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The iscan utility is an interactive sort ware tool used to observe the 
internal state or individual boards OD the C2. It is generally used in 
to a system hang or hard crash. 

The utili ties can be entered by entering the rollowing instructions 
from t he console: 

~l cd / hw /cputest 
iscn <utility name> 

The utility will then inform you or the modules being loaded and some 
basic commands that can be used to access various registers. the prompt 
will then be displayed as follows: 

" iscn68==>" 

IC you wish to change the head or mcm to be monitored it can be 
accomplished as follows: 

ll :OOO= <Head #> 
2 :QOl =<MCM # > 

Ir you wish to examine another screen on another utility it is possible 
to load the the desired utility by the following: 

"iscn68==> in •<utility name>" 

This is the general instructions for enteri ng the iscan utilities and 
move around with a minimum or problems. 
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Although "mm" is not actually a part of the iscan utilities it runs 
very much like one and has much useful information. This utility can be 
run by simply typing mm from the console. ~ always you must be in the 
directory / hw / cputest in order to load this utility. 

In order to successrully use this utility, it will be necessary to run 
a cpu reg rirst. The PC, Cffi and TID values will be required to 
successrully run mm. The initial prompt will appear a.s follows: 

mm(O,O): where the first 0 indicates the Cffi value and the 
second 0 indicates the current TID. 

Initially the CIR and TIO will default to 0, but can easily be changed 
by the command: 

c <Cffi 0-7> or t <TID 0-7> 

The CIR is the value or the Communication Index Register and the TID is 
the Thread index Register. The TID being set to anything but 0 will 
indicate that the head was attempting a parallel operation. Again these 
can be obtained from the cpureg and m~t be changed for every head as 
these values will change the SDR's (Segment Descriptor Registers) which 
will change the ph~ical memory reference. 

Most usage of this utility will Involve the PC as this is the pointer 
that indicates the location of the memory that is in use. As the 
default for mm is ph~ical memory it will be nec~ary to change to 
logical as the PC ls a logical value. This can be &ecomplished by the 
command 

"mm(O,O): s log" . 

So let's do a quick recap and see how it looks, up to this point: 
1 cd /hw /cput.est 
2 cpureg > file name 
3 Get value or PC, Cffi and TID from beads to be examined 
4 mm 

5 mmf 0,01: s log 
6 mm 0,0: c x 
7 mm x,O: t y 
8 mm x,y: 

... continued on following page 
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It will now be possible to examine the instruction stream that the CPU was 
executing at the time of the crash. To start off, it will be necessary to 
take the PC value and subtract some value as we would like to see what the 
CPU was doing prior to the crash. I generally take the arbitrary number of 
hex 12 and subtract this from the PC. This now gives us PC-12. It also 
necessary to decide on t he number of instructions to examine. I usually use 
the value 20, since this will place the actual PC near the middle of the 
stream to be examined. 

What we now wish to do is display this on the screen and can be accomplished 
as follows: 

What 

mm(x,y): i pc-12,20 

follows will be 
Ox000016a0 
Ox000016a6 
Ox000016a8 
Ox000016ac 
Ox000016b2 
Ox000016b6 
Ox000016b8 
Ox000016be 

an example display: 
put.I s2,0( a.3) 
sub.w s3,s3 
ld.b O(a.S),s3 
ulk O(a3) 
eq.w #Ox0,s3 
brs.t Oxi6be 
lck O{a3) 
add.w #Oxl,a3 

At this point the address preceeding the PC value will be the actual 
instruction be performed at the time of the crash. More can be determined by 
looking this instruction up in the Architecture Manual. We also have a list 
of all C2 instructions and a list of boards that are involved in appendix D 
oC the C2 processor Diagnostics Manual. These two sources will give much info 
about what is occuring a.t the time of the crash or hang. 

in addition to examining instruction now at the time of the crash it is also 
possible to examine physical memory and write different patterns to suspect 
memory. This must be done Crom physical memory. As said previously, the defaul 
is physical, but if "s log" bas been entered you can get back to physical by 
entering "s phys". 

The pattern can be used to rm memry locations by the following command: 

r al &2 patt Where al is the first loc&tion and a2 is the 
ending memory address. 

The memory can also be displayed by use of the command di: 

di al,count Where count is the num her or memroy addresses to 
display. 

As stated earlier, this is to be a quick overview. IC you wish to know more, 
all material discussed is detailed in the CONVEX Scan Script Manual. 
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The utilities "mcmJunc" and "mcm....scr" are designed to examine and 
interrogate the gate arrays or the mcm's. It is very easy to run and 
orrers a great deal or useful information in the troubleshooting 
process of the C2. There are several handy commands to be used with 
these utilities and they permit the examination of the win queue, the 
XBAR read que, the individual ports as well as memory related error 
information. 

The win que is probably the most widely known and used function of 
these utilities. the command "dump_win_q" enables the most recent 16 
transactions or memory to be viewed on each mcm. The information gained 
through this command are the active port at the time of the crash and 
the banks being accessed. 

EXAMPLE OUTPUT 

"dump_win_q• 

) 

Log char returning EOF-- current register contents tor MCM[O] --
win Ci_adr qpx win qm start rpx win rm start I .) 

-c 'O" - 2 'O" - 4 

-- contents o! tb• win queue !or MCM[O] --
adr win start 

b 0 4 
a 0 1 
g 0 1 
8 0 2 
7 0 2 
6 0 4 
5 0 1 
4 0 1 
3 0 2 
2 0 2 
1 0 4 
0 0 1 
! 0 2 
e 0 4 
d 0 1 
c 0 1 

This would be repeated for each mcm in the system. A.9 you can see from 
the above output bead 0 was the active head. The memory banks are in 
the column labeled start. The start column is an 8 bit field where bit 
0-7 corresponds to bank 0-7. The adr column indicates the order of the 
transaction with the top item being the most recent. 

. .. continued on following page ) 
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As you can see the win que can be helpful in dete rmining the active 
head if other attempts fail at determining this. 

The next helpful command with this utility is "dump_rd_q". This command 
will enable you to examine the XBAR read que. This can be helpful in 
finding some memory read errors. 

EXAMPLE 

rd pt.r wr pt.r rd pt.r rd dat. 
4~ IJ ? rrr?rrrr 
20 8 • 1b840064 
10 8 d 2c34667g 

8 8 g 60513466 
4 8 g 60612346 
2 8 4 73rtrroo 
1 8 4 73!!0000 

80 8 t rrrrrrrr 

As you can see the crossbar read que is 8 deep and contains memory read 
data. 

The "mcm_err" function will display any hard or soft errors present on 
any MCM. If errors are found it will display the slot, bank and type 
o f error. If there are no errors then nothing is returned. It is 
possible for memory errors to show up here that were previously 
unreported. 

The iscan utility mcm....:1cr is an "xtension of mcmJunc. The difference 
being t hat mcm....scr presents more intormation. In most cases the 
additional info is unnecessary and only serves to confuse, but in some 
cases of memory related problems it is quite userul. 

The mcm....scr function can be entered by "iscn mcm....:1cr" if entering 
directly, or by "in "mcmJCr"" if entering from in another iscan 
script. The most useful commands in this utility are "port" and 
"all_ports". 

. .. continued on following page .. . 
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The •port• command displays the info for the given port on the desired 
mcm. The mcm can be changed by use of the 001 register, as described in 
the intro and the port can be changed by issuing another port, for 
example "port I ". The "all_ports" entry will display all ports for the 
given mcm. 

The fields on these displays are, for the most part self explanatory. 
The info consists or the complete address including bank and row, 
parity information, zone (correspond to active byte) and active memory 
data. 

In addition to the above displays, a complete error printout is 
available for the given mcm. This can be viewed by entering •error" 
under "mcm_.scr" and is quite valuable in finding memory backplane 
problems. The only time that this display would be used if a positive 
response is received Crom "mcm_err" from "mcmJunc". 

The error screen will display a complete error listing and in most 
cases get the error to a bit. The display will give the error type, the 
memory address, the data written and read, the zone and ecc info. If 
you can get the error to a specific address it is the useful to run 
"mm" and try to fill that physical address with the same data pattern 
that failed. This can be used to verify the fault. 

A3 previously stated, "mcmJcr" disflays a lot of information and in 
most cases mcmJunc will supply al the info that is necessary for a 
particular problem. 

) 

) 

) 
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Al though cpureg is not actually a part of the Scan Script fami ly it is 
very necessary information needed to begin to use the Scan Scripts 
effectively. The utility "cpureg" is very easy to use and can be 
dumped by entering • cpureg". It is generally quite helpful to redirect 
the output to a file so that the information is not lost and can be 
referred to later. It is important to keep in mind that some of the 
Scan Utilities can ca\13e the pc to advance and so it is important to 
save the cpu registers before beginning any other activity. This would 
include hwdump as it is not uncommon for the contents of the pc to be 
different after the hwdump begins than it was when the crash occured. 

It is also standard to receive a cpu register dump alter a diagnostic 
failure, but in the ca.se of a multi-hea.d systems will quite frequently 
dump the wrong head. So, it might be valuable to run "cpureg" after a 
diagnostic failure. 

..NOTE•• 

The Scan Utilit ies are just as elCective with a diagnostic failure 
as they can be with a system crash or hang. Plea.se don't ignore 
this valuable tool when troubleshooting with diagnostics. I would 
also like to take this opportunity to point out that no diagnostic 
should be taken seriously immediately following a crash. This is 
because a crash can leave the system in an unnatural state that 
quite often, can only be cleared by removing power and rebooting. 
So, when troubleshooting, please bear this in mind. 

EXAMPLE 
Reg1ater duap for cpu : O 
aO : 00067488 aO : 00000001 00000008 
al : OOOOOOab 11: 
a2 : 00002000 a2: 
a3 : 00003c17 a3 : 
a-4 : 00000000 a4 : 
a s : 00010000 16 : 
ae : 84889000 08 : 
a7 : 00067089 a7 : 
globa1_ 1nt_ •nab : 

OOOOOOOd 00000329 
ffffff ff 00000000 
eaeaer.32 OOOOOfff 
d0d124d6 44444444 
00000000 fff ff fff 
cOdS4 cOO 55855566 
d8400028 77777777 
oo local_1nt_ enab : 

t.O : 00003c17 p c : 000018be 
tl : 00067438 paw : 90000040 
t~ : 00001824 1pc : btd 
t3 : 88000002 ccr : 000040 
t4 : OOOOObe4 c1r: O t1r : o 
t5 : 00000000 Tl : 80 Tl : 00000000 
US : 00008000 Ta U: 00000000 00000000 
t7 : 00001878 ... -1 : 00000000 00000000 
tt lnt_ a od• : oO target_ CPU : 0 IOH : 0 

• continued o n next page ••• 
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As can be seen by t he example, the register dump consists of t he 
dump of all register file locatiolll! for the ASP, the pc, the interrupt 
pc and all process statWI info. It al:!O includes vector m erge info, 
which can be used to determine if the bead was in the middle of a 
vector operation when the fault occured. 

A3 a helpful hint, if the PC value of the SW!pected head ls 00000000, 
this may mean that the head failed while attempting a cold start. While 
this will not likely occur during routine operation, it quite 
frequently will occur during mmioit or !l)'Sreset operatioru. Ir the head 
was attempting a coldstart the contents of register tS will generally 
contain the contents of 1014. This is the physical start of cold start. 
If this occurs the ipc will indicate the actual point at which the cpu 
halted In cold start. A partial dump of cold start can be seen in the 
C2 CPU Debug Manual on page 2-8. After finding the actual failure, the 
system prints can be wied to locate the run path and isolate the area 
of the fau lt. 

A similar path can be followed if the system fails to perform a 
sysreset -12. The ipc again will contain the address of the code being 
performed and can be examined further on page 2-1 or the C2 CPU Debug 
Manual. 

Ir the contents of the IPC is BFD, this will always indicate the head 
that has stopped. The location BFD Indicates a complete shutdown of a 
bead. This will frequently occur during a diagnostic failure. This can 
be a quick way of spotting the offending head. 

The psw (processor StatW1 Word) and ccr (Cpu Control Register) can be 
helpful in determining, quickly, what the CPU was involved in. Both of 
these registers are explained fully in chapter 7 of t he CPU Debug 
Manual and so will not be repeated here. 

The cir and tir have been mentioned In part Il (Scao-002 pg.l) of this 
discussion and so it is not necessary to repeat this explanation. 

This has been a cursory overview or the contents of this valuable 
display. It is only intended to give you some valuable clues and point 
you in the right direction. With use and reading of the architecture 
manual, it will l!OOD be your most useful troubleshooting tool and best 
friend during a system crash. 

For more information on this utility please contact the TAC. But 
remember, please start all troubleshooting efforts with a cpureg; 
You'll not be sorry you did. 

) 

) 
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I'd like to take this opportunity to sum up some of the topics t hat have 
been discussed up to this point. We have discussed some of the more useful 
scan tools, displays that can and should be used after any crash to get a 
good picture of what occurred and allow the FE to make some intelligent 
decisions on how to proceed after & crash or hang. 

The utilities mcmJunc, mm and cpureg are very valuable and should 
always be among the first utilities used. I would recommend that the 
fo llowing order be used directly following a crash or hang: 

l) cpureg > filename (This should always be first, because as 
previously discussed, the pc can advance under hwdump.) 

2) hwdump (this is necessary in case something goes wrong, so that 
you do have some information to fall back on.) 

3) mcmJunc {To get the head a.nd possible memory errors) 
-l) mm (To determine what the hea.d was doing at the time of the 

crash. 

There a.re far more scan utilities and they will be discussed in futu re 
releases under this topic, but using the utilities discussed, so far, 
provides valuable data for making troubleshooting decisions. You are 
not going to want to run all or the scan scripts, so these basics will 
help in determining which ones need to be run next and in what order. 
This is why a script can't be written to run the proper utilities for 
you, as decisions mll!!t be made ba.sed on the data. received after each 
script is run. 

Never forget about the (oreplaoe connectors In your thought process. 
These connectors include most head internal busses and thus a.re a 
physical pa.rt or the boa.rm that they connect. Using prints it is 
sometimes easy to spot potential problems with these connectors, but 
this is the exception rather than the rule. It is always a good idea to 
mark the connectors and return them to their starting location after 
moving for troubleshooting. There a.re different pins used at each 
station and so it is poesible for a. foreplane connector to work in one 
location and not another. 

If you cannot initialize memory from one head and it is a multi head 
system try forcing an mminit from another head. The head performing the 
initialization is always the first bead listed in the file / mot/boot_db 
under the entry • procnum". Generally this will be the first physical 
head such as A. This is a great way of determining if the problem is 
localized or a general system problem. The procedure to force mminit on 
a head has been discussed in previous allfe mail. 

• • . continued on next pa.ge • • • 
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As discussed in previous allfe mail, if you have an application related 
problem it is possible to force this on a single head to check for 
hardware problems. This can be accomplished by the online utilities 
cpuconf <-e,-d > and mpa -c<head number 0.3>. 

Although the above suggestions do not involve the scan utilities 
directly, they are valuable tools and should be considered in 
conjunction with the ecan scripts. 

Always remember that the acan utilities are just as valuable alter a 
diagnostic failure, an mminit failure, or a sysreset failure. Also 
remember that alter any system reset, the information is lost, so it is 
important that customers understand the importance of not immediately 
rebooting. Even if the FE or TAC is not available, it is very easy to 
leave instructions for the customer on performing a cpureg and hwdump. 
It is even possible to write a script so that the customer need only 
enter a simple command at the spu. 

Most of the problems that we see are of an intermittent nature, so it 
is extremely important that we get all of the information quickly and 
on the very fir.:it failure. There are very few "glitches" or transients 
that will crash a C2, so all crashes should be considered real. 

As with anything, the scan utilities are only as valuable as the level 
of understanding permits. It will prove quite helpCul by using the 
Architecture Manual and the Theory of Operation when initially using 
the scan utilities. The more you understand about the system 
operation, the more helpCul the scan utilities will be. 

As usual, if you have any questions or problems concerning scan 
utilities, please contact the TAC for assistance. 

) 

) 

) 
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T he utility fu_mmqueue is designed to examine tbe most recent memory 
return que contents. As we all know the memory return que is used to 
match memory returned data with the module that requested the data. 
This script will display the module making tbe most recent requests, 
size of tbe request and to wbicb ASP register it is destined for. It 
will also indicate whether the request bas been completed or was still 
waiting 

EXAMPLE 

(iscn fu_mmqueue) 

MMQUEUE (Hn4 1) 
NUM POP part qlnb MO:o: Ell NEx EN CU 
ITEMS ,qpu•b 1apt7 full q qq qqq 2 exY 3 ~-1 0 3 2-1 0 EN 

0 0 0 0 0 0 0 00010001 0 

o loc or bd qaO qal 
k ptr • 01 << 3 <<3 

r1q f ull op aaq cu axY l nb 
01• •Z rot untt rtu upd rdJ Ya act ID dual uat 

wp-> 6 (Dort poa1t1on to bl 
N qw-> 6 00 OaO 000380&0 11 
Y r p-> 6 00 030 00038030 00 

wrl ttoD) 

N qr-> 6 00 030 00036030 00 

3 0 2 IP 06 A6 
3 0 2 IP 02 A2 
3 0 2 IP 02 A2 

N 
N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 
N 
N 

4 00 OQ8 000360Q8 00 3 
3 00 OQO 000360QO 00 3 
2 00 088 0 0036088 00 3 
1 00 108 00000100 10 0 
0 00 080 0 0036080 00 3 
r oo 010 00036078 oo 3 
I 00 070 00038070 00 3 
d 00 068 00036068 00 3 
c 00 080 00036050 00 3 
b 00 058 00036068 00 3 

• 00 000 00010000 01 0 
g 00 050 00038050 00 3 
8 00 048 00036048 00 3 
7 00 040 00036040 00 3 
6 00 038 00036038 00 3 

O 2 IP 10 SO 
0 2 IP 10 SO 
0 2 IP 10 SO 
6 0 ASc 10 SO 
0 2 IP 01 Al 
0 2 IP 01 Al 
O 2 IP 01 Al 
0 2 IP 01 Al 
0 2 IP 00 AO 
O 2 IP 06 AO 
1 3 ASn 08 TO 
0 2 IP 00 A6 
O 2 IP 07 A7 
0 2 IP 02 A2 
0 2 IP 02 A2 

1 
1 
1 
1 
1 
1 
0 

1 
1 
1 
1 
1 
1 
0 
1 
1 
1 
1 

1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

:\s can be seen from the example, this display contains a lot about 
the destination of data and the device to receive it. As you know from 
reading the Architecture manual the example is nothing but a dump of 
the memory return queue, located on the SFU/EFU. This display can be 
1·iewed by entering dump_mmq after entering this script. 

• • • continued on next page . . 
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The MOx_EN and MEx....EN indicates the memory pair involved in the data 
transfer. This can be helpful when a memory problem is suspected. This 
i> a 4 bit field and displays the result of a Read Ack assertion. 

The column labeled ok indicates whether the request has been satisfied. 
If a Y is in this column, this indicates t he point at which the system 
failed and that this request was never satisfied. If a Y exists or for 
the fi rst request remaining to be satisfied, the component that made 
the request is indicated under the column " unit" . In addition to this 
the "rtn" column indicates the register on the ASP tha.t will be used to 
s tage the data before transfer to the requesting device. 

A quick check of the return que can be obtained by examining the 
"empty" column at the very top of the display. If this entry is a 1, it 
means that the return que is empty and there will be no useful info in 
this display. 

The "rot• column indicates how the data is to be rotated. In other words 
which byte was actually requested. Again this is only useCul if suspecting 
a memory problem. And the "sz• field indicates the size of the t ransfer. 

The "cu en" when asserted indicates data from the CPX/CUE. This can be 
helpful in tracking a parity error. 

As you can see a lot of useful information can be obtained from thls 
utility. It is Included In the hardware dump, 90 it isn't necessary to 
run it independently, unless you are just trying to run 90me quick 
tests. This utility would alwa)'l! be the fifth utility examined in any 
dr bug operation, preceeded by: 

11 cpureg 
2 hwdump 
3 mm 
4 mcmJunc 

) 

) 

) 
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The scan script hard is useful in determining the hard . error status of 
a ll boards after a system crash. The script will d isplay the hard error 
state for the ASP, SFU/EFU, EDC/DCU, VPC, VPD, CPX/CUO/CUE, 
PLA and the first memory pair. 

Most of the fi elds in this display are self explanato ry as can be seen 
in the example below. The SFU and EFU display different fields and this 
should be considered when examining this display. It is normal for the 
SFU fields to contain a 7 in the fields par_bO_ok, par_bl_ok, par_eO_ok 
and par_e l_ok. These are the Dcache even and odd tags. 

Fo r the EFU qpar_err is nothing more than a logical OR of the other 
error fields. So if nothing is set in this field then no error exists 
with the EFU. 

EXAMPLE 
(hard ) 

ASP· ucodo_err wcs_par_err sraa_par_arr sra•_synd cbus_synd dbus_synd 
0 0 0 7f 00 00 

IPP : mbus_par_err 1cache _val_err la_val_err 1cacb e_par_e rr la_par_er r 
00 0 0 0000 0 

EfU : qpa.r_err r1_adr_pe r1_data_po ra•_par_err _upd_par_ok 
0 3f 36 0 0 

DCU : hard_error pt.e_par_err val_par_err t.ag_par_err fu_par_err 
0 0 0 0 0 

VPC : bard_err va_par_err softerr ul _par_err ua_par_err u•_par_err vd_par_err 
0 0 0 0 0 0 0 

VPD : hard_err vra_pa.r_orr vro_par_orr 1s_par_err os_par_err v•_par_err 
0 0 0 0 0 0 

CPX : hard_err crogorr (synd ) _par _a.dr pc•••rr t.lporr t1aerr pcarorr pcmaorr 
0 0 00 07b 0 0 0 0 0 

start_err mx_cy l •X_vrda ax_wrpar pcastart rastart tlstart ax_uadr •x_ad 
0 0 0000 3 0 0 0 000 00000 

MEO: hard_err par_err ecc_orr •ult1_b1 t 
0 00 00 00 

MOO : hard_orr par _err ecc_orr aul t1 _b1t 
0 00 00 00 

PIA : hard_orror 1a_hardorr r e_byte_perr r data_b1 rdata_lo r_par (pcm) 
0 0 00 0000000& 00000018 (7 0 

The ucode field for the ASP will contain a I after any microcode 
related error, such as an ASP 104 error . This fi eld indicates that the 
microcode encountered a problem a nd jumped to a micro instruction that 
caused a halt . 

(1dle) 
0 
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Ir a ha rd error is set fo r any board, it is extremely he lpfu l to refer 
to the prints to get the flow thru the boa rd and t he loca tion of parity 
generators and checkers. Knowledge of these will help in isolating the 
location of most hard errors. 

Remem ber, just because a board has the hard error field set, does not 
mean that t he problem is with this board . It is not a t all uncommon fo r 
a parity check circuit to be located on one boa rd and almost the entire 
data path located on other boards. But this error bit will give you an 
idea where t he data pat h for the error is located. 

After detecting a bard error on a board it will t hen be helpful to 
visit the iscan display for the board in question. These displays wi ll 
give far more insight into the error that has been encountered. These 
will be discussed in fu ture installments of t he !SCAN discussion. 

Unfortunately, only ha rd errors occuring on the fi rst me mory pair are 
logged in this utility. To verify all of memory it will be necessary to 
use mcm_func. 

The display for t he PIA can be helpful with certain me mory errors, as 
well as 1/ 0 or ebus errors. 

In order to examine this diplay for each head it is necessary to change 
heads by use of the :900= n (where n= O, l.2,3) command. 

After running iscn hard the display can be viewed by entry of the 
command hard at the prompt. 

) 

) 

) 
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The hang utility can be useful in examining the state of the CPU after 
a system hang ba.5 occurred. An example of a system hang during CPU 
diagnostics would be a subtest timeout. This is roughly equivalent to a 
total system hang while running OS. 

The bang display can be viewed by running isco bang under / bw /cputest 
at the spu. Wbeo the prompt is returned, it is necessary to enter the 
command "hang" . This will produce the display that can be seen in the 
example below. 

A3 can be seen, this display produces a lot of useful Information. It 
is important to remember that this utility is of very litt le use after 
a. crash a.ad should only be examined after a. 9)'3tem hang. 

EXAMPLE 

(ll.a11g) 

bang Cpa 1 

IPP : (pc) (ba) (11&) ja u _p•nd •p_pend 1nat_rdy 
ooo3eose 0003eoi;c 0003eoee ooo3503c o o 1 

la la_aaxed pur_•tate 
000360a0 1 1 

ASP : 1pe upc ul_•alld u1_l•l_1 1p_111h •••_1dl• fu_bu•r •e_ldle 
65f 560 f 0 1 1 0 1 

sru : •l •• •g_bu•y1 •g_dbu•y1 •&_•le •g_d•lc •g_qaop •g_qa1z 
0• 00000004 0 0 d • 16 
••q••pty •l_rdy_u •l_rdy_•c nq_ptr •pq_ptr 

1 0 0 0 0 

OCU : qreq qtault qlab_rull qrd_cyc qwr_cyca qex_cyc qla.1 
000350&0 0 0 0 1 0 1 

2 

VPC : (dlap) 1p_d1ap (ep ) ul_act1••_1 ul_u1a ua_act1•e ua_ula ua_act1•e ua_u1a 
o o us o oeg o 02e o o3o 

lbd_atate dlp_atat• o•_•tate_r•g ••o_•tate_reg 
0 0 0 0 
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!PP: ba- Branch Addre:is 
Ja- Jump Addre:is 

Fleld Support Tech Tlp 

Tech Tip Number: Scan-008 

Page: 2 or 2 

as_pend- When an in.strudion is to be dispatched to ASP and VPC and 
the VPC has been dispatched. 

vp_pend- Opposite or as_pend 
inst_rdy- Indicates the !PP has cracked the next instruction 
la- The address or the !PP lookahead being requested at time or hang. 
pur ...,state- [cache purge controller state. Determines state of validity 

columns. See iscn manual page hang-2 for meaning of contents. 

ASP: ipc- Interrupt program counter 
upc- ipc+l 
ui_valid- Indicates valid microinst ruction if contents is r. 
ip_jnh- Inhibits !PP memory requests. This happens during micro fau lt 

conditions. 
mem...idle- Memory queue is empty and no requests pending. 
fu_busy- Asserted when any logical function unit is active. 
vc_jdle- Indicates vector unit is idle. 

SFU: vi- vector length 
vs- vector stride 
v&.-busyl- VAG active with vector request 
v&.-dbusyl- VAG active with dual vector roquest 
v&.-vlc- VAG vector length counter 
v&.-dvlc- VAG vector length counter in dual 
vµiz- Size of vector data request.O=byte,l=half word,2=word,3= long 
vl_rdy_M- Indicates new vi. Inhibits ASP loading vi again. 
vl_rdy_vc- VPC available for new vi. 

DCU: qreq- Memory request in memory controller. 
qfault- Page fault, pte miss etc. 
qlabJull- Lookaside buffer is full and will supply next memory request. 
qrd_cyc- Current memory cycle Is read. 
qwr_cyca.. Current memory cycle is write 
qex_cyc- Current memory cycle is read for !PP. 

VPC: ip_disp- !PP ready to transrer vector instruction 
ep- Entry point address from !PP 
ul_active_l- Means load/store cont roller is active. 
ul_uia.- Micro address of the load/store controller. 
ua_active- ALU micro controller is active 
um_active- Multiplier microcontroller is active. 
lbd...,state- State of load back door controller. 

see iscn manual page hang-4 for status of t his field. 
os...,state_reg- State of the output staging controller. 
vmo...,state_reg- VM output stage controller. 

By examining the individual fields above it is possible to obtain a 
very good overview of the runctional boundaries between the individual 
components in a head. 

) 

) 

) 
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Submitted B v: Al Haddix 

The (sen ut ility, pi2Junc is very helpfu l in deter mi ning the cause of 
l / O related data errors. These errors wou ld include ebus parity errors 
as well as ()()() series errors. 

It is important to remember that t his utility cannot be used with a 
standard Pl.\ and therefore can only be used on t h e wide body systems. 

This display is very similar to the options we have with the mcm 
displays, in that we can examine things such as t be arbq which is 
similar to t he win que. T his arbq display will give us the last 5 
masters which controlled the ebus. These possible masters include the 
PIA and SPU. 

The ebus display will wi ll list the CCU involved a.s the P bus master. 
T he display is pretty much self explanatory. For more info on 
individual fields please refe r to page pi2Junc-2 in the Scan Script 
Manual. 

a ebu1 aaa t er r1qu 1• t 
y 10 1 
o PIO •p4 
• 

EXAMPLE 
(pi2J unc) 

"ebu.s,. screen 

PBUS •Htor PBUS CJ Cle 
4 0 

ccuO ldl • 

• p4 read 
0 

no 

v M•• orr I NT • • • or J bd Sant Row r aa addr obu e addr a addr 
• 1 1100 2 2 422t6 7t ttttt8 0 
& 8 W&J MoO/ MoO 

• ps t ato eata to 1o_tranaf or lHt_roq CJ Cl o_ ac t 
• 0 80 0 1 1 
v l dl • 

• 
ldle no read .,. .. 

m hard_er r ad_ porr pca_p• l a_hardorr arb_err 
v 1 1 0 0 0 

• 
a sot t_err •&_ • of t npa_barr 1l l_berr wpa r_b•r r ccu_hard 
v 1 0 0 0 1 00 

none 

This display can be obta.ined by entering "e ebus" at the iscn prompt. 
This display can be very helpful in following a data transfer from 
memory all the way to the pbus. The display lists hard and soft errors 
and even gives a memory origination address. This display also tells 
wbelher the error encountered was bar d or soft a nd details the type of 
error. 

Remember; To select different pi2's it is necessary to change by using 
set_pi(slot # ). The default is slot 0. 
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Fleld Support Tech Tip 
Product: C-2 
Tech Tip Number: Scan-010 
Date: February 28, 1ggo 
Subject: !scan Utilities 
Submitted Bv: Al Haddix 

Most of the remaining Scan Utilities are associated with a specific 
board and a re designed to supply specifi c informa tion fo r given boards 
when the problem has been isolated to a specific a rea. These displays 
are especially useful when attempting to track an elusive backplane 
problem. 

In the case of aspJunc; this utility is used to examine data now 
within the head a nd between a head and memory. The individual diplays 
include screens for the dfw gate array, t he register fil e, hazard bits 
and the control stores. 

A lot of the information will be of li ttle use when attempting to 
isolate the area of the problem, but will be help ful in later stages. 
The exception to t his, is t he haiard bits. This display can give needed 
info as to what the head was doing at the time of the crash. This 
display can be viewed by entering haz at the iscn prom pt. From reading 
the architecture manual it can be determined that t he h azard bits act 
as a hardw are version of a lock bit and is active when any registers 
are in active use. This is to prevent 2 simultaneous operations to the 
same register. 

The registers can be displayed by entering rega, regs, or regt, but 
this info is identical to that obtained by a cpureg or a hwdump. It is 
however possible to write to these registers and can be useful in 
testing specifi c data paths to the register file. The fo rmat of the 
write is wrcg <select>,<data> where the select is: 

00-07 = AO-A7 respectively 
08- 0F = TO-T7 respectively 

10 = so 
11 = SO upper 
12 = St 
13 = St upper 

tF = S7 upper 

By the use of the wreg it is now possible to write any data pattern 
into the register file. 

For more information on the other functions, please read the 
aspJunc entries in the Scan Script Manual. 

) 

) 

) 
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Subject: Iscan Utilities 
Submitted By: Al Haddix 

There is little functionality with the utility cpxJunc except the 
dumping of the communication registers, which is accomplished by the 
utility commreg. So... I will spend no time on this. I will however 
discuss the cuoJunc and cueJunc utilities, under this topic. 

These two utilities can only be used with widebody systems, but supply 
a wealth or information o n errors reported by the CUE and CUO. 

The CUE monitors several error nets directly can supply much needed 
information about these errors when they occur. Anytime that an hard 
error is reported by the CUE it is possible to examine it by use of the 
!sen utility cueJun;. After" returning the sen prompt it is only 
necessary to enter cue_err . 

EXAMPLE 
•cue_ err• 

CUE : hard err C. IO NS ADDR ERR t1 err C.PCN ERR ARB . ERR START C.RN 64K ADDR ER 
- 1 - - - 1 - 0 - 0 - 0 - - -0 

FUNCTION : lo_err t1_err pea_ err arb_err ra_err 

Additional information about each one o( these errors can be obtained 
by simply entering the error name alter the prompt. In the above 
example, we see that we have encountered an io_err. By now entering 
"io_err" after the prompt a more thorough explanation of this error can 
be obtained. 

As a note, if the hard_err field is not set to one, then no other fie ld 
entries are valid. All optional displays that can be obtained are 
listed in the example after FUNCTION. The entries on the top line is 
the actual net that is being monitored for this error. 

In addition, we also have a cuoJunc utility which helps in monitoring 
still other error conditions. In order to display these errors it is 
necessary to enter cuo_err alter the iscn prompt. A.n example of this 
display follows: 

Output of •cuo_err• 

CUD: bard_err pca_aaa_err pca_r~a_err coareg_err 
1 1 0 0 

FUllCTION : •e•_•rr raa_err coareg 

As can be seen from the example above; the format is identical to that of 
cue_func, with the additional error displays functioning in the same manner. 
Again all information is iovalid unless a "1" exists in the hard_err fi eld. As 
can be seen in the example above, a pcm_mem_err exists and can be examined 
further by entering "mem_err" at the prompt. 

These disp lays are extremely easy to understand and supply information that 
cannot be obtained with any other utility. These e rror displays can be 
extremely helpful in finding specific defective nets. 
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Field Support Tech Tip 
Product: C-2 
T ech Tip Number: Scan-01 2 
Date: April 10, JQOO 
Subject: Scan Utilities 
Submitted B v: Al Haddix 

The utili ty m map although not strictly an iscn utility, is quite useful in 
running down the physical location of memory errors e ncountered by iscn and 
system hard errors. 

The utility mmap was released to the field with the 3.2.1 release of 
diagnostics. It is located in the fil e /,bin and can be entered by entering 
"mmap" at the spu prompt. This will resul t in the display below: 

EXAMPLE: 
(mmap) 

Memory configuration 
size = 256K 
Rows per bank = 2 
Board pairs = 1 
Interleave = 8 

Physical address = OxOOOOOOO O 

Board select = meO 
Bank select = oxo 
Row select = oxo 
Ram address = OxOOOOOO 

AODR<31. . 3> = oxoooooooo 
MADDR<2 .. O> = OxO 
ROW SEL<1> = OxO 

This utility is extremely easy to use and requires, only, that you know t he 
physical memory address to be decoded and the numbe r of memory board pairs. 

With this info then after entering "mmap" is is only necessary to move to the 
entry at the top, labeled board pairs and overwrite the 1 with the proper 
value. It is possible to move around in the display by the use of t he arrow 
keys. 

After changing the num ber or pairs it will be necessary to move to the entry 
labeled physical address and enter the address for decoding. As the address 
is entered it will be possible to view the change in the physical location 
below, under the labels of board select, bank select, row select and ra m 
address. 

When the physical address is fu lly entered the full phys ical location of t he 
error will be displayed. 

This utility is great to use when another iscn utility points you to a 
particular area of memory, or when a system hard error displays a physical 
address. It is· also handy to use when verifying memory locations in t he 
Soft log. 

) 

I ) 

) 
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Product: C- 1 
Tech Tip Number: Scan-013 
Date: May 10, 1990 
Subject: !scan Utility 'mbus' 
Submitted By: Al Haddix 

\Ve have a new vers ion or hardware dump that is designed to examine fai lure 
information after receiving an mbus parity error. This new utility is released 
in version 3.3 of the diag data base and is called mbus. This uti lity is 
executed exactly like a hardware dump and is very useful in gett ing the 
specific information necessary to locate the source o f the mbus parity er ror. 

To take the mbus dump proceed as follows: 

I l cd / hw /cpu test 
2 mbus < fil ename> - This will take approximately half of the time 

that the hwdump will normally take on a given 
system. 

Even if the system does not have mbus loaded it is still possible to use 
the mbus file as a guide to the proper way to proceed when chasing the 
mbus parity er ror. 

The script proceeds as follows: 

I! Take date and cop.out 
2 Execute hard_logger 
3 Executes iscn to take necessary dumps 
4 Determines configuration and executes halt disable so clocks will be 

stopped in the event of a hard error. 5l Determines CPU th at pulled error and dumps state. 
6 Dumps scalar registers us ing asp_func; rega , regs and regt. 
7 Dumps DFW gate array with asp_func; ga. T his is done to locate bad 

data in the DFW ureg. 
8) Dumps the memory return queue with fu_mmqueue; dump_mmqueue. 

This is done to fi nd which mcm's were provi ding data to the head 
at the time of the crash. 

9) Set halt disable for all existing mcm 's 
IO) Dump read queue with mcm_fu nc; dump_rd_q. This is done to exami ne 

the data and parity coming from memory at the time of the failure. 
••NOTE .. Parity for the rd_que is odd 

11 ) Dump crossbar read and write pointers with mcm_func; xbar_ptr. 
This is of no use while troub leshooti ng this problem, but will 
assis t in component level repair. 

12) Examine Icache for parity errors with icache - e. 

This will s upply all data necessary to locate the cause of the mbus parity 
error. Again, even if the mbus utility does not exist, it is st ill possible 
to follow this procedure and obtain the informa tion . 

The halt d isable referred to in the procedure refers to the iscn utility 
hal t_off. This can be executed by running iscn halt_of and assigning the head 
with the register :900 and executing "halt_ofr•. T his command will stop clocks 
on a ll effected hoards of a head when a hard error is encountered . 
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Submitted Bv: Al Haddix 

The edc_func utility enables the examinat ion of the tag rams and Dcache on 
a particular head. It is important to remember that t he rd_edc function is 
identical to t he dump created by entering dcache utility. The difference 
between these two (2) uti li ties is that the edc_func allow s a speci fi c 
address range to be dum ped and the dcache uWity does not. Because of t he 
similarities between t he two, both will be discussed here. 

Data Cache 

EXAMPLE 
(edc_func) 

Left Parity b1t => Left data byte, Left val1d1ty b1t => Left data byte. 
A.DOR DA.TA P TAG A P TAG BC P TAG DE P VBS vcs VOS VES UPD 
0200 00000000 f OadSbO 4 OadSbc 4 OadSbc 4 0 0 0 0 0 0 0 0 00 
ODD 00000000 f Oad6b0 4 Oad6bc 4 Oad6bc 4 0 0 0 0 0 0 0 0 00 
0208 00000000 f Oad6b0 4 Oad6bc 4 Oad6bc 4 0 0 0 0 0 0 0 0 00 
ODD 00000000 f Oad6b0 4 Oad6bc 4 Oad6bc 4 0 0 0 0 0 0 0 0 00 
0210 50515253 9 0002c0 5 0002cc 5 0002cc 5 1 0 1 0 1 0 1 0 ff 
ODD 54555657 6 0002c0 5 0002cc 5 0002cc 5 1 0 1 0 1 0 1 0 33 

The utility edc_func can be entered with the command iscn edc_runc . 
The above display can be achieved wit h rd_edc <start addr>,<end addr> . 
As usual the head can be specified with :900=n (where n = O, l,2.3). 

The ADDR field indicates the address of the cache, with the DATA being the 
contents at that add ress. The P columns, in all cases, indicate pari ty and 
is not rotated so the ms bit of pari ty indicate the ms byte of data. In all 
cases the parity used is odd. 

The T AG~x columns indicate the contents of the Tag rams, located on the 
EDC. Every word in the Dcache has a tag that is 20 bit data. The trailing 
0 in all Tags a re used to make it easier to read parity. The Dcache 
maintains three (3) identical copies of TAGS that are used for other heads 
and the 1/0 system's use. All Tags are updated when data is written from 
the cache. The trailing c is used in all the Tags but A and is hard coded. 
This trailing c s ho uld be the only difference between all copies of the 
Tags. If a difference exists, this generally indicates a soft error has 
occurred within the gate array. 

. continued on next page •• • 
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T he columns labeled VxS are copies of the validity ram data plus 
respective syndrome bits. The lirst col um n under each indicates the 
validity of the data wi th one bit for each byte. All copies must be 
set to one for a byte to be valid, as indicated in the example. The S 
col umn is the syndrome bit for the validity rams. If any bits are set 
to one, this indcates a pari ty error in t his copy of validity rams. 

UPD is the contents of the Update Rams on the EFU. Both nibbles 
(4 bits) should be equal to one another. 

As stated earlier, t his information is identical to the information 
obtained from a dcache dump except that the rd_edc function has a start 
and end address optio n. 

When taki ng a Dcache dump the proper command will be: 

dcache -c < head > -dh -e 

(where < head> = 0,1,2,3) a nd then redirected to a lile. The -dh option 
converts to hex format. With 3.3 rev diag data base and above, 
there is a -e option for the dcache function. This -e o nly displays the 
dcache entry that is in error. This can be a grea t time saver, but 3.3 
must be loaded to use t his o ption. 

This should enable much more thorough analysis, in the lield , of the 201 
and 904 error codes. As a lways, please address any questions to the TAC. 
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The purpose of the Remote Invalidation circuit is to monitor remote 
processer writes and purge entri es of the local cache after a remote write 
to memory that corresponds to entries in local cache. The Re mote I nvali datP 
system examines writes from other CPU's and 1/ 0 and compares these to t he 
copies it maintains in the TAG Rams as explained in the discussion on 
edc_func (TT Scan-OH). If t he write is contained in t he local cache 
then remote invalidate signa ls and validity ram addresses :i.re dispatched to t he 
EDC to invalidate this entry. 

In order to accomplish this remote invalidation port E addresses are bussed 
to all CPU's and the other ports are daisy chained between heads in the 
following sequence: 

A- > C -> D - > B -> A 

Three addresses are tra nsferred during one system clock cycle. Because of 
this a special " tri ple" clock exists to drive t he RITA system. Each clock 
cycle is labeled PHl2, PI-Ill or PHIO with PHl2 being the first cycle. 

The iscn utility efu_func can be quite helpful in isolati ng problems within 
the RITA logic. The two commands under this utility enable t he RITA gate 
arrays and the outpu t staging registers to be examined. Although this 
utility is utilized extensively by development, it can also be very important 
when troubleshooting net problems in this circuit. 

This logic can be tested by the use of the diagnostic m isc4000 or the iscn 
utility ri_test. These tests are identical in functionality with ri_test 
allowing interaction and cont rol. 

The command dump_ritas < head # > allows display of the scan state of 
the RITA Gate Arrays. The fi elds of t his d ump are defined on page 2 of 
this Tech Tip . 

continued on following page 
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continued from previous page 

onb_wr_on_dmode 

enb_b .. d_phl 

enb_ram_pa.r 

enb_ri_par 

RITA Gate Array Dump Fields 

- Allows tag rams to be written during DMODE HOLD clocks . 
DMODE = 1 SC CTL = 3 

- RITA keeps copies of the PHI state and lf they stop 
matching or multiple clock phases are asserted 
simultaneously then a parity error will occur . 

- Enables parity error detection on tag rams . 

- Enables parity errors on the daisy chained bus 

enb <b,c,d o r e> - Enables remote 1nval1dates on the designated port 
- Port a is default - others must be selected. 

qpar_err 

ra.m_par_err 

r1_adr_pe 

rl_dat_pe 

- General p .. r1ty error bit . Set when any others are set . 

- A p .. r1ty error occurred whil e reading the tag rams . 

- A pari ty error occured an bit <11 ... 3> of the 
datsy chained bus . 

- A parity error occurred on bit <31 ... 12> of the 
daisy ch .. ined bus . 

continued on following page 
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The command dump_daisy will dump the input and ou tput staging registers 
[or odd and even Re mote Invalidates. When the dump occu rs the Ritas will be 
s topped at PllI2. Below is an example of t he output a nd a table to display 
register position of the data: 

EXAMPLE 

Remote I nvalidation Dai sy Cbaln Bus 
RI PAR<3> (odd par ) => RI<31 . ' 24 > 
RI-PAR<2> (odd par) => RI<23 . . 16> 
RI-PAR<l > (even par ) => RI<15 .. 12>, WRITE REQ 
RI-PAR <O> (odd par )=> RI<l l .. 3> -

CPU RIO WRT RIO Ril WRT 
STAGE « 3 RQO PAR « 3 RQ1 
- ------- -------- --- --- -------- ---
A RITA 01314330 0 3 01314330 0 

EXTERN 009ac330 0 d 009ac330 0 
C RITA Olc7c330 0 1 01c7c330 0 

EXTERN 00044330 0 b 00044330 0 
D RITA 00Qa c330 0 d 009a c330 0 

EXTERN 01314330 0 3 01314330 0 
B RITA 00044330 0 b 00044330 0 

EXTERN 01c7c330 0 1 Oc17c330 0 

•••NOTE••• 

Notice t hat t he exam ple is in t he order of t he 
daisy chain sequence. 

TABLE 

DAISY CHAIN ADDRESS TRANSFER 

Ril 
PAR 
---

3 
d 
1 
b 
d 
3 
b 
1 

TIME CPU A CPU B CPU C CPU 0 
IN OUT IN OUT IN OUT IN OUT 

--------------------------------------------
PHI2 0 B c D B A A c 
PHll B A D B A c c D 
PHIO c D A c D B B A 

) 
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Submitted Bv: Al lladdix 

ipp_func 

The scan utility ipp_func is quite useful for exa mining memory data 
registers. the lcache and analyzing ipp related hangs_ T here are four 
( ~ ) usable commands in this utility: m_dat, rd_ic, wr_ic and ipp_hang. 
The m_dat com mand is used LO exam ine memory data arriving in the 
pre-crack portion o f the ipp. The rd_ic and wr _ic commands are used to 
display and write LO designated areas of the lcache. The ipp_hang 
command enables the user LO examine Lhe state of Lhe ipp after an 
apparent hang. 

The rd_ic a nd w r _ic commands can be used to vie w and write to the lcache. 
Jn both cases the display can be controlled with the start and end address. 
The command w r_ic will also allow writing LO the memory data registers. 
Below is the example of the display from rd_ic: 

EXAMPLE 
(rd_ic) 

inst o lost 1 lost 2 lnst 3 
000020b8 = rrrc- 1 o 3638-2 o rrrc-1 o 1100-2 o 

-- Lookahead. --
800020c0 = 0000 2 0 3640 3 0 8006 I 0 1168 3 0 

-- Loolcabead - -
800020c8 : 3240 3 0 8006 l 0 1168 3 0 5101 1 0 

-- Loolcabead --
800020d0 = 1081 2 0 0003 2 0 3638 2 0 f ff4 1 0 

-- Lookahe ad --

800020dB = 5108 I 0 1488 2 0 0078 3 0 1469 2 0 
-- Loolcab ... d - -

90002oeo = 0008 2 o 3638 2 o rrre 1 o 3630 2 o 
-- Lookahead --

800020e8 = fffO 1 0 334 1 3 0 8014 1 0 a5a8 I 0 
-- Lookahead --

800020!0 = 2a3d 2 O fff8 I 0 3368 3 O 800e 1 O 
-- Loolcabead - -

800020fB = 14a0 2 o 3738 2 O ffeO 1 o 3368 3 o 
-- Loolcabead - -

HIT 
HIT 
HIT 
HIT 
HIT 
HIT 
HIT 
H IT 
HIT 
H IT 
HIT 
HIT 
H IT 

err tag stat a b 
0000 40001 0002 0 I 
0 40001 0 I 
0000 40001 0002 0 I 
0 40001 0 I 
0000 40001 0002 0 I 
0 40001 0 1 
0000 40001 0002 0 I 
0 40001 0 I 
0000 40001 0002 0 l 
0 40001 0 I 
0000 40001 0002 0 I 
0 40001 0 1 
0000 40001 0002 0 1 

H IT 0 4000 1 0 1 
MISS 0000 40001 0002 0 I 
M rss o 40001 o 1 
MISS 0000 40001 0002 0 1 
MISS O 40001 0 1 

The lirst column is the logical address. The utility hwdump will dump 
this info 5 locations either side of the pc in cpureg. The colum n 
labeled lllT or MISS indicates if the data at that address is located in 
the cac he. A 1 llT would indicate that the data was in the )cache. The 
err column indicates a parity error in each of the 4 halfwords [or that 
location. 
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The stat column indicates the purge state of that entry and displays 
which validity column is wri tten during writes, which column is used on 
reads and which column is purged. This column refer to the columns a 
and b which are the !cache validity columns. The state codes a re 
delined below: 

0000 Both columns purged and unused 
0001 Uslng A and B is marked !or purge 
0010 Uslng B and A ls marked for purge 
0101 Uslng A and purglng B 
0110 Us lng B and purglng A 
1101 A wa1t1ng for purge and purging B 
1110 B waiting for purge and purging A 

The command m__dat displays the memory data and parity transferred form 
the ASP. T he data longword is displayed as four halfwords plus parity. 
This data can be compared to the data displayed by ga in a.sp_func. 

The command ipp_hang provides the scan fields necessa ry to examine the 
state of instruction dispatching within the !PP. These fields will 
provide t he state of the icache, instructions and individual scalar and 
vector components. 

) 

) 
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