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SYSTeM DIRECTORIES ON DISK T MASTER FU _CTORY 
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1/ -;; (; l' l/ ------
REGISTER QUIZ 

1. WHICH 2 REGISTERS ENABLE ACCESS TO THE CONTROL STORE? 

~ /?1 y)[} If !71jt) 1 If 
2. WHICH 2 HARDWARE REGISTERS ARE USED FOR ERROR REPORTING? 

1~J7) C,5!( CI]/ f~ 6/" p.£' {CI( 
3. IF ~rT~ (MAINT INTERUPT FLAG) IS SET IN THE PMCSR, WHAT ELSE 

SHOULD YOU CHE.CK? . .'d 
.J \ ! /.".. ! I pr,r ',.. ;9) 

-', /,..1 j/'" /1 

4. WHICH REGISTER IS USED TO START THE CI MICROPROCESSOR? 

p~O/f D 

5. WHICH REGISTER IS USED TO STOP THE CI MICROPROCESSOR? 

6. HOW DO MICROCODE REGISTERS DIFFER FROM HARDWARE REGISTERS? 
/ 

c,/ 
..... .,. > 

:'~ .. '.~" 
I' 



~!1':~:rt"i.f'2';. "~':'~Cj: '~'~, '""," .: 1'f~r' " .. ' . _ . .. 

'fJ:'~"f'lSC5i),'ye~T'S fCin"c9?9~;~J~.70,~. t~'1,?87'\::Z9il 1: 24 " S r :it e tT,}·'.LULU· 

=S1 N Y":t:: Seq 1"> a t 1-7~N~\T;:"i8SS 00: 00 : z'7 .80 
.. ," PaH'ity-.Errol' .(Tra:pth'rl.l ,114) 

process DISK' 

",,~G . 

PC 027710 
PS~~ 140000 
L 0 e r'r adr" 160656:' 

, . Hl'e'('"radt' 000060 
WDUSR 025625 

"-HSC> R ILEXER 
KMON-F Piogra~ ~ile Noi FO'und on Spe6ified Unit 
HS~> R DD1:ILEXER 

ILEXER >D >2'3: 25 Ex e c ut i on'> Start i 119 
'. 

D':f'i l) e Un i t N lllTl b e 'r ( U), [ J ? '" P 
< '- .;: ' • ~ 

Driue -Unit Number (U) (]? 02 
';':?A c~ e s sUs e r D a t a Are a (Y N) . [N]? Y 
';~:'''Ar'e You Sl.tre (YN) [N]? '-'I' 
~~ 'S ts. r t B 1 (} G i\ . tl.! u m b e 'r ( D ) r 0 l? '. 

End B 1 0 c i-\ N U :11 b e'f' (D)' to = £1 A}{ ] ? 
En a b I e B ~ d B) 0 c H. Rep 1 at' c e !Ttl? n t ( Y N ) (N J '? 

,': In.i.tJa ~,: ~ t) ·t'~ . r!::.?,,:~->;f:t,i· e~41, <),lJ? [.~~}?, j 
~~!tBeqljen-t let 1,Acce S-5,~(Yr..r) f:rNl~~ , " . 'f", 
'~~a~ ~':Qnl>: (/N) '[~Nl? c .;"'i"j':~:~ , 

~t~:fat'erh Number ~Q~~~) (D) [15J7 
'r·t_~Jt,qn,ly \)'N}" [NJ? ';"f" 

,><o'a~:~:Co!h)p'aT'e'<VN)~-t[Nl? ':j1~;'! ';r:~j,": ~"': " 

1I~'.~~:~'4.,:CohlPa·r~· Al~l,ays (-'(Ii!?, J:4]~ ., .• , " " , 

li~fi tt;~i: ,g r:~t'rf~~~i£;'~i:~d*ih·~tkSecJ..o:rs'''{ 11+iO "OA )'.r 101 ; "\'>i>:' 



eI DIAGNOSTIC QUIZ 

1. ~zJHAT 
;, , 

IS THE NAtTIE OF THE DIAGNOSTIC TO TEST:!r ( 
~f:£;J ~/I2..0 N b-- ' 

~D CCI MODULE CNFGR REGISTER? S q 

B. 2911 MICf;:OSEQUENCER ON THE CI780? G- v~O 

C. THE CI CABLES ON THE CIBel? ;;;'I/('-k ~ 

D. COMMUNICATIONS BET~"EEN NODES? r- V )(~L 

E. TRANSMIT BUFFER ON THE CI780? Ev~& G. 
L.1S ~S ____ F. C I BeA M I C~~OCODE? J3 v .. altlt 
r=x..; sf, ~f1 i 
1-' ~od<e... 

G. TO RELOAD THE CIBCA-BA MICROCODE? 
«.,vn ~v <::. A,1t ~ ~l.< ~ t:::. V G (J 4-' 

S<,t~veY\tJ -...'Y'c.I4-~ ,:!!~.~~.5 
2. WHAT DIAGNOSTIC SHOULD YOU RUN TO TEST THE VIRTUAL CIRCUIT TO 

AN INTERMITTANT HSC? WHERE AND HOW SHOULD YOU RUN IT ?? 

3. IF YOU/RE RUNNING EVCGD ON A BUSY CLUSTER AND GETTING 
ON THE EXTERNAL LOOP TESTS, WHAT SHOULD YOU TRY ? 

.~ -:€-_I-._!(~_./!.O _ /7'1" ~-/J 
, - ", ';,r""':".:,',d,'·': ;."-:.,":;'~_',?,.,,.~ ~~.~<_j.:',~.~,':,' ' ":."" '-~;"'.'''' , .. 

,5"< 1::/F t;~'11' 19. -, _' 
, - ~ . 

_. '. _ ' ",'" ~ J' 

ERRORS 

. {,< 



INTRO TO CLUSTER AND CI QUIZ 

1. WHAT ARE THE MAJOR DIFFERENCES BETWEEN A CLUSTER AND A NETWORK? 

d<::-o'0:.r- - 7/9J. t- /;1 cOl..(? /""'c/ /J <2/ U-<.)r k C':::;/~ 
2p WHICH PIECE OF HARDWARE IS THE HUB OF THE CLUSTER ? 

3. WHICH PIECE OF SOFTWARE IS RESPONSIBLE FOR INTERNODE COMMUNICATIONS 

.... G .1 j t~>c'1}-'C ~ C (.) ;--1'/, t, :-/?.I ( .. fit lJ"j fr" ,I ~) (: ~ S 

4. WHICH PIECE OF SOFTWARE ENABLES QUEUE RESOURCE SHARING? 

LJ/' 
/-(~;-~-.,., IfJHAT I S THE D IFF ERENCE BETWE EN DEST I NAT I ON AND COMPL I MENT ? 

6 .. 

10. WHAT CI IS USED IN THE VAX 86XX AND WHY ? 

cZ:L"7 ftJ 
11. WHAT IS THE CIPA BOX USED FOR? 

('-::;;.;.;,7f.':1,i' ¥l j. _ (.J p rn~":l ... de I rJ;, r'i<.il.it/~ I t.11'I Ie- n';;;r/ .... /-e.. 

12. NAME THE 4 MODULES THAT MAKE UP A CI780 (INCLUDE ENGINEERING TERMS) 
r I$.r .r ,., Hfr;-.c e." h? Dd"l-e- , 0 /(.)Y/ L.I~ Ie 1:P) r'1"r A.c.e...... rP1Q1 f;/.,;/-(. 

1Jf'r1 t'f p1-1 H t''Ylyd ..... ' c,... '-(J t (,) "l..... I.. ~ J b (,) 

P (>.,Jc.er ("\..., ~t..('.y.. "''''~d ..... f-c.. L...o I Q i 

1:3. l1JHAT;:3 THE plrFE~NCe 8ETwEeN A NODE ADDRESS PLUG Al\![1 A NODE SWITCH 

14. 

P r~ -

T'1;4 -

eX i?o~~ 
...-:.o~~ .. 

WHATfS THE DIFFERENCE BETWEEN THE CIBCA-AA AND CIBCA-BA AND 
WHAT ARE THEIR MODULE NUMBERS? 

r'l-l '/ C r Q <"- c:.;l ~.e..., A· 0""1'--'" R c r--.... 

IV". I ~r(,) r: Q J ~ ~ ( QY"\ f C }~~_' A---
l!'I! •. -



HSC QUIZ 1 

1. HOW MANY RA DISKS CAN EX15T ON AN HSC50/70/40 ? 

32-/~~ 
I 

2. HOW MANY DC POWER SUPPLIES EXIST IN AN HSC50j70j4O ? 
'/' L ) ~ ~ ll1 

~2 
I }",.. - ;~" ..... , f 

:' 

1° ib" 't".~. 
3. HOW MANY DISK/TAPE REQUESTORS CAN YOU HAVE ON AN Hseso 

BEFORE YOU NEED MORE DC POWER ? ?J 
.~ 

4. WHAT ARE THE 2 BLANK INDIC~TOR ON THE OCP USED FOR? 

, (n/4-V 
...,-f ,/f '/ 

5. HOW IS POWER REMOVED FROM THE CARD CAGE IN ORDER TO SWAP MODULES ? 

.. L) !.,Jotv-er-l.; J t 2<121- /- /) 
6. LIST ALL THE DIFFERENCES BETWEEN THE HSC50 AND THE HSC70. 

7 

7. WHAT IS THE TOTAL NUMBER OF MODULE£THAT CAN EXIST IN EACH HSC ? 
~ $1(,) "7 0 

// 

8. WHAT IS CRONIC ? 

9. WHAT REQUESTOR NUMBER WILL THE K.CI ALWAYS BE ? 

/ 
10. WHERE IS THE -5.2 VOLTAGE CHECKED? 

11 ,4 <-J~- c) "~.: {) \'.. -+ V Z--
I) . ., .I 

11. 

12. 
WHICH !J~~~~/CAN ~;~~~::C~J-;CC~S ? 

l:;1'1 /ti) /) ,;~t:" /~~i~y' ~ / .. J. 

13. WHY DO THE K'S HAVE DUAL MICROSEQUENCERS ? 
C ,.II r::;;:-:. '~;'< ; )' ,.n i..., I 

/ I O;(.! 7'(+ 



14 .. IN WHAT ORDER DO THE YELLOW LEDS ON THE P.IOJ TURN OFF ? 

{,/ 
....,., .. ~ 

.~ '7 J? vol 2. I ,.:1, 
Z ,~". <. ,/<!' I / I .,.,. 

i 11/' 

15. WHAT TESTS ARE IN THE ROM SEQUENCE FOR THE HSC70 ? 

------

16. WHAT LED SHOULD BE LIT ON THE K.SDI AFTER BOOTING THE OFFLINE TAPE 7 

~ 
17. IF YOU BOOT THE HSC WITH NO MEDIA IN THE DRIVE, WHAT FAULT WOULD 

YOU GET? ? <t ()JYJe- 'd-~ ~-
I 

18. WHAT STEPS ARE NEEDED TO GET TO TH~ ODL) PROMPT ? 
\ . 

D',' -1 ::;-" "J.e- J'! " I '/\) I 
I ~ ;"'" ,&-<\ " v<;> f'" ) y , ' 

! ~' 

~ 

19. WHAT COMMAND INITS ALL THE REQUESTORS ? 

~ C t...e.-cl<:: S ;,<:.,. !;?u ~ 
20. WHAT TESTS ARE USED TO DIAGNOSE PROGRAM MEMORY ? 

. ','l,...t~ .'" (<>.~ \ 1--.e'; ",J.~. y-,""'. (!' (""I • .. r . S ~ 

21. WHAT ARE THE TWO WAYS TO EXIT uODT, ••• WHICH SHOULD YOU TRY FIRST? 

G 



CI780 PORT REGISTER LAB FOR VAX8600/8650 

INTRODUCTION 

,the 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 CI780 registers 

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 



CI780 Port Adapter Registers 

Since the-VAX8600/8650 can have two SSl buses, the Cl780' can have two base 
address ranges. For SSlAO, the base address of the Cl port is 2001COOO for 
SSIA1 the Cl780 the base is 2201COOO. These are the base numbers that all 
the register offsets will be added to. 

The 8600 CPU in this lab only has one SSl adapter (in SBIAO) so the base 
address will be 200lCOOO. 

1. Halt the CPU by doing a CTRL P. 

2. Examine the el port Configuration register: 

»>E/P/L 2001COOO 

What is its address? 

What is the cr adapter code? 

Is this code the same for Cl780 and Cl750? 

What bi t 'sets if the port detects an SSl pari ty error? 

What bi.t sets .. if we:- have Cor-r.ectecL Re:ad· Data?, --------
3. Examine the Port Mainte-nance and status register. 

What is its address? 
------------~~---

What bit tells me if the microcode io running? 
--~--...... 

How. can I stop the microcode? 
----------------~,----

What bit is set for Even Parity? 

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

at a location in the Port Maintenance register? 

4. Examine the Port Maintenance Address re.gister. 

What 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? ____________ __ 

I 
'z 

; I I 

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

on the Packet Suffer board ? 
--------~-------------------------



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

and read it back.~ __ ~ __ ~_-~._~ ___ 

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? 

Why? ________________________ ~_~----------------~~~~~--~ 

5. Examine the Port Status register. 

What is its address? 
--------~~------~c=~---------------------

Where is this address located? 
--~ 

What bit tells me that the port initialization is complete? 

- , 

6. Examine the Port Parameter register. 

What is its address? 
--------------~-------------------------

What does the 3r8 in the register mean? 
----~=---~~-------

What i-s its port"number?_"""---I~ ______________ """' ____ _ 

Does it match your port number? __________ ~,~-______ __ 

What'register and address would I use to find t~4 failing memory 

address? .' 
What address is the Port Initialize control register at? 

e 

What bit is the only one used in this register? 

7. 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 system 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 seve~ 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 deposit 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 r~nning. 

What happens? 
-- po; , 

Stop the microcode and try again, watch the LEOs on the Packet: 

Buffer board while you do this. 

Now ... can.. you.~do deposi ts? 



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? 



C!780 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. 

08JECTIVE 

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. 

2. 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'PAAO 

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. 

3. After you have done the setup, you can now run the repair diagnostic~ 
There are four of these diagnostics EVCGA thru EVCGD. To run the dia~ 
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 tr 
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 '!alid for EVCGC? 



What sections are valid for EVCGD? ~. ______ ~~~ ______ ~e _______ ~ __ ~ 

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 f~ags 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. Remerr 
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 Thi-R file was created to boot the Diagnostic 
Supervisor from the HSC for this VAX. 

Type the follow:i.ng: 

DS> 
DS> 
DS> 

dir 0 [\Ocoe , v M 61cOM #t()v, 
set load -£-s-ys-$-eemmen.-s-ysma-i-nt+ 
dir .. 

. Attach th'9 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? 
----------~------------~------.--------~--~----------



CLUSTEF\: C~U I Z 

i. HOW IS QUORUM CALCULATED? 

2. WHAT IS PARTITIONING AND WHY IS IT DANGEROUS? 

3. HOW DOES THE VAX KNOW WHICH ROOT TO LOAD ITS OPERATING SYSTEM FROM? 

4. WHAT DO R2 AND R3 DEFINE IN THE BOOT PROCESS? 

5. HOW DO YOU TELL VMB.EXE THAT THE SYSTEM DISK IS DUAL PORTED, AND 
llJHY WOULD YOU. 

t,. v.JHAT DOES REMOVE_NODE DO I N SHUTDOWN? 

l.. HOW I S CLUSTER_SHUTDOWN USED TO BR I NG THE WHOL E CLUSTEF\~ DOWN AND WHY'~ 

8. WHAT WOULD A DEVICE NAME OF $215$DUA1: TELL YOU ABOUT THE DEVICE? 

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

10. HOW DOES VMB.EXE KNOW THAT THE SYSTEM DISK IS A MEMBER OF A SHADOW 
SET? HOW DOES IT KNOW WHICH SET? 

11. WHEN WOULD YOU USE THE DIAG SUPERVISOR SET LOAD COMMAND IN A CLUSTEF 
AND ~~HY? 

12. WHY IS THE TOP LEVEL SYSMAINT DIRECTORY NOT USED ON A VMS_V5 SYSTEM~ 

13. WHAT TWO THINGS SHOULD YOU ALWAYS CHECK ON A CLUSTER BEFORE SHUTTINE 
DOWN A NODE? 



14. SYS$SYSROOT IS WHAT KIND OF LOGICAL NAME? 

15~ WHAT ARE THE EQUIVALENCY STRINGS FOR THE SEARCHLIST SYS$SYSROOT? 

16. HOW CAN YOU GUARANTEE THE SHOW CLUSTER WILL NOT ONLY GIVE ME 
ALL THE INFORMATION ">/MII hlrrr-. 

TUU 1"\j1:::1:::;'" BUT WI LL DO E;I] LI.JITH A SINGLE COM-
1'-'1AND? 

17. WHAT SYSGEN PARAMETERS SET UP A QUORUM DISK? 

18. IF A VAX SYSTEM WILL NOT BOOT THROUGH THE CI, BUT ALL DIAGS 
PASS, WHAT SHOULD YOU CHECK ON THE HSC? ..... ON OTHER SYSTEMS? 

19. IF QUORUM IS LOST ON A CLUSTER, WHAT ARE YOUR OPTIONS? 
(LIST THEM IN PREFERED ORDER) 

1'. 
H. 

B .. 
1-­........ 

20. IF AN NI NODE WIL NOT BOOT, BUT ALL DIAGS PASS, WHAT SHOULD 
·y"OU CHECK? 



· .~"' 
,.- . -- ....... . 

Notice the fact that there are blank' 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: 
SYSBOQT> EXIT· 
-$ SE.~ NOON 

$ SPAWN 

$ @SYS$SYSTEM:STARTUP.COM 

$ SET DEF SYS$SYSROOT:[SYSEXE] 
, 

$ RUN AUTHORIZE 

UAF> MOD SYSTEM/PASS=8200MAINT 

UAF> EXIT 

; halts the system abruptly, not recommended for normal 
; operation. 

»> H ; This command is here to keep the VAX 11/780 "gurus" 
; satisfied, it is not needed. 

»> I 

»> B DU40 

--
$ @SYS$SYSTEM:STARTUP.COM 

USERNAME: SYSTEM 
PASSWORD: 8200MAINT 

; after this command, wait a few 
; seconds, then type <CR> 



• ·-We must to_ 
.;.-;-:~~;~~~~ ~~-~:;;-~-:_~;""~':'7~';<_~' :1~~;:~f0~2;~~~i:_-f-~::-:-:~:~ __ ~~··,,~:..~R, -' ~-.-~:-), .. ~.~ f~~~$~~~~~~~fI~~~~ 

- -

( ,CR SYSGEN 
- ~~SGEN> SET/STARTUP=SYS$SYSROOT:STARTUP.COM 

SYSGEN> WRITE CURRENT 
SYSGEN> EXIT 
$ @SYS$SYSTEM:SHUTDOWN 
<CR> 
<CR> 
<CR> 
<CR> 
<CR> 
<CR> 
<CR> 
<CR> 

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

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 eSSE STARS database) 
============================================================================ 

FROM: Ron Repka 
DEPT: Maintainability Eng. 
LOC.: CXOl-2/QI2 
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, RA90, 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 
cr-- -idered when looking at the overall configuration. This memo will 
t, to provide some general-guidelines and some understanding of what 
e~~ccts 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. 



Page 2 

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 anyone 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 anyone 
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 requestorsc 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 used on 
reads and the speed advantage of reads in a shadow set are lost. On 
writes, only one drive can be written to at anyone 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 
fikst, 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 RA90 is running with 3 RA70s, the RA90 
will always get the buss when it needs it as long as it is at a higher 
requestor number. However, if the RAg 0 is installed at a lower 
requestor number than the RA70s, it is possible that 3 RA70s will lock 
out the RA90 for 3 cycles an cause a overrun condition. To prevent 
this, the HSC checks the speed and priority of the devices, and if it 
d, ~ts a slower device at a higher priority, it allocates the slower 
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device the same bandwidth as the faster device. 

~or example, if RA70s were placed higher than RA90s, the HSC 
wo~ ~ 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 RA90 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: 

TA90 
RA90 
RA82 
RA81 
RA60 
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 
kr them at the lowest requestor numbers. This means they cannot be 
ffi'. j on the same requestor with the cached TA90 which must be at the 
highest requestor numbers. 

5 GUIDELINES 

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

can be 
First, 

to the 

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 installed 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 anyone 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 (OAP). OAP 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 
t7 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. In 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 ===================================: 


