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CI780 PORT REGISTER LAB FOR VAX8600,/8650

INTRODUCTION
rfhe purpose of this lab is to introduce the student with the use of
the CI port registers using a VAX8600,/8650.

OBJECTIVE
After completing this lab the student will be able to:

Identify all CI7804tegisters

Explain the use of all CI780 registers

Use the CI780 registers to modify Cluster operation

Use the CI780 registers to troubleshoot the CI780 port adapter

REFERENCE MATERIAL

CI780 User'’s Guide
Student Guide



CI1780 Port Adapter Registers

Since the VAX8600,/8650 can have two SBI buses, the CI780 can have two base
address ranges. For SBIAO, the base address of the CI port is 2001C000 for
- SBIA1l the CI780 the base is 2201C000. These are the base numbers that al}l

the register offsets will be added to.

The 8600 CPU in this lab only hasAone SBI adapter (in SBIAO) so the base
address will be 2001C000.

1. Halt the CPU by doing a CTRL P.
2. Examine the CI pbtt Configuration register:
>>>E/P/L 2001C000

What is its address? _

What is the CI adapter code? X

Is this code the same for CI780 and CI750?

What bit sets if the port detects an SBI parity error?

What bit sets.if we have Corrected. Read Data?.

3. Examine the Port Maintenance and Status register.

What is its address?

What bit tells me if the microcode i. running? . _

How can I stop the microcode? _ .

What bit is set for Even Parity?

L]

What bit do you set if you want to force the microcode to start

at a location in the Port Maintenance register? B

4. Examine the Port Maintenance Address register.

wWhat is its address?

How can I tell it to read or write to the high segment of the

47 bit microcode?

What must I do before I can use this register?

= .

/ L
Deposit a 400 into this register. What do you see in the LEDS

6n the Packet Buffer board ? -



Deposit FFFFFFFF into the Maintenance Data register (BASE + 18)

and read it back.-. e

Deposit a 1400 into the Maintenance Address Register. Why doesn’t

1400 appear in the LEDs?

Now deposit FFFFFFFF into this location using the Maintenance Data

register. What does it rea? out when you examine this location?

L .

Why? - e =

E—

Examine the Port Status register.

What is its address? -

Where is this address located? . S

What bit tells me that the port initialization is complete?

P i

Examine the Port Parameter register.

What is its address?

What does the 3F8 in the register mean? .

What is its port number? .

f

Does it match your port number?

What register and address would I use to find t“e failing memory

address? . ) .

Whaf address is the Port Initialize Control register at?

13

What bit is the only one used in this register?

Because we have been using location 400 and others we have destroyed
portions - of the microcode in the ram. Before doing the next step

reload the microcode into ram by running the functional diagnostic

with event flag 1 set.



8. Halt the syétem again by doing a CTRL P to put you back in console
mode.

9. Let’s halt the microcode:
>>>D 2001C004 1
Examine this location, bit 7 should now be a one:
>>>E 2001c004
Let’s set the Programmable starting bit to a one.
>>>D 2001C004 40 |
Now set the address 400 into the Maintenance Address register.
>>>D 2001C014 400
Now start the microcode by setting a bit into the Port Initialize
Control Register.
>>>D 2001C924 1
Now check to see if the port microcode has started.
>>>E 2001C004

Bit seven should be clear (0)

~10. Now try examining the CI registers under the Diagnostic Super-
visor. Boot the supervisor off the RL02 andd run the functional

diagnostic EVGAA with event flat 1 set.

11. Try to déposit into the Maintenance Address register with the

microcode running:
DS>D 2001C014 422
What happens? _

Try to deposit into the Maintenance Data register with the micro-
code still rumning. ¢ v - '

What happens? _ - P

Stop the microcode and try again, watch the LEDs on the Packet
Buffer board while you do this.

Now. can. you.do deposits? __. ,




) 12.

Deposit FFF into address 400 (starting address of microcode). Now
try to run EVGAA without reloading the microcode (event flag 1
clear).

Can you explain what happens?




Ci780 DIAGNOSTIC LAB

INTRODUCTION

The purpose of this lab is to familiarize the student with the setup
and use of the CI port diagnostics for CI780.

OBJECTIVE

At the completion of this lab, the student will be able to:
Set up the Diagnostic Supervisor to run CI port diagnostics.
Run all CI780 repair level diagnostics

Run all CI780 functional diagnostics

Understand how the cluster environment affects the running of the
Diagnostic Supervisor ‘

Isolate a failing module

REFERENCE MATERIAL
CI780 User's Guide

Student Guide



CI780 PORT ADAPTER DIAGNOSTICS

1. All of the diagnostics for the CI port are all level 3. This means

that they all must be run offline under the Diagnostic Supervisor.
Use pages 3-1 thru 3-3 of the CI780 User's Guide as reference.

After you bring up the DS> prompt, you have to attach the devices you
want to test and select them.

ex. DS>ATTACH CI780 SBI PAAO 14 4 2
DS>SEL PAAOQ

Or you could run the autosizer program EVSBA from the cassette or
disk.

ex. DS>RUN EVSBA
After it is done, do your SELECT command.
After you have done the setup, you can now run the repair diagnostics

There are four of these diagnostics EVCGA thru EVCGD. To run the diac
nostic type from the DS> prompt RUN (diagnostic name).

ex. DS>RUN EVCGA

___ EVCGa
EVCGB
EVCGC
EVCGD

After you have run the diagnostics in the default mode try running t!
with different sections enabled. An example would be to run ECCGE wit

the manual section.

ex. DS>RUN EVCGD/SECTION:MANUAL

Try this and other sections with the rest of the port repair level
diagnostics. Remember some tests run only in the manaual mode. To
find out what sections are valid type HELP (DIAG NAME) SECTIONS.

What sections are valid for EVCGA?

What sections are valid for EVCGB?

What sections are ralid for EVCGC?




what sections are valid for EVCGD? = _ . . _ . -

Try also to run the diagnostics with event flags. To find the event f
that are legal for each diagnostic type HELP (DIAG NAME) EVENT_FLAG).

What flags are legal for EVCGA?

What flags are legal for EVCGB?

What flags are legal for EVCGC?

What flags are legal for EVCGD?

Now lets try to run the Functional diagnostics EVGAA and EVGAB. Remerm
if you run the repair level diagnostics first you will have to set ev
flag 1 to bring CI780.bin into memory and place it in the ram sectior
of the Packet Buffer board. Since CI780.bin is not normally found in
field account you might have to set your load path or put it into the

field service account.

Type DS>LOAD EVGAA

Type from the DS> prompt SET EVENT 1
Now type DS>START

Also try setting event flag 2 and 3 and observe the print out.

Try running EVGAB now.

REMEMBER THESE DIAGNOSTICS ARE VERY DEPENDENT ON THE REV LEVELS OF
CI780.BIN AND DIAGNOSTICS.



PART 2: BOOTING DIAGNOSTIC SUPERVISOR FROM AN HSC DISK

» load the Diagnostics from the HSC disk type:
>>>@diaboo.cmd This file was created to boot the Diagnostic
Supervisor from the HSC for this VAX.

Type the following:
DS> dir [cococe . UMS Fcommen), S ySmANT [

DS> set load fsys$common-sysmaint]-
DS> dir

. Attach the CI780, or rui. the autosizer, then run EVCGA. Now try to run
EVCGB. Try the DIR command.

What happens? -

Why?

What does this tell you about putting CI port diagnostics on the HSC

Disk? , . _
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CLUSTER QUIZ

HOW IS QUORUM CALCULATED?

WHAT I3 PARTITIONING AND WHY IS5 IT DANMGERDOUS?

HOW DOES THE VAX ENOW WHICH ROOT TO LOAD ITS DPERATING SYSTEM FRO
WHAT DO R2 AND R3 DEFINE IN THE BOOT PROCESE?

HOW DO YOU TELL VYMBL.EXE THAT THE BYSTEM DISK IS DUAL PORTED, AND
WHY WOULD yOu. !

WHAT DOES REMOVE_NODE DO IM SHUTDOWN?

CLUSTER DOWN AND WHY:

i

HOW IS CLUSTER_SHUTDOWW USED TO BRING THE WHOLE

WHAT WOULD & DEVICE NAME OF £215DUAL: TELL YOU ABOUT THE DEVICE?

WHAT ARE THE STEPS (COMMANDS) REQUIRED TO SERVE AND MOUNT 4 DUAL
PORTED DISK TO A CLUSTER?

HOW DOES VHMB.EXE ENOW THAT THE BYSTEM DISK IS A MEMBER OF A SHADOW
SET? HOW DOES IT ENOKW WHICH SET?

WHEM WOULD vyOU USE THE DIAS SUPERVISOR ST LOAD COMMAND IN A& CLUSTEF
AND WHY?
WHY IS THE TOF LEVEL SYSMAINT DIRECTORY NOT USED ON A VMS_VS SYSTEMS

WHAT TiD THINGS SHOULD YOU ALWAYS CHECK ON A CLUSTER BEFORE SHUTTINC
LOWN A NODE?



Frate

MARD?

EYSEEYBRO0OT IS WHAT KIND OF LOGICAL NAME?
WHAT ARE THE EQUIVALENCY STRINGS FOR THE SEARCHLIST SYSHSYSROOT?

HOW CAN YOU GUARANTEE THE
N

SHOW CLUSTER WILL NOT ONMLY BIVE ME
;'}E_L St Er‘

HE INFORMATION YOU MNEED BUT WILL DO 80D WITH A SINGLE COM-

T

WHAT SYSGEN PARAMETERS SET UFR A QUORUM DIBE?

IF A VAX SYSTEM WILL WNOT BOOT THROUGH THE CI, BUT ALL DIAGS
P&RES, WHAT SHOULD YOU CHECE ON THE HEC?.....0N OTHER SYSTEMS?

IF QUORLM IS LOST DN & CLUSTER, WHAT ARE YOUR OPTIONSG?
(LIST THEM IN PREFERED ORDER)

;{;i
B‘l
IF AM NI NODE WIL NOT BOOT, BUT 4ALL DIABS FABS, WHAT SHOULD

YOU CTHECK?



3Th1s.1swan examplewas ‘to” how etixntoe sy
a PASSWORD...works for a VAX8200/8250/8300/8350.*“

Notice'the fact that there are bIank'lines in between some of the
different commands that you have to type in. The messages that
the system will present to you, are NOT included.

>>> B/RS:1 DU40 ~ - ;; we assume that the system device is DU40.

SYSBOOT> SET/STARTUP= OPAO
SYSBOOT> EXIT -

$ SET NOoON

$ SPAWN

$ @SYS$SSYSTEM:STARTUP.COM

$ SET DEF SYS$SYSROOT:[SYSEXE]
$ RUN AUTHORIZE

UAF> MOD SYSTEM/PASS=8200MAINT

UAF> EXIT
$ ~P : halts the system abruptly, not recommended for normal
; operation. ,
>>> H : This command is here to keep the VAX 11/780 "gurus"”
: ;s satisfied, it is not needed.
>>> I o e S

>>> B DU40

after this commahd, wait a few

$ @SYSSSYSTEM:STARTUP.COM ;
; seconds, then type <CR>’

USERNAME: SYSTEM
PASSWORD: 8200MAINT



~ 3:SGEN> SET/STARTUP=SYS$SYSROOT :STARTUP.COM

SYSGEN> WRITE CURRENT
SYSGEN> EXIT

$ @SYSSSYSTEM:SHUTDOWN
<CR>

<CR>

<CR>

<CR>

<CR>

<CR>

<CR>

<CR>

;: Now the system has at least one known password.....have fun !!!

L4

THAT'S ALL FOLKS!!.



The attached information is from the CSSE Mass storage west Group
It contains important HSC Controller information
(The following article can be found in the CSSE STARS database)

FROM: Ron Repka

DEPT: Maintainability Eng.
LOC.: CX01-2/Q12

TEL.: 303-548-6195/522-6195
ENET: SSDEVO: :REPKA

SUBJECT: PERFORMANCE CONSIDERATIONS FOR HSC CONTROLLERS.

1 INTRODUCTION

There have always been performance considerations with regards to
configuring devices on the HSC. Until recently, these considerations
were important, but not extremely critical because the speed of the
available devices did not tax the bandwidth of the HSC. With the
introduction of the RA82, RAS90, TA90, and RA70, configuring for
maximum performance has become very important. In addition, if this
is not done, not only will there be a effect in performance, but data
buss contention caused errors may also occur, such as data buss
overruns, drat seek timeouts, and EDC errors.

Some general rules can be given, but things such as the
customer’s application and the usage of the devices also need to be
cc” idered when looking at the overall configuration. This memo will
= to provide some general- guidelines and some understanding of what
er.<ects performance in the HSC and and to what degree.

There are several things to keep in mind when configuring a
device on a HSC.

1. Only one device on a requestor can transfer data at one time.
2. Shadow set members need to be on separate requestors.

3. Requestor priority.

4. The speed of the device.

Sections 2, 3 and 4 will discuss these points in detail. Section 5
will offer some configuration guidelines, and section 6 discusses a
performance issue specific to single ported drives.
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2 ONLY ONE DEVICE ON A REQUESTOR CAN TRANSFER DATA AT A TIME.

Each requestor can support 4 devices, however, only one of these
de .es can transfer data at any one time. While one device is
transferring data, other devices can be seeking or positioning tape.
This means, the fewer fast and heavily used devices on any one
requestor the better the performance.

There is no significant performance difference between individual
ports within a requestor.

3 SHADOW SET MEMBERS MUST BE ON SEPARATE REQUESTORS.

This is a most important performance consideration. When the HSC
picks which drive to read from on a shadow set, the first check made
is for members on the same requestors. If all members are on the same
requestor, the HSC just uses the primary member and does no read
optimization at all. This means the same drive is always wused on
reads and the speed advantage of reads in a shadow set are lost. On
writes, only one drive can be written to at any one time while
simultaneous writes could occur if the drives were split across

different requestors.

4 REQUESTOR PRIORITY AND DEVICE SPEED.

Requestor priority in the HSC is used two different ways. The
first, and the most obvious, is if two requestors are contending for
the data buss at the same time, the higher priority (higher numbered)

requestor wins.

The second way requestor priority is used is not so obvious and
requires some further explanation.

Each device connected to the HSC reports back it’s transfer rate
to the HSC when it is brought on line. The HSC uses this to allocate
bandwidth on the data buss along with requestor priority. A RA90
needs every 3rd data buss cycle with it’s high transfer speed so this
means 3 RA90s can transfer data at the same time. The RA70 needs only
every 5th cycle so 5 RA70s can transfer at the same time. This is
assuming the drives are on separate requestors. The requestor module
buffers less than 2 words, so if the RA90 cannot get the buss for 3
consecutive cycles, a data buss overrun will occur.

This works very well as long as the faster devices are at the
higher requestor numbers. If a RAS90 is running with 3 RA70s, the RAS0
will always get the buss when it needs it as long as it is at a higher
requestor number. However, if the RA90 is installed at a lower
requestor number than the RA70s, it is possible that 3 RA70s will lock
out the RAS0 for 3 cycles an cause a overrun condition. To prevent
this, the HSC checks the speed and priority of the devices, and if it
dr =ts a slower device at a higher priority, it allocates the slower
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device the same bandwidth as the faster device.

Tor example, if RA70s were placed higher than RA90s, the HSC
woL. . consider the RA70 the same speed as RA90s and would allow only 3
RA70s to transfer at the same time or any combination of 3
RA90s/RA70s. This ensures the RAS0 will get at least the one out of
every 3 cycles it needs. This also means 40% of the HSC bandwidth
would not be utilized. For this reason, it is very important to
configure devices according to their relative transfer speeds. The
relative speeds of currently supported devices from the fastest to the

slowest is:

TAS0
RASO
RA82
RAS81
RAG60
RA70
RA80
TA78/79/81

TA78/79/81 tape drives, unlike disk drives, do not have steady
transfer rates due to the irregularities of tape movement. Instead,
their transfer rates are very erratic and bursty in nature. For this
reason, they can cause bandwidth problems for other devices if given
higher priority on the data buss, even though their "average" transfer
rate is much slower. For this reason it is especially important to
ke them at the lowest requestor numbers. This means they cannot be
m 1 on the same requestor with the cached TAS0 which must be at the
highest requestor numbers.

5 GUIDELINES

Based on the above information, some basic guidelines <can be
formulated to aid in configuring the HSC and it’s devices. First,
configure the devices of different device types according to the
following criteria in order of priority;

1. TA78/79/81 tape drives must be at the lowest requestor
numbers. TA90s must be at the highest requestor numbers and
cannot share a requestor with TA78/79/81 type drives.

2. Shadow set members must be on separate requestors. This has
the highest performance impact and the highest priority.

3. Faster devices should be 1installed on higher requestor

numbers. This ensures the maximum possible transfer rate
will be maintained and eliminates the possibility of data
buss contention caused errors. Having shadow members on

separate requestors may conflict with this rule, in which
case, shadow members on different requestors takes priority.
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4. Faster and high usage devices should be on requestors by
themselves, or as few of these devices on any one requestor

as possible.

Finally, after configuring the different device types using the above
guidelines, look at the devices of the same type. When configuring
devices of the same type, usage of each device needs to be considered
along with requestor priority and the fact that a requestor can only
transfer from one port at a time to determine the best configuration.

For example, the heaviest used device of one type, might be
placed on a requestor by itself, or with a device that is seldom used
and possibly placed at the highest requestor number of the devices of
that same type. Some judgment will have to be used here along with

some knowledge of the customer’s application.

6 ADDITIONAL PERFORMANCE CONSIDERATION FOR SINGLE PORTED DISK DRIVES.

VMS version 5.0 increased the frequency of performing it’s
Determine Access Path processing (DAP). DAP processing is used by VMS
to periodically cause the disk drives to release their ports so VMS
can determine all access paths to all drives. What this translates to
in the HSC/drive is a topology command being sent to the drive. This
topology command causes the drive to release it’s selected port and
send an attention/available to the other port if the port button is
selected. During this time the drive is unavailable for disk
tr sfers, however, in a normal dual ported configuration it takes
o. milliseconds for the attention/available and the HSC response.

The problem occurs when the drive has both port buttons selected
and is only connected to one controller. 1In that case, the drive
sends the attention/available on the unconnected port, and sits there
and waits for a response until it eventually times out after about 2
seconds. This means all IO to the drive stalls for 2 seconds every
time VMS calls DAP processing. Currently this will happen only every
6 minuets but VMS is expected to increase this frequency in the

future.

Even though DAP processing is relatively infrequent now, it is
important for the Customer and Field Service to understand that there
still is some effect on performance by keeping both port buttons
selected on single ported drives and this may be of larger concern in

the future.

END




