block-number grow-p Message 
This message translates the relative file block-number into a disk address, 
and returns two values: the first value is the disk address, and the second 
is the total number of disk blocks, starting with block-number, that are in 
consecutive disk addresses. grow-p specifies whether the file should be 
extended if block-number addresses a block that does not exist. When 
grow-p is true, free disk blocks are allocated and appended to the FEP file 
to extend it to include block-number. Otherwise, if grow-p is false, nil is 
returned if block-number addresses a block that does not exist. 

:create-data-map &optional area Message 
This message returns a copy of the FEP file's data map allocated in area 
area, which defaults to default-eons-area. A FEP file data map is a one­
dimensional art-q array. Each entry in the file data map describes a 
number of contiguous disk blocks, and requires two array elements. The 
first element is the number of disk blocks described by the entry. The 
second element is the disk address for the first block described by the 
entry. The array's fill-pointer contains the number of active elements in 
the data map times two. 

:write-data-map new-data-map disk-event Message 
This message replaces the file's data map with new-data-map. disk-event is 
the disk event to associate with the disk writes when the disk copy of the 
file's data map is updated. This message overwrites the file's contents and 
should be used with caution. 

16.7.7 Input and Output Disk Streams 

Input and output disk streams are buffered streams. In addition to the standard 
buffered stream messages, local input and output disk streams also support the 
messages described elsewhere: See the section "Operating on Disk Streams", page 
154. 
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Input disk streams read bytes of data starting at the current byte position in the 
FEP iile, updating the byte position as the data is read. Output disk streams 
write bytes of data in the same way. 

The bytes of data are stored in buffers internal t9 the stream. The 
:number-of-disk-blocks open keyword controls how many disk blocks the internal 
buffers can hold. When the current pointer moves beyond a disk block boundary, 
the buffered disk block is written to the iile for an output stream, or the next 
unbuffered block is read in from the iile for an input stream. Output streams 
also write out all the buffered disk blocks when the stream is sent a :close 
message without an :abort option. 

16.7.8 Block Disk Streams 

Block disk streams can both read and write disk blocks at specified iile block 
numbers. A iile block number is the relative block offset into the file. The first 
block in the file is at iile block number zero, the second is at file block number 
one, and so on. 

Block disk streams do not buffer any blocks internally and are not supported by 
the remote file protocol. 

See the section "Operating on Disk Streams", page 154. In addition to the 
messages described in that section, block disk streams support the following 
messages: 

:block-Iength Message 
The : block-length message returns the length of the FEP file in disk 
blocks. 

:block-in block-number n-blocks disk-arrays &key :hang-p Message 
:disk-event 

The : block-in message causes the disk to start reading data from the disk 
into the disk arrays in disk-arrays, starting with the file block number 
block-number, and continuing for n-blocks. disk-arrays can be a disk array 
or a list of disk arrays. The value of n-blocks is the number of disk blocks 
to read. When n-blocks is greater than one, each disk array is completely 
filled before using the next disk array in disk-arrays. The checkwords 
stored in the disk arrays are, reserved for use by the FEP iile system. See 
the section "3600-Family Disk System Deimitions and Constants" in 
Internals, Processes, and Storage Management. Unused disk arrays or 
portions of disk arrays remain unmodified. 

When the value of :hang-p is true, which it is by default, :block-in waits 
for all the reads to complete before returning. If the value of :hang-p is 
false, :block-in returns im,mediately upon enqueuing the disk reads without 
waiting for completion. In this case, all disk-arrays and the disk-event 
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must be wired before sending the :block-in message, and must remain 
wired until the disk reads complete. 

If the :disk-event keyword is supplied, its value is the disk event to 
associate with the disk reads. Otherwise the :block-in message allocates a 
disk event for its duration. A :disk-event must be supplied when :hang-p 
is false. 

:block-out block-number n-blocks disk-arrays &key :hang-p Message 
: disk-event 

The : block-out message causes the disk to start writing the data in the 
disk arrays in disk-arrays onto the disk, starting with the file block number 
block-number, and continuing for n-blocks. The arguments to the 
:block-out message are identical to those of the :block-in message. 

16.7.9 FEP File Properties 

In addition to having a name and containing data, FEP files also have properties. 
These properties store information about the file itself, such as when it was last 
written and whether it can be deleted or not. File properties are read by the 
fs:file-properties function, and modified by the fs:change-file-properties function. 
The fs:directory-list function also returns the file properties of several files at 
once. (See the section "Accessing Directories" in Reference Guide to Streams, 
Files, and liD.) 

The following file properties can be both read and modified: 

: creation-date The universal time the file was last written to. Universal times 
are integers. (See the section "Dates and Times" in 
Programming the User Interface, Volume B.) 

: author The user-id of the last writer. The user-id must be a string. 

:length-in-bytes The length of the file, expressed as an integer. 

:deleted When t the file is marked as being deleted. A deleted file can 
then be marked as being undeleted by changing this property to 
nil. The disk space used by a deleted file is not actually 
reclaimed until the file is expunged. 

:dont-delete When t, attempting to delete or overwrite the file signals an 
error. nil indicates the file can be deleted or written to. 

: comment A comment to be displayed in brackets in the directory listing. 
The comment must be a string. 

The following file properties are returned by the :properties message, but cannot 
be modified by :change-properties: 
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:byte-size The number of bits in a byte. The value of this property is 
always 8. 

:length-in-blocks The block length of the iIle expressed as an integer. 

: directory If t, the file is a directory; otherwise nil. 

16.7.10 FEP File Locks 

A FEP file is locked for the interval from when it is opened for reading or writing 
until it is closed. If the :direction keyword is : input, the iIle is read-locked; if the 
:direction keyword is :output or :block, the iIle is write-locked. 

When the :if-Iocked keyword is : error, which is its default, a iIle that is read­
locked can still be opened for reading but signals an error if opened for writing; a 
file that is write-locked cannot be opened for reading or writing. This permits 
multiple readers to access a file concurrently, while prohibiting writing to the iIle 
being read. 

When the :if-Iocked keyword is :share in an open call for write, it succeeds in 
opening the file even if it is already read- or write-locked. 

An expunge operation on a file that is either read- or write-locked does not 
expunge the file. If expunging a directory fails to expunge a file, the iIle must be 
closed and the directory expunged again. 

16.7.11 Installing Microcode 

Use the Copy Microcode command to retrieve any new microcode from the file 
system of the sys host. 

Copy Microcode Command 

Copy Microcode {version or pathname} destination keywords 

Installs a version of microcode. 

version or pathname 
Microcode version number or pathname to copy. version is a 
microcode version number (in decimal). pathname rarely needs 
to be supplied. It defaults to a iIle on FEPn:> (where n is unit 
number of the boot disk) whose name is based on the microcode 
name and version. (The iIle resides in the logical directory 
sys:l-ucode;.) The version actually stands for the file 
appropriate-hardware-MIC.MIC.version on FEPn:>. (See the 
Section "Genera 7.0 Microcode Types" in Software Installation 
Guide) 
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destination 

keywords 

FEP flie specification. The pathname on your FEPn:> directory. 
The default is created from the microcode version. 

:update boot fue 

:update boot flie 
{FEP-flie-spec none}. The default is the current default boot 
file name. 

Initially, the Symbolics personnel who install your system establish these 
microcode flies for you. 

16.7.12 Using a Spare World Load for Paging 

You can reuse FEP flie space for paging flies. You may have a spare world load 
flie, which you can transform into a paging flie. For example, once you have 
successfully installed a new software release, you can rename the old world load to 
be a paging file. Note: Do not use the world load you are currently running for a 
paging file, as this action overwrites the previous contents of the specified file. 

If your old world load is Release-6-1.load, is resident on FEPO:>, and is 36,000 
blocks in size, and you want to create a new paging file called FEPO:>page2.page 
(with a block size of 36,000), follow these steps: 

1. You should rename the file FEPO:>release-6-1.load to FEPO:>page2.page using 
the Rename File command. For example, type: 

Rename File FEPB:>release-6-1.load FEPB:>page2.page 

Now the world load has been renamed to a paging file. 

2. Use the Add Paging File command to initialize the paging flie from the Lisp 
environment. 

3. Edit your FEPn:>Boot.boot fue to declare the new paging file. Use the 
Declare Paging-fues command in your boot fue to do this. For information 
about the Declare Paging-fue command: See the section "FEP System 
Commands: General Usage", page 133. 

You can also create new FEP lues and use them for extra paging space: See the 
section "Allocating Extra Paging Space", page 50. 

16.7.13 Adding a Spare World Load as LMFS File Space 

Partitions can be added to LMFS by following these steps: 

1. Create the partition you wish to add to LMFS prior to entering the File 
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system editing operations program. In addition, when you add a new 
partition or a partition on another disk, the disk should be free of errors and 
properly initialized and formatted. 

2. Press SELECT F to select the File system editing operations program. 

3. Click on [Local LMFS Operations] to invoke the second level of the File 
System Maintenance Program. 

4. Click on [LMFS Maintenance Operations] to invoke the third level menu, 
which is a menu of iue-system maintenance operations. 

5. Click right on [Initialize] to invoke a menu of initialization options, which 
offers [New File System] and [Auxiliary Partition] as choices. Clicking on 
[New File System] is similar to clicking left on [Initialize]; it initializes a 
partition to be the basis of a file system. 

6. Click on [Auxiliary Partition] to add another partition. 

7. Enter the pathname of the FEP iue to be used as the new partition. The 
default presented, which is correct for [New File System], is never correct 
for adding a partition. 

8. Click on [Do It]. The system then performs much verification and error 
checking, roughly as much as when initializing a new partition. It must not 
be interrupted while performing these actions. 

9. When finished, the File system editing operations program adds the partition 
and edits the FSPT automatically. 

16.8 Disk Handling 

You can include a disk specification of the form FEPn: (where n refers to disk 
unit n) as the first field of iue and directory references to the FEP. A 
specification of fep: (with no unit number) refers to the disk unit from which the 
current Lisp world was booted, that is, the unit containing the world load file. If 
fepn: is omitted entirely, the default disk unit, set by Set Default-disk-unit is 
assumed. 

16.8.1 Disk Handling Commands 

The following FEP commands manipUlate disk units. For a description of these 
commands: See the section "FEP System Commands: General Usage", page 133. 
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Add Disk-type 

Clear Disk-types 

Dismount <pathname> 

Mount <pathname> 

Reset Device <pathname> 

Set Default-disk-unit unit 

Set Disk-type unit type pack-id 

Show Directory directory-spec 

Show Disk Label unit 

Show File file-name 

16.8.2 Multiple Disk Units 

Each Symbolics computer can access more than one local disk. The following 
conditions apply: 

• The FEP can access any disk at all. Currently, the hardware allows a 
maximum of eight disks. 

• You can boot a Lisp world from any disk by using the FEP command Load 
World. Also, you can add paging flies from any disk by using the FEP 
command Declare Paging-files in your boot file. To load paging files from 
Lisp, you can use the Add Paging Files command . 

• The form FEP: refers to the disk from which you booted the current world. 
If this is disk 0, then FEP: is equivalent to the form FEPO:. However, it is 
also possible to specify another disk explicitly, using such forms as FEPl: or 
FEP2: . 

• World loads are not specific to a type of disk. This means that if one 
Symbolics computer has a T306 disk and another has an M2284 disk, world 
loads can be transferred back and forth between the disks. 
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16.8.2.1 Disk Types 

The FEP currently supports the following types of disks: 

Century Data T306 (300 megabytes unformatted capacity - removable) 

CDC EMD368 (368 megabytes unformatted capacity) 

CDC EMD515 (515 megabytes unformatted capacity) 

CDC XMD858 (858 megabytes unformatted capacity) 

Fujitsu M2284 (168 megabytes unformatted capacity) 

Fujitsu M2294 (335 megabytes unformatted capacity) 

Fujitsu M2351A (474 megabytes unformatted capacity) 

Maxtor XT1140 (140 megabytes unformatted capacity) 

Maxtor XT2190 (190 megabytes unformatted capacity) 

NEC D2257 (167 megabytes unformatted capacity) 

Priam P807 (335 megabytes unformatted capacity) 

16.9 Finding Out Why Your Machine Crashed 

When your machine crashes, using the FEP Show Status command can give you 
useful information for diagnosing the cause of the crash. For an outline of the 
information that Show Status prints: See the section "FEP Show Status Command 
Output", page 163. 

The Show Status output section "3600 program counters" includes the macro PC, 
the CPC, and the 16 OPCs. The macro PC is the address of the current 
instruction of compiled Lisp code. The CPC is the address of the current 
microinstruction. The OPCs are the addresses of the 16 most recently executed 
microinstructions; OPC+O is the most recent, OPC+17 the earliest. An arrow 
points at either the CPC or the first OPC, depending on the error condition that 
stopped the machine. This is the microinstruction that was executing when the 
event occurred that was the proximate cause of the machine's stopping itself. 
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16.9.1 FEP Show Status Command Output 

The register contents and program counters displayed by the Show Status 
command give some information on machine states causing the FEP message 
"Lisp stopped itself'. They are generally not useful for interpreting wired-ferror 
halts. Show Status merely prints the contents of certain hardware registers, 
decoding the bits symbolically. The FEP does not interpret these contents, so 
some output might not be meaningful. The following cautions apply: 

• You must interpret some bits depending on the value of other bits. 

• Some registers listed below are printed only if they contain "useful" 
information. 

The most important registers are Sequencer status and Me error status. 

FEP buffer status 

Bit 

Spy DMA Enb 

Write to dev I Read from dev 

Drive busy 

Int Enb 

Count up I Count down 

Busy 

Spy DMA busy 

DMA setup 

FEP Lbus control 

Bit 

ECC Diag 

Doorbell Int Enb 

Use Uncorrected Data 

Ignore Double ECC Error 

Task 3 Req 

Meaning 

Spy bus being used by FEP to access disk or net 
(means spy bus being used for normal functions) 

Spy DMA direction 

Spy DMA mode (who controls busy line) 

Spy DMA enable to interrupt FEP 

Spy DMA address increment direction 

Spy DMA busy (inside FEP) 

Spy DMA busy line (actual line on backplane) 

[meaning unknown] 

Meaning 

Normal memory error correction logic disabled; 
instead, FEP can read or write the 8 extra bits of 
main memory 

Doorbell (Lisp-to-FEP signal) interrupt enabled 

FEP unaware of corrected Lbus data if single-bit­
error 

FEP does not get bus error if uncorrectable Lbus 
error (either double-bit error or nonexistent 
memory) 

FEP trying to wake up microtask 3 



164 

Site Operations June 1986 

Doorbell Doorbell ringing (Lisp-to-FEP signal) 

Lbus Buffer Busy [self-explanatory] 

Lbus Buffer Some Parity Error [self-explanatory] 

FEP Board 10 control 

Bit 

Continuity 

Lbus ID Req 

Half Speed 

FEP Proc control 

Bit 

Lbus Power Reset 

Lbus Power Reset (on bus) 

Lbus Reset 

Lbus Reset (on bus) 

Clear Errors 

FEP Int Enable 
Kept Alive 

FEP Ram Par Err 

Sequencer error status 

Meaning 

Read-back of random signal that checks board 
presence 

Lbus reading board IDs, not doing normal 
functions 

Main processor clock running at half speed 

Meaning 

Reset all Lbus devices due to power turn-on or 
turn-off 

Same as above, but actually read back from the 
bus 

Reset all Lbus devices 

Reads back the Lbus Reset 

Bit that clears FEP error registers (not an error) 

FEP interrupt enable (not an error) 

FEP died and was reset by nanofep 

Parity error in dynamic ram on FEP board 

(Status of the SQ board and the main error status bits that can halt the machine) 

Bit Meaning 

Microcode-halted A "halt" microinstruction was executed, for one of 
the following reasons: 

• A call to the %HALT function (due to a 
wired-ferror or a call to HALT) 

• A fatal error, such as an error while 
entering the error handler or an error in 
wired code (page fault, disk handlers) 
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• Executing an undefmed macroinstruction 
(running too old a version of microcode or 
executing bad macro code) 

• Failure of a microcode consistency check 
(stack frame too large, stack overwritten) 

Self-explanatory hardware errors: 

Bit Meaning 
Spare-error-bit 

GC-Map-parity-error 

Type-map-parity-error 

Page-Tag-parity-error 

A-memory-parity-error 

B-memory-parity-error 

[never happens, unless manually wired to some 
signal] 

GC MAP ram on DP board 

TYPE MAP ram on DP board 

PAGE TAG ram on FEP board 

AMEM ram on DP board 

BMEM ram on DP board 

MC-error (map, ifu, or main mem) 
Error on MC board; see MC error status 

AU-error Error on AU (FPA) board (if the machine has 
one) 

Task-state-memory-parity-error TSKM ram on SQ board (doesn't always halt 
machine) 

Control-memory-parity-error CMEM ram on SQ board (also for microcode 
breakpoints if an L-Console program is cabled up 
for debugging) 

Hardware "errors" that are not always errors: 

Bit Meaning 

CTOS-Iow-parity-error CSTK ram on SQ board (low half of output 
register) 

CTOS-high-parity-error CSTK ram on SQ board (high half of output 
register) 

(Note: If CTOS-came-from-IFU is true, above two bits have no meaning.) 

Sequencer miscellaneous status 

(Status bits that are not errors) 

Bit 

CTOS-came-from-IFU 

Meaning 
CTOS register holds macroinstruction dispatch 
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address from IFU (or TMC) rather than contents 
of CSTK ram 

TSK-STOP (sequencer stopped) Machine is stopped for some reason 

Errhalt-Sync Some error bit is on (stops machine) 

MC Wait Microinstruction waiting for memory control to 
allow the instruction to continue 

Task Switch Switching to a different microtask 

MC Error status 

Bit Meaning 
Double bit error An uncorrectable error in main memory, or a 

reference to a nonexistent Lbus address. Further 
information under the heading, ECC syndrome. 

Map A parity error, Map B parity error 
Parity errors in the map caches on the MC (TMC, 
IFU) board. 

Hit in both map A and map B Both map caches claiming to map the same 
address. Could be the map hardware, or some 
hardware or microcode problem causing map to be 
written with bad data. 

ECC syndrome 

(An octal number followed by an address with x's in it) 

This register contains the most recent main-memory read-error correction status. 
The error can be caused by a read by the processor, a read by the FEP, or a read 
by a DMA 1/0 device. The events that set this register include nonexistent 
memory reference, single-bit error correction, and double-bit error detection. 
Nonexistent memory and double-bit error halt the processor (even if it was the 
FEP or an 1/0 device that got the error). Currently, the FEP disables itself from 
getting a bus error if it references nonexistent Lbus memory or gets a double-bit 
error in Lbus memory. 

One other event that can set this register is a bug in the FEP's code for 
examining the machine's status. In this case, the flrst two digits of the address 
are usually 77. 

The address is the physical address of the location referenced. Only bits 23-18 
and 1-0 are valid (the rest are x'ed out). These are sufflcient bits to determine 
which Lbus slot (bits 23-19) and which of the 8 banks within a memory board are 
being referenced. To convert the address to an Lbus slot number, consider the 
one or two digits at the left of the x's to be an octal yalue, and divide it by 2. 
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This is a logical slot number, as printed (in decimal) by the Show Configuration 
command. It is not related to the numbers printed on the machine chassis. Slot 
o is at the left, as seen from the front of the machine. 
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The syndrome codes are as follows: 

e 1 2 3 4 5 6 7 

eee okay 36 37 2-bit 38 2-bit 2-bit 3 
e1e 39 2-bit 2-bit 6 2-bit 8 9 2-bit 
B2B 4e 2-bit 2-bit 13 2-bit 15 16 2-bit 
e3e 2-bit 18 19 2-bit 2e 2-bit 2-bit unused 
e4e 41 2-bit 2-bit 23 2-bit 25 26 2-bit 
e5e 2-bit 28 29 2-bit 3e 2-bit 2-bit 31 
e6e 2-bi t 33 34 2-bit 35 2-bit 2-bit unused 
e7e NXM 2-bit 2-bit unused 2-bit unused unused 2-bit 
1Be 42 2-bit 2-bit e 2-bit 1 2 2-bit 
11e 2-bit 4 5 2-bit 7 2-bit 2-bit 1e 
12e 2-bit 11 12 2-bit 14 2-bit 2-bit unused 
13e 17 2-bit 2-bit unused 2-bit unused unused 2-bit 
14e 2-bit 21 22 2-bit 24 2-bit 2-bit unused 
15e 27 2-bit 2-bit unused 2-bit unused unused 2-bit 
16e 32 2-bit 2-bit unused 2-bit unused unused 2-bit 
17e 2-bi t unused unused 2-bit unused 2-bit 2-bit unused 

3600 program counters 

Label 

Macro PC 

Current micro PC (CPC) 

Old PCs (OPC) 

16.9.2 Decoding Micro pes 

Meaning 

The address of the current instruction of compiled 
Lisp code. This is prefaced with either (Odd) or 
(Even) since there are two instructions per word. 

The address of the current microinstruction. 

The addresses of the 16 most recently executed 
microinstructions. OPC+o was executed most 
recently, OPC+17 least recently. 

Use the function dbg:decode-micro-pc to decode the microcode PCs printed by the 
FEP command Show Status. 

dbg:decode-micro-pc pc &optional (name sys:%microcode-version) Function 
(version 
(sys:microcode-version-number sys:%microcode-version» 

dbg:decode-micro-pc is useful for investigating why a machine crashed. It 
decodes the octal microinstruction addresses printed by the FEP command 
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Show Status. To use this function you should first write down the Show 
Status output. You can then either warm boot the machine using the Start 
command or call dbg:decode-micro-pc on another machine. 

pc is an address in the microcode, taken from the CPC or OPC information 
printed by the Show Status command. Show Status prints these numbers 
in octal; if your default radix is decimal, precede pc by #0. Normally the 
number in the Show Status output with the arrow (--) pointing to it is the 
relevant number, but sometimes, decoding all of the numbers gives you 
additional clues. 

name and version are optional; they specify the version of the microcode 
that was running at the time of the crash. You can omit these arguments 
if you call dbg:decode-micro-pc while using the machine that crashed and 
while running the same microcode version as at the time of the crash. You 
can also omit these arguments if you call this function from another 
machine that has a software and hardware configuration that is identical to 
that of the machine that crashed. To find the microcode version name and 
number that a machine is running, use the command Print Herald with the 
keyword :detailed or take the name and version number of the microcode 
file in the machine's boot file (normally fepO:>Boot.boot). Microcode 
version numbers are decimal; include a period at the end of the number if 
your default radix is octal. 

Example: 

(dbg:decode-micro-pc #044552 "364B-mic" 389.) 

dbg:decode-micro-pc prints information that depends on the 
microinstruction: 

Microinstruction 

Halt instruction 

Signaller of a Lisp error 

Information printed 

The reason it halts the machine. An 
example is "error in the error handler". 
These reasons are constant strings in 
the microcode source program and do 
not represent any dynamic analysis of 
the state of the machine. 

The internal form of the error message. 
This is not the same form of error 
message you would ever see otherwise; 
normally Lisp software translates these 
messages into conditions and signals 
them, and the conditions define more 
readable error messages. This is useful 
mainly in decoding OPCs earlier than 
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the one with the arrow, when the 
machine halted because of "error in the 
error handler". 

Handler for a macroinstruction in compiled Lisp code 
The name of that macroinstruction. A 
halt here might be caused by running a 
world together with an incompatible 
microcode, such as a microcode from an 
earlier release, that does not implement 
an instruction used by that world. 

If all else fails, the function offers to load the microcode symbol table (from 
the sys:l-ucode; directory) and then prints the symbolic name of the 
microinstruction. Loading the microcode symbol table takes a few minutes. 
Microinstruction symbolic names can sometimes be clues to help in figuring 
out what the machine was doing at the time it crashed. 

Two types of symbolic names exist: those with and without parentheses. 

If the name includes parentheses, it is a list of the name of a microcode 
routine and the path through that routine to reach the microinstruction in 
question. Beware of a pitfall! These names are not unique; the same 
microinstruction can be reached by mUltiple paths from different microcode 
routines. For example, a microinstruction named (FTN-AR-l 3) might also 
be part of the microcode for the CAR instruction; you cannot assume too 
much from the name if it contains parentheses. I t is only a clue. 

If a symbolic name is just a symbol and has no parentheses, it is unique 
and names the first microinstruction of a microcode routine. 

Beware of assuming too much. If the reason Lisp stopped itself is not 
"microcode halted", the information that dbg:decode-micro-pc prints is not 
likely to be helpful, though it might be useful to people who understand the 
hardware. 

16.9.3 Decoding Macro pes 

To decode the macrocode PC printed by the FEP command Show Status, warm 
boot or go to another machine running identical software and call the function 
sys:%find-structure-header on the number printed by the FEP. This is an octal 
number; use #0 if necessary. It should return a compiled-function object, which is 
the function that was executing at the time. To find the exact place in the 
function that was executing, note the difference between the number printed by 
the FEP and the address in the printed representation of the compiled-function 
object. You can use sys:%pointer-difference to compute this difference. Multiply 
this by 2, and add 1 if the FEP said the PC was odd (not even). The result is the 
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instruction number of the current instruction; disassemble the compiled function 
to see it. 

Example: 

FEP Command: Show Status 

3688 program counters: 
Macro PCI (Odd)1244531 

FEP Command: Start 

(%find-structure-header #01244531) 
#<DTP-COMPILED-FUNCTION EQUAL 1244538> 
(%pointer-difference #01244531 *) 
1 

(1+ (* * 2)) 
3 

(disassemble ***) 
8 ENTRY: 2 REQUIRED, 8 OPTIONAL 
1 PUSH-LOCAL FPI8 ;A 
2 PUSH-LOCAL FPI1 ;B 
3 BUILTIN EQL STACK 

Instruction 3 (EQL) is the one that halted. 

16.10 Debugging in the FEP 

The release tapes include some files provided as an extra debugging aid. These 
files can be used to enter a debugging mode in the FEP. This mode is especially 
useful for problems that cause control to return to the FEP, making it impossible 
to use the debugging methods normally used in Lisp. 

These files have names of the form: vn-debug.flod, where n is the FEP version 
number. The files should now reside on your sys host in the directory with the 
logical pathname SYS:N-FEP;V127-DEBUG FLOD, where 127 is the version of FEP 
software. 

To use these files, you should copy the appropriate file to the FEP file system 
before you need to use it. To copy the file, first find out which version of FEP 
software is installed in your machine. You can do this by either using the Show 
Herald command in Lisp, or by typing the Show Version command at the FEP 
level. To copy this file to your FEP file system, use the Copy File command. 
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For example, if you are using FEP version 127 software, you would use the 
following command to copy the .flod file to the FEP iIle system: 

Copy File sys:n-fep;v127-debug.flod fepB:>v127-debug.flod 

The FLOD iIle cannot be used on any other FEP version; trying to use one on a 
different FEP version has no effect. 

After you have copied the iIle to the FEP iIle system, you can enter the debugging 
mode by loading the iIle with the Load FEP command, as shown in the following 
example: 

FEP Command: Load Fep >v127-debug.flod 

This puts you into a debugging mode very similar to the Debugger in Lisp, 
whereby you can move up and down the stack to examine the state of the machine 
and determine the source of the problem. The HELP key lists the available 
commands. 

One particularly useful command, when the machine has crashed during paging, is 
C-M-S. This command allows you to switch between the auxiliary stack (where 
paging code runs) and the normal stack (where user code runs). If the machine 
crashed while executing on the auxiliary stack, user stack frames will not be found 
until C-M-S is executed. 

If you need to stop the execution of Lisp and give control to the FEP, use the 
Halt Machine command. 

Halt Machine Command 

Halt Machine 

Halt Machine stops execution of Lisp and gives control to the FEP. You can now 
enter Fep commands, for example, to warm or cold boot the machine. 

If you need to know the machine model, use the function (si:machine-model). 

si:machine-model Function 
This function returns a keyword symbol designating the model number of 
the current 3600-family computer. 

Possible return values are as follows: 

:unknown The model' number cannot be determined (usually 
indicating lack of some ID prom) 

:/3600 or :136001 (The keyword whose print-name is "3600".) The machine 
is a Symbolics 3600. 

:/3670 The machine is a Symbolics 3670. 

:/3675 The machine is a Symbolics 3675. 
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:/3640 

:/3645 

The machine is a Symbolics 3640. 

The machine is a Symbolics 3645. 

If you want to look at your machine's hardware configuration, use the Show 
Machine Configuration command. 

Show Machine Configuration Command 

Show Machine Configuration host 

Shows the board-level hardware information about any 3600-family machine on the 
same network as your machine. 

host The name of a 3600-family machine. The default is your 
machine. 

This information is useful for service personnel. You might be asked for the 
machine serial number (in line 3) if you call Symbolics Software Support. The 
display from Show Machine Configuration looks like this: 
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:Show Machine Configuration (A host) acme-sling-shot 

Chassis (PN 1792191 Serial 238) in Chassis or NanoFEP: 
Manufactured on 1/18/85 as rev 11 functions as rev 11 ECO level 9 
Machine Serial Number: 4185 

Datapath (PN 179932 1 Serial 1253): 
Manufactured on 9/29/83 as rev 3 1 functions as rev 3 1 ECO level 9 

Sequencer (PN 178842 1 Serial 2576): 
Manufactured on 4/21/85 as rev 41 functions as rev 41 ECO level 8 

Memory Control (PN 178952 1 Serial 1381) in Memory Control or IFU: 
Manufactured on 12/3/83 as rev 51 functions as rev 51 ECO level 8 

Front End (PN 178862 1 Serial 2388) in FEP: 
Manufactured on 2/1/84 as rev 51 functions as rev 51 ECO level 8 

512K Memory (PN 178882 1 Serial 1258) in LBus slot 88: 
Octal Base address: 8 
Manufactured on 3/2/84 as rev 21 functions as rev 21 ECO level 8 

512K Memory (PN 1798B2 1 Serial 2572) in LBus slot 81: 
Octal Base address: 2888888 
Manufactured on 2/22/85 as rev 21 functions as rev 21 ECO level 8 

512K Memory (PN 179892 1 Serial 148) in LBus slot 82: 
Octal Base address: 4888888 
Manufactured on 1/19/83 as rev 21 functions as rev 21 ECO level 8 

10 (PN 178157 1 Serial 356) in LBus slot 83: 
Octal Base address: 6888888 
Manufactured on 9/22/84 as rev 6 1 functions as rev 6 1 ECO level B 

512K Memory (PN 178882 1 Serial 2932) in LBus slot 84: 
Octal Base address: 18888898 
Manufactured on 4/11/85 as rev 21 functions as rev 21 ECO level 8 

FEP Paddle Card (PN 178969 1 Serial 943) in FEP -- PADDLE side: 
Manufactured on 3/21/85 as rev 11 functions as rev 11 ECO level 8 

10 Paddle Card (PN 178245 1 Serial 3) in LBus slot 83 -- PADDLE side: 
Manufactured on 4/28/84 as rev 11 functions as rev 11 ECO level 8 
Ethernet Address: 88-88-85-83-18-88 
Monitor Type: Philips 

June 1986 
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