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Read this manual carefully and keep it.

» Before starting operation, read the safety instructions carefully and fully
understand them.
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Preface

This manual explains the operation theory of the DF500 disk array subsystem for service
personnel to make them understand the DF500.

Cautionary Notes

On this manual

* Hitachi, Ltd. owns the copyrights of this manual. No part of this manual may be
reused or reproduced without permission of Hitachi, Ltd.

« Hitachi, Ltd. isnot liable for any troubles or accidents which caused by operations not
written in this manual.

» This manual may be revised without prior notice.

» Thedisk array isa*“class 1 laser system” which emits no hazardous laser beam.
Be sure to operate it according to thismanual. Do not perform any operations other
than those written in thismanual. Otherwise, unexpected failures or accidents may be
caused.

Trademarks

HP is a company name of Hewlett Packard Company, in the U.SA.

IBM, AlIX isaregistered trademark of International Business Machines Corp. in the
U.SA.

IRIX isaproduct name of Sillicon Graphics, Inc. inthe U.SA.

Solarisis a product name of Sun Microsystems, Inc. in the U.S.A.

Sun is aregistered trademark of Sun Microsystems, Inc. inthe U.S.A.

Windowsis aregistered trademark of Microsoft Corp, Inc. in the U.S.A. and other
countries.

Other company names and trade names described in this manual are trademarks or
registered trademarks of each respective company.
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Note

EMI Regulation

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonabl e protection against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and can radiate radio
frequency energy and, if not installed and used in accordance with the instruction
manual, may cause harmful interference in which case the user will be required to
correct the interference at his own expense. Testing was done with shielded cables.
Therefore, in order to comply with the FCC regulations, you must use shielded cables
with you installation.

EMI Regulation Labels Affixed on the Subsystem.
Floor model H1F/H2F

complies with the

e ipment
r ementsin part 15 of FCC Rules
P £ Vol 132'Ne 3.0 o't ‘Canada Gazett
-y artIl.Vol. .No. o anada Gazette
COEBEIL, VFAARRBAMEETY fQoaration of this' Squinment in
:@%ﬁ%ﬁﬁﬁﬁ?{iﬁﬁ?é&%;&%gig|§E:—4—:& respidential area mgy gause .
75‘3)")&?1 C@%‘Q(diﬁﬁﬁ%ﬁ‘ﬁtﬂﬁﬁ% %E%f%cta l;‘;adc c_revp ‘raebcl 2 pI ‘nitg Lf erreeqnuC ier itnog ' ? ﬁ Ie0
;;kéhé:tb\‘%[,}ﬂsj—c VCCI—A operator to take whatever steps are

necessary to correct the interference."

K57 R =) ;Y=
=3 e i T >
LX JINL /S E— E—,
29 \N
D L TS

ke

Floor model H1F

R 3892W004

Floor model H2F

EEFHEAE: o
1E R TEN AT R TR IR RS- AR SR AR
TE-fEEfEER T EAE SR AERKIRIE L E SR,

COEEIL, V5 AAERIEAEE T T . COEBEFRERETHERTS
EERINELESIEECT CEA B ET . COEEITISEREAE TR
EHET HEIBRENDENBYET, VCCI—A

Copyright © 2000, 2001, Hitachi, Ltd.

| REV.4 ||Jan.2001| | | | | | TH EO 00'0020

Hitachi Proprietary




DF500

K6602338-

Floor model MK
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Floor model MK

This equipment complies with the
requirements in part 15 of FCC Rules
for a Class A computing device and
Partll. Vol.122.No.20 of Canada
Gazette

for a Class A digital apparatus.
Operation of this equipment in a
residential area may cause
unacceptable interference to radio
and TV reception requiring the
operator to take whatever steps are
necessary to correct the interference.
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Rackmount model RK/RKA
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DF500-RK

"This equipment complies with the
requirementsin part 15 of FCC Rules
for a Class A computingdevice and
PartIl.Vol.122.N0.20 of Canada Gazette
for a Class A digital apparatus
Operation of this equipment in a
residential area may cause
unacceptable interference to radio
and TV reception requiring the
operator to take whatever steps are
necessary to correct the interference."

DF500-RKA
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Rackmount model RKL

DF500-RKL

COEREIL, VIAARRIITEETY .
COEBERERFTERT 5 ERSEES FECI L
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FRENBZENBYFES . VCCI—A

This equipment complies with the
requirements in part 15 of FCC Rules
for a Class A computing device and
Partll. Vol.122.No.20 of Canada
Gazette

for a Class A digital apparatus.
Operation of this equipment in a
residential area may cause
unacceptable interference to radio
and TV reception requiring the
operator to take whatever steps are
necessary to correct the interference.
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DF500

Rackmount modedl with U6 rack frame

U6 rack frame®™?

"This equipment complies with the requirements
in part 15 of FCC Rules for a Class A computing
device and Partll .Vol.122.N0o.20 of Canada Gazette
for a Class A digital apparatus.

Operation of this equipment in a residential
area may cause unacceptable interference to
radio and TV reception requiring the operator
to take whatever steps are necessary to correct

the interference."
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¥1: Theillustration shows an example of the disk array subsystem in which the DF500-RK/RKA isinstalled.
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A SAFETY SUMMARY

1. &\ General Safety Guidelines

Read the following safety guidelines carefully and follow them when you conduct
maintenance of the machine.

Before starting maintenance

« Maintenance of the machine must be done only by trained and qualified engineers.
» Read and follow the safety guidelines and procedures in this manuals.

* In thismanual and on the machine, hazard warnings are provided to aid you in
preventing or reducing the risk of death, personal injury, or product damage.
Understand and follow these hazard warnings fully.

* The hazard warning which appear on the warning labels on the machine or in the
manual have one of the following aert signal words WARNING, or CAUTION.

A DANGER : Indicates animmi nently hazardous situation which, if not avoided,
will result in death or seriousinjury.

A WARNING : Indicatesa potentially hazardous situation which, if not avoided,
can result in death or seriousinjury.

A CAUTION : Indicatesa potentially hazardous situation which, if not avoided,
will or can result in minor or moderate injury, or serious damage
of product.

A The alert symbol shown left precedes every signal word for hazard
warnings, and appears in safety related descriptionsin the manual.

The signal word ‘NOTICE’ is used to present warnings which are not directly related to
personal injury hazards.

» When warning labels become dirty or start peeling off, replace them.

» Keep in mind that the hazard warnings in this manual or on the machine cannot cover
every possible case, asit isimpossible to predict and evaluate al circumstances
beforehand.

Be dert and use your common sense.

» Thisdisk array isa*“class 1 laser system” which emits no hazardous laser beam.
Be sure to operate it according to thismanual. Do not perform any operations other
than those written in thismanual. Otherwise, unexpected failures or accidents may be
caused.
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A SAFETY SUMMARY (Continued)

During work

* For each procedure, follow the given method and sequence of steps.

» Use the spare, consumables, and materials for maintenance which are specified in the
manual; otherwise, personal injury or damage of the machine, as well as deterioration
of the product’ s quality, may result.

» Use the special tools and instruments specified for the work in the manual or
commercially available tools and instruments which fit the purpose.

» Use measurement instruments and powered tools which are properly calibrated or
periodically inspected.

» Keep the maintenance area neat and tidy.

 Always put away parts, materials, or tool when not in use.

» Wear an eye protector where liquid may splash or anything may fly aboui.

» When lifting anything heavy, lift it using your legs with your back kept erect, to
prevent injury to your back or spine.

When lifting anything, for the weight of which CAUTION isindicated, use a proper
lifting tool or have somebody help you.

» Keep asoldering iron and its stand away from you to prevent accidental contact and
burns.

» When using sharp objects or cutting tools, make sure that no part of your body liesin
the path of the blade, or point.

« Before finishing your work, check if the subsystem is returned to its original state.
(Make sure that all parts removed during maintenance have been in stalled back in
their original positionsin the machine. Make sure that no tool or foreign material |eft
in the machine.)

Copyright © 2000, 2001, Hitachi, Ltd.
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A SAFETY SUMMARY (Continued)

Prevention of € ectric shocks

* Before starting work, make sure that, unless otherwise specifically instructed, thereis
no potential electric hazard in the maintenance area such as insufficient grounding or a
wet floor.

« Before starting work, note where the emergency power-off switches are located and
make sure you know how to operate them.

* Unless otherwise specifically instructed, cut off all power sources to the machine
before staring maintenance. Just switching off the machine power suppliesis usually
not enough.

When power isfed from awall or floor outlet, unplug the power supply cord, or turn
off the switch on the power distribution panel or board. Attach a notice on the panel or
board prohibiting the use of the switch.

If the machine power has been aready turned off, make sure yourself that these
conditions are satisfied.

* Do not touch any uninsured conductor or surface, where so instructed, which remains
charged for alimited time after the externa power supply to the machineis
disconnected.

* When working on a machine which has a grounding terminal, make sure that the
terminals properly connected to the facility’ s ground.

» When working close to a hazardously energized part, do not work alone; work with
another person who can immediately turn off the power in an emergency.

* Do not wear any metallic item such as awrist watch with a metallic surface, or
metallic accessories.

If you wear eyeglasses with a metallic frame, take care not to let the frame touch an
uninsured surface.

» Make sure that your hands and arms are dry.

* Unless otherwise specifically instructed, use only one hand when it is necessary to
work near an exposed live electric circuit.

This prevents the completion of the circuit through both hands even if you accidentally
touch the circuit.

» Do not use adental mirror near an exposed live electric circuit.

The mirror surface is conductive and can become hazardous even if it is made of
plastic.

« Unless otherwise specifically instructed, do not supply power to any subassembly such
as a power supply unit or amotor whileit is removed from the machine.

Copyright © 2000, 2001, Hitachi, Ltd.
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A SAFETY SUMMARY (Continued)

Preventing being caught by rotating or moving parts

 Tuck in your tie, scarf, shirt, or any other loose clothing so that it will not be caught by
arotating or moving part.

» Tieup long hair.

* Unless otherwise specifically instructed, do not supply power to any device with
rotating or moving parts which are not properly covered.

» When instructed to supply power to any device with rotating or moving parts whose
covers have been removed, work with another person who can immediately turn off
the power in an emergency.

Procedure in an emergency
For electric shock

» Do not panic. Do not become another victim through contact with the injured person.

* First, shut off the electric current passing through the victim.
Use the emergency power-off switch, if there is one, or otherwise, a normal power-off
switch. If this cannot be done, push the victim away from the source of the electric
current by using a nonconductor object such as a dry wooden stick.

* Then, call an ambulance.

« If the victim is unconscious, artificial respiration may be necessary.
A proper method for performing artificial respiration or resuscitation should be
learned beforehand.

« If the victim’s heart is not beating, cardiac resuscitation should be performed by a
trained and qualified person.

For outbreak of fire

* First shut off all the power from the machine using the emergency power-off switch.
« If the fire continues burning after the power is shut off, take suitable actions including
the use of afire extinguisher or acall for the fire department.
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A SAFETY SUMMARY (Continued)

2. 4\ Hazard Warning Statements
The following are the hazard warning statements contained in this manual.
2.1 &\ DANGER statements
No DANGER statement is contained.
2.2 A WARNING statements
No WARNING statement is contained.
2.3 &\ CAUTION statements

» Use of controls, adjustments, or performance of procedures other than those specified
here in may result in hazardous radiation exposure.
(01-0030)
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A SAFETY SUMMARY (Continued)

3. 4\ Warning Labels Affixed on the Subsystem
3.1 Floor model (H1F/H2F/MK)

A CAUTION : THIS SUBSYSTEM HAS A DUAL POWER SUPPLY SYSTEM.
'WHEN REPLACEING THE POWER SUPPLY, DISCONNECT THE POWER CABLES
CONCERNED BEFOREHAND SO AS TO AVOID AN ELECTRIC SHOCK..

A\ AVERTISSEMENT : CE SOUS-SYSTEME A UN DOUBLE SYSTEME

D' ALIMENTATION EN COURANT.

QUAND ON REMPLACEL* ALIMENTATION EN COURANT, DEBRANCHER
LE CABLE D' ALIMENTATION EN COURANT CONCERNE AL'AVANCE

AFIN D' EVITER UN CHOC FLECTRIQUE.

A IE COEBIE. CRIOBRERITEoTCVET.
REMLLDS. #2575 BiRE T HEHIEI<
BUTBERT—IINEFHLTSEELY,

A CAUTION : THIS SUBSYSTEM HAS A DUAL POWER SUPPLY SYSTEM.
WHEN REPLACEING THE POWER SUPPLY, DISCONNECT THE POWER CABLES
'CONCERNED BEFOREHAND SO AS TO AVOID AN ELECTRIC SHOCK..

A\ AVERTISSEMENT : CE SOUS-SYSTEME A UN DOUBLE SYSTEME

D' ALIMENTATION EN COURANT.

QUAND ON REMPLACEL* ALIMENTATION EN COURANT, DEBRANCHER
LE CABLE D’ ALIMENTATION EN COURANT CONCERNE AL'AVANCE

D GEE COEBE —RIOERERITGOTOET,
EEHLOA. 4T % BRE R 28I
BT HERT—IIVESHLTEELY,

Floor model H2F
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ASWARNING

Replacement of the

components (HDU,
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manuals may destory
configuration

information and user

data.

.
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AE &
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ANWARNING
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manuals may destory

configuration

.

information and user

data.
-

7,
0

A

AREDRE /Sy TIERNBLTOET,

A B BEEERS X YA VIV AEEL TSN,
’ = | RLEOTTSLY,

ETERRNTTED,

Copyright © 2000, 2001, Hitachi, Ltd.

Hitachi Proprietary

| REV.4 ||Jan.2001| | |

| | | THEO 00-0120




K6602338-

A SAFETY SUMMARY (Continued)
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A SAFETY SUMMARY (Continued)

3.2 Rackmount model (RK/RKA/RKL)

/ANWARNING

Replacement of the components (HDU,PCB,
Battery etc.) in this unit without procedures
in the manuals may destory configuration

information and user data.

AE &
ZOTARITLAEEHRDHDU, PCB,
139 T ED S IAN B GFIEE
b RS AHRIERS chha——T—5%
WRLET,

A CAUTION : THIS SUBSYSTEM HAS A DUAL POWER SUPPLY SYSTEM.
WHEN REPLACEING THE POWER SUPPLY, DISCONNECT THE POWER CABLES
'CONCERNED BEFOREHAND SO AS TO AVOID AN ELECTRIC SHOCK..

A AVERTISSEMENT : CE SOUS-SYSTEME A UN DOUBLE SYSTEME

D’ ALIMENTATION EN COURANT.

QUAND ON REMPLACEL* ALIMENTATION EN COURANT, DEBRANCHER
LE CABLE D' ALIMENTATION EN COURANT CONCERNE AL’AVANCE

AFIN D' EVITER UN CHOC FLECTRIQUE.

A B COFER. ZRIOERERITGOTVET,
BEMILDS, BT 5 BRE Y PEHIEAN
T AR T—IIVESBL TS LY,

:I =z
=]
(i) 2. o

ETER

LORREBR TAREBE LS LI5S E TO/IEN
BUFETOT. FERSHNTTSLY,
CAUTION

DO NOT RELEASE HAND OFF
AFTER RED LINE CLEARS RACK

M EE
BEWIE
EEOEEL 6KTT,
ERHRLNIE R TTEL,

A E B

ETIE

LOIRERBZ TAREBES FHLIZGAETO/BIRA
HUFETOT. FERSHELTTILY,
CAUTION

DO NOT RELEASE HAND OFF
AFTER RED LINE CLEARS RACK

A iEE
ESEYIEE
EEDGEE(X.40KeTT,
BRI, 5 EBLTRELY,

DF500-RKA

AE &
COTARITLAKERN
DHDU, PCB, /3w FUZED
BRI ST LIRS T
evela =X i a P S ol
ha—g—T—5 MRS,

AWARNING

Replacement of the

components (HDU,
PCB,Battery etc.)
in this unit without
procedures in the

manuals may destory

RERRIE T EREL T, configuration
AE E %ﬁﬂfﬁi%'%?wwgat-ga % information and user
= N CTRaLy,
ETSEHLTTELY data.
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A SAFETY SUMMARY (Continued)
[ A X = )
ETAEE
LORERZ TREBHS IEHLISSE. ETORIRAS
BHYETOT FEBSLLTTSL,
A CAUTION
AFTER REDLINE QLEARS RACK ( A CAUTION A FE E )
[ Ax = ) Careful of the drop. || FTEE
EEWIE It is heavy. EEWIE
B P T, ch:c n?t release hand J:%_).‘ﬁ%%_‘ifﬁi’ds%ﬁ’é
off after red line FIEHLIHEEETD
A CAUTION clears rack. f"allﬁb“&ﬂig’d)‘&
WEIGHT 5kg The subsystem mass || FEBESAUVTTILY,
HANDLE WITH CARE ) approximately 60kg. I HEBEE(IHI60keTT, ]

N

\

2/

DF500-RKL

=] NI
/A WARNING AE & PRI yTE
Replacement of the components (HDU,PCB, | 07 (R7L4£EARDHDU, PC3, BRI UL
Battery etc.) in this unit without procedures | )y /SDURAEHCETEFEE %;%E}E\];?I}alu
in the manuals may destroy configuration kbR Bl F-T5% %%é-é-;‘;(l TRELY,
information and user data. WEL3T,

H

AWARNING

= [=]
Replacement of the components (HDU, PCB, T RTUAEEROHDU, PGB,
Battery etc.) in this unit without procedures | /\y7//SDH5REH ETFEE
in the manuals may destroy configuration Thhh AR T5%
information and user data. e,
ftoo® SAABRKITERTT, 3 ==
R e coyey [ MAIE B ACAUTION || AAVERTISSEMENT |
HBYET, COBBIIMERENEENRERTEES ||| B —R5InEEERI= |/|| This subsystem has dual Ce sous-system a double system
BRINDIENHYES, VCCI—A 2 TLET, power supply system. When d' alimentation en courant.
REL DA, ZT SERE replacing the power supply, Quand on remplace I'alimentation en courand,
= SRS 2RI B T D disconnect the power cable debrancher le cable d'alimentation en courant
BE 60 BRT—IIWEFHLTIZELN, (||| connected beforehand so as connecte a l'avance af in d'eviter un choc
MASS Approx. kg |_to avoid an electric shock. electrique.
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A SAFETY SUMMARY (Continued)

3.3 Rackmount model with U6 rack frame

SHOCK.

THIS UNIT HAS MORE THAN ONE POWER SUPPLY CORD. DISCONNECT
TWO POWER SUPPLY CORDS BEFORE SERVICING TO AVOID ELECTRIC

ATTENTION
CET APPAREIL COMPORTE PLUS D'UN CORDON D’ALIMENTATION.
JAFIN DE PREVENIR LES CHOCS ELECTRIQUES, DEBRANCHER LES
DEUX CORDONS D'ALIMENTATION AVANT DE FAIRE LE DEPANNAGE@

A WARNING |

High leakage current.
Can cause electric
shock.

Earth connection
essential before
connecting supply.

Az

AREBNF2BFHSIEE
T NTLET,
RE(SEELTFSELY,
RTOPNIHEET—J I
% 2ERTRL TR LY,

A CAUTION |

Hazardous area.

Can cause electric
shock or injury.

Refer opening the door
to trained service
personnel only.

AxE

fEIRERT

AR NREDRRELL DN
PYFET

RFELUSNDOFEOFRIERELET,

| A xEE

BREIE
K BEDREEABEN
BYES.
RN A
7.

2/

U6 rack frame
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A SAFETY SUMMARY (Continued)

3.4 Rackmount model with U4 rack frame

S

On some areas of the product you may find these symbols.
The mean CAUTION. Do proceed with any action until you have
read the instructions provided on the marking and in this manual.

N\

15A MAX
(1))
EUROPE
_—_ 16A MAX
™ TOTAL
u 16A MAX
o MIN
B
. 100V
: > MAX
o 240v
a) A
u))
CHECKINPUT
POWER SOURCE
5183-1837
Bl
[é HEWLETT
/7 PACKARD
POWER DISTRIBUTION UNIT

MODEL:E7671-63001
Electrical Ratings

100-240VK0/60HZ
16A MAX

N

CAUTION:
DOUBLE POLE/
NEUTRAL FUSING

&=

%ﬁ%

e

T N~—

(=]

N
—\

AixIE

fEIRERT

T RUVEREDFRHEEI DL
»IFET,

RFELSN DFFOFRIERIELES,

Vo

A

CAUTION

Hazardous area.

Can cause electric
shock or injury.

Refer opening the door
to trained service
lLpersonnel only.

S

A

2 o4
= B

&

AREBNIL2EFNSIRE
NTLET

BB SEELTRALY,
BroRtREyr—JIL
# DEFHRLYC FELY,

(Z

HEWLETT
PACKARD

See individual PDU nameplate ratings
for par-power-cord electrical ratings

ITE/TELEPHONE
c US EQuIPMENT/ELECTRICAL &
ELECTRONIC MEASURING
LISTED  ANDTESTING EQUIPMENT
E174627  ACCESSORY

€ @

It means that an abbreviated set of instructions are provided
on the product in the general area of the symbol.

On some areas of the product you may find this symbol.
Take extra care to avoid personal injury, or damage to the product.

@ ®\On some areas of the product you may find this symbol.

It means CAUTION.
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Chapter 1. Before Starting Maintenance

This chapter contains information on items necessary to be studied before starting
installation or maintenance of the disk array.

1.1 GUArANTEE AN SEIVICE. ..o et e e e eeeens 01-0010
1.2 LASER SAFETY COMPLIANCE ..., 01-0030
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1.1 Guarantee and Service

(1) Guarantee

* The term of guarantee is three years after the product is purchased. Within the period,
periodic inspections and maintenance services against failures are executed free of
charge.

* After one year has elapsed, the periodic inspections and mai ntenance services against
failures are to be executed through making the upkeep maintenance contract.

* Above service expires eight years after shipment from the factory.

* Specia maintenanceis required to maintain quality of the subsystem when standard
period of five years elapses.

* In the subsystem, periodic replacement parts and limited-life parts are used.
Periodic part replacements are required to maintain quality of operation performance.
The part whose usable has expired must not be used.

(2) Periodic replacement parts and limited-life parts
In the subsystem, periodical replacement parts and parts with limited lives are used.
Periodical part replacement is required to maintain high-quality operation performance.

Classification Part name Life Treatment
Periodical Battery unit Two years |* Periodical replacement is required.
replacement part * When the maintenance service contract is made, the

periodical replacement is performed as a part of
maintenance service.
* If not, the periodical replacement must be performed
basically by the user.
The genuine parts must be used.
» Follow the given procedure to dispose of the used battery.
Part with limited |Disk drive Five years |This part must be replaced through the special maintenance
life ¢ when its life is expires.
(After the time limit, possibility of failure occurrence will be
higher and it is feared that data may be lost.)
Life of the subsystem main body is eight years after the
shipping from the factory even though the special maintenance
is performed.
*1: The expected useful life of the Disk drive varies depending on the environment in which the customer usesit.
For details, please consult us.
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(3) Maintenance services
As the maintenance services, provided is services executed after introduction.

Type of service Contents Treatment

Upkeep maintenance |Periodical inspections, maintenance services These services are offered

service against failures, and failure monitoring by means|according to contract or ordering.
of the E-COM.

Special maintenance  [Overhaul executed when standard period of five

(overhaul) years elapses after purchase of the product.
When performing this maintenance, cache
backup of user data is required beforehand.
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1.2 LASER SAFETY COMPLIANCE

DF500 use alaser product. When you use DF500 then keep below.

The laser product moduleis an international Class 1 laser product under IEC825 and the
US Department of Health and Human Services (DHHS) Radiation Performance Standard.
The Center for Device and Radiological Health (CDRH) of the US Food and Drug
Administration implemented regulation for laser products on August 2, 1996.
Compliance is mandatory for products marketed in the United States.

The information shown below indicates compliance with the CDRH regulations.

This product conforms to the applicable requirements of 21 CFR Chapter 1, Sub Chapter
J, Parts 1040.10 and CENELEC HD 482 Sl using IEC825 standard.

This product isa Class 1 product, Laserklaseel 1, and complies with Par. 3 of the
"Equipment Safety Law" of June 24, 1968.

The module has been approved by the following safety certification agencies:

» Underwriters Laboratories (UL) Recognized Product, File Number E157779.
Applicable requirements. UL 1950.

» Canadian Standards Association (CSA), File Number LR 1018538. Applicable
requirements. CAN/CSA C22.2 N0.950.

» Center for Device and Radiological Health (CDRH), Accession Number 9622099.

« TUV Essen of North America, License Number B 97 05 28026 003. Applicable
requirements: EN60950 A3: 1995, EN60825-1: 1994 and All: 1996, EN60825-2: 1994.

A cAuUTION

Use of controls, adjustments, or performance of procedures other
than those specified here in may result in hazardous radiation
exposure.
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Chapter 2. Outline of Subsystem

This chapter explained about the outline of the subsystem which composes a disk array

stem.

ISrB:this chapter, it mechanical and power supplying system structures of each model are

explained separately.
2.1 WhHat iISRAID ... 02-0010
2.2 Outline of the SUDSYSLEM .........ccceeiiee e 02-0050
2.3 SUDSYSIEM SITUCIUIE......cveeieeiesieeie e cee et e e e e e e 02-0080
2.4 Indications and their FUNCLIONS..........ccccviiereecieseesecie e 02-0170
2.5 Structure of Internal Power Supplying System ..........ccccoeeveeveiieenene 02-0270
2.6 Structure of Internal Data SyStem ........cccvevvvieveceese e 02-0300
2.7 Structure Of SOfIWA .....cvvveecieeie e 02-0320
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2.1 Whatis RAID

To put RAID to practical use, some techniques such as striping, mirroring, and parity disk
are used.

» Striping
It means to store data spreading it on several Disk drives. Since adatum iswritten on

severa Disk drives, time required to access each Disk drive is shortened and thus, time
required for reading or writing is shortened.

* Mirroring

It means to copy all the contents of one Disk drive to one or more Disk drives at the
same time in order to enhance reliability.

e Parity disk

It is adata writing method used when configure RAID with three or more Disk drives.

Parity of datain the corresponding positions of two or more Disk drivesis generated
and stored on another Disk drive.
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211

RAID levels

It is necessary to understand the characteristics of each RAID level to make the
environment most suitable for the system you want to construct.

The RK and RKA subsystem supports RAID 0 (2D to 16D), RAID 1, RAID 5 (2D+1Pto
15D+1P), RAIDO+1 (2D+2Pto 8D+8P). The RKL and MK subsystem supports RAID O
(2D to 12D), RAID 1, RAID 5 (2D+1P to 11D+1P), RAIDO+1 (2D+2P to 6D+6P). The
outline and characteristics of each RAID level are explained in the following.

Table 2.1.1 Outline of RAID Levels®?

E H

Data disk + Parity disk
[J:Parity

Level Configuration Characteristics
RAID 0 Data block Outline RAID 0 stripes data across Disk drives (five Disk drives
@ |I| in the DF500) to attain higher throughput.
| L Controller | - - - -
] v ] v ' Advantages |Because Disk drives having redundant data is not
A B C D E needed, Disk drives can be used efficiently.
F G H | J
Disadvantage |Data is lost in any failure of the Disk drive.
Data disk
RAID 1 Outline RAID 1 provides data redundancy by copying all the
Data block contents of two Disk drive to another (mirroring).
Read/write performance is a little better than the
IE'II' individual D?sk drive.
| { i Controller v | Advantages |Data is not lost even if a failure occurs in any Disk
A A, drive.
B B’ Performance is not lowered even when a Disk drive
: : fails.
. ~ Disadvantage |RAID 1 is expensive because it requires twice the Disk
J - ) J ) capacity.
Data disk Mirror disk
RAID 5 Outline RAID 5 consists of three or more Disk drives.
Data block It uses one of them as a parity disk and writes divided
data on the other Disk drives. Recovery from a failure
|E||I| of a data is possible by utilizing the parity data.
| C Controller | Since the parity data is stored on all the Disk drives, a
2 v V2 Vv V2 bottleneck of the parity disk does not occur.
A B C D ADP| | Advantages |When reading data, RAID 5 stripes data across Disk
G drives in the same way as that in RAID 0 to attain

higher throughput.

Disadvantage

When writing data, since parity data is required to be
updated, performance of writing small random data is
lowered although there is no problem regarding writing
of continuous data. The performance is also lowered
when a Disk drive fails.

*1: Only the RAID levels supported by DF500 are explained.
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Level Configuration Characteristics
RAID Outline RAID 0+1 provides data redundancy like RAID 1 by
0+1 | pata block cof;;ying e:‘ll the contentzof two Disk drive ]Eo anc;ther.
Different from RAID 1, data striping is performed over
|E||I| two to eight (6)" " sets of two Disk drives.
| L Controller | Advantages |Data is not lost even if any Disk drive fails.
\!/ \'./ 1 \II/ Besides, since RAID 0+1 stripes data, it can make the
A A B = performance of dealing with small size random
C c D D’ . . .
= = = = accesses higher comparing with RAID 1.
C G w T Performance is not lowered even when a Disk drive
| T 3 3 fails.
Data Mirror Data Mirror Disadvantage RAID 0+1 i.s expensive because it requires twice the
disk disk disk disk disk capacity.
*1: RKL issix sets.
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2.1.2 Application of RAID technology

When one /O processing spans multiple Disk drive (when the stripe size istoo small)
during transaction processing in RAID 5, the performance cannot be exhibited
sufficiently.

Therefore, thorough examination is required on the stripe size.

When using this subsystem, you can select the stripesize from 16, 32, and 64 k bytes.
The default value is 64 bytes which was decided based on the actual result obtained
through uses of up to the DF500.

Lump writing of data on the Disk drive and prereading of old data are performed by use
of the cache memory so as prevent occurrence of write penalty as far as possible.

* Write penalty

In the RAID 5 configuration, 3 to 16 (RKL and MK is 3 to 12) Disk drives constitute
one parity group (RK and RKA is2D+1Pto 15D+1P, RKL and MK is2D+1Pto
11D+1P).

Since parity datais generated from 2 to 15 (RKL and MK is 2 to 11) datadisksin the
group, when partial writing of one stripe in the group occurs in the transaction
processing, it is necessary to generate the corresponding parity datain the group once
again. Since parity datais calculated by the following calculation formula, “data
before update”, “ parity before update” and “ data after update” are necessary to create
the parity. Extraprocessing of reading “data before updating” and “ parity before
update” at thistimeis called write penalty.

[New parity] = ([Data before update] EOR [Data after update]) EOR [Parity before
update]

Copyright © 2000, 2001, Hitachi, Ltd.
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2.2 Outline of the Subsystem
2.2.1 Outline of functions

DF500 subsystem has two models: floor model and rackmouunt model.

There are three types of the floor model : one is a combination of the RK and the floor
standing kit (hereafter referred to as floor model H1F) and one is a combination of the
RK, the RKA, and the floor standing kit (hereafter, referred to as floor model H2F) and
the other is a combination of the RKL and the floor standing kit (hereafter, referred to as
floor model MK).

The rackmount model is a subsystem which is used in the form of a combination of the
DF500-RK (heredfter, referred to as RK.) and the DF500-RKA (hereafter, referred to as
RKA) and the DF500-RKL (hereafter, referred to as RKL).

Features of the subsystem are explained below.

* The floor model H1F mounts up to ten Disk drives and controls them as RAID by a
Controller.

* The floor model H2F mounts up to twenty Disk drives and controls them as RAID by a
Controller.

* The floor model MK mounts up to twelve Disk drives and controls them as RAID by a
Controller.

* The RK mounts up to ten Disk drives and controls them as RAID by a Controller.
* The RKA mounts up to ten Disk drives and can be used being connected with the RK.
* The RKL mounts up to twelve Disk drives and controls them as RAID by a Controller.

* The subsystem uses either Fibre Channel (1 G bps/2 G bps, Non-OFC) or SCSI (LVD,
Wide-differential, or Single-ended) as an interface with a host computer.

* The RK, RKA and RKL are models to be mounted on a 19-type rack frame, however,
them can a so be used as floor model when combined with the optional kit.

* Up to nine RKAs can be connected with asingle RK using special cables so that you
can configure a system with a set of 100 Disk drives using the Controller of the RK 3.

* A specia rack frame (DF-F500-U6) is provided, which can mount a various
combination of the RK(s) (6 EIA units high) and RKA(S) (3.5 EIA unitshigh) upto a
height of 38 EIA units,

* A specia rack frame (DF-F500-U4) is provided, which can mount a various
combination of the RK(s) and RKA(s) up to aheight of 32 EIA units.

« Up to the nine and five™ RKL(s) (4 EIA units high each) can be mounted on the rack
frames for exclusive use, that is, DF-F500-U6 and DF-F500-U4, respectively.

¥1: Thetwo or more RKs cannot be connected to the one system.
$2: Up to the seven RKLs can be mounted through an addition of the UPDU (optional).
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* The 2 G bps Fibre Channel interface board of DF500 (DF-F500-DF2G2) has downward

compatibility with the 1 G bps Fibre Channel Interface board (DF-F500-DFMM5 or
DF-F500-DFFM6).

* The 1 G bps Fibre Channel Interface board of DF500 (DF-F500-DFFM6) isan

Interface board that supports the F-Port and has downward compatibility with the DF-
F500-DFFM5.
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(1) Scalability

* Y ou can construct any system that meets wide variety of demands, from a system with
ten Disk drives by using asingle RK to a system with the maximum of 100 Disk drives
expanded by connecting up to nine RKAsto the RK.

* By using the rack frame (U6/U4) exclusive to DF500, you can construct a system
conforming to your demand by combining the RK and nine RKAs.

« Spare disk(s), up to five of which can be set up, can be mounted in any location(s).*?
Y ou can use the system effectively by mounting each Spare disk in a Disk drive slot |eft
unused as aresult of a system construction.

* From the host computer, the subsystem can be used not only as a single large scale Disk
drive but also as 64 logical disks (LUs) at the maximum.

* The subsystem enables you to construct a system which can connect up to 126 Fibre
Channel devices by using the Fibre Channel interface and connecting the HUB and
switch (hereafter, referred to as“SW”.).

(2) Multi-RAID configuration

* Four RAID levels, that is, RAID 0, RAID 1, RAID 5, and RAID 0+1 can be set up.

* Because RAID 1, RAID 5, and RAID 0+1 are provided with redundancy by virtue of
mirror disk(s) and parity disk(s), they do not lose data even when a failure occursin one
of Disk drives, and moreover, data can be read/written from/onto them as if there
existed no failure.

* With RAID 5 of DF500 (Floor model H1F/H2F and RK/RKA), you can construct a
flexible system conforming to your demands from a system configured with two data
disks (2D+1P) to that with 15 data disks (15D+1P).

* With RAID 5 of DF500 (Floor model MK and RKL), you can construct aflexible
system conforming to your demands from a system configured with two data disks
(2D+1P) to that with 15 data disks (11D+1P).

(3) High-speed data transfer

* The subsystem can read and write data at a high-speed by activating Disk drivesin
paralel.

* With the Fibre Channel connection, the subsystem can transfer data between the host
computer and the subsystem at a maximum speed of 100 M bytes/s. Enough
throughput can be got when connecting devices and making a multiple access.

* With the Ultra 2-Wide SCSI (LV D) connection, the subsystem can transfer data at a
maximum speed of 80 M bytes/s.

* By using a non volatile large-capacity cache memory (256 M bytesto 2 G bytes/CTL,
RKL and MK is 256 M bytes/CTL), speed-up of command execution at the time of
read/write hit was achieved.

¥1: Each of the Disk drives #0 and #1 cannot be set to the Spare disk.
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(4) Large capacity
» The maximum capacity of 716 G bytes*™? can be realized with the system consisting of
the only one RK.
» The maximum capacity of 7.1 T bytes*® can be realized with the system consisting of
the one RK connected with the nine RKAs.
» The maximum capacity of 859 G bytes™ can be realized with the system consisting of
the RKL or MK.

(5) High data availability
* With the redundant RAID configuration (RAID 1,RAID 5, or RAID 0+1), the subsystem
can continuously read or write data without shutting down the subsystem by using the
parity and/or mirror disks even when a Disk drive failed.

(6) High datareliability

* The Controller of the DF500 adds the original 8-byte data assurance codes to data from
ahost computer by automatically generating them, writes them in the Disk drive
together with the data, and checks them when reading the data, and thus the data
reliability isimproved.

*On the data bus in the controller, the automatic generation of the data assurance codes
and the check are executed to enhance data reliability in data distribution/concentration
control which is peculiar to the disk array.

(7) Diagnostic and maintenance functions
» Diagnosis and maintenance of the subsystem can be done on a screen of a PC connected
to the subsystem viaa LAN.
* Status of the subsystem can be checked and afaulty part can be identified by the Disk
Array management program.
* Diagnosis of the subsystem can be done from a distant place by using the remote
maintenance function (SNMP).

F1: TheDisk drive use of 71.6 G bytes. Thetime of RAID 0 configuration.
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2.2.2 Differences between the DF500 and DF400
Differences between the subsystem and DF400 are explained below.
* Adoption of high-speed RISC processor
The installed microprocessor was changed from POWER PC 603e (200 MHz) of the
DF400 to POWER PC 750 (300 MHz) which has higher speed and higher performance.
* Widely enhanced performance of internal bus

The bus performance between the cache memories on the controller was enhanced from
300 M byte/s (DF400) to 610 M byte/s (DF500) to achieve higher speed.

* Fibre Channel interface used as the standard host interface(RK/H1F/H2F)

The DF400 uses Fibre Channel interface or SCSI depending on the selection, whereas
the DF500-RK uses Fibre Channel interface as a standard configuration.

* Duplicated power supply

In the DF400, the In Box for models RK, RKY, and RKL is duplicated but the AC/DC
power supply is optionally duplicated depending on the configuration.

Whereas, in the DF500, the new power supply which integrates functions of the IN
BOX and the AC/DC power supply is duplicated as a standard configuration for both of
the DF500.

* Upto five Spare disksinstallable

The DF400 can install up to two Spare disks, whereas the DF500 can install up to five
Spare disks in one system configuration so that the prevention of data loss owing to a
failureis strengthened. Further, they can be set at in any locations depending on the
data disk configuration.

* Adoption of Fibre Channel Disk drive

The Disk driveinstalled in the DF400 uses SCSI, whereas, the DF500 adopts the Disk
drive that uses the Fibre Channel interface. By virtue of this, DF500 can not only
connect up to 100 Disk drives but aso have more diverse RAID structures.

* Panelless system

The information panel, which is used on the DF400 for key input and information
check, has been eliminated, and instead operations are performed on the screen of aPC
by the WEB function through LAN connection. Thereby the restriction on the number
of characters, etc., has been removed, so the checking of alarger amount of information
at atime has been made available.
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2.3 Subsystem Structure

(1) RK, RKA, H1F, H2F
The subsystem can be composed of a combination of the RK (s) and RKA (s). The floor
model has two types, that is, atype configured with asingle RK and another type added
with the RKA(S).
Asfor the rackmount model, a system with one RK and up to nine RKAs (with 100 Disk
drives at the maximum) can be configured when using the U6 rack frame (DF-F500-U6).

% Floor model
RK
(6 EIA units Floor model H1F Floor mode H2F
high) (one RK) (one RK and one RKA)
TS
RKA
(3.5 EIA units
high)
(T
[T
Any combination of the RK (s) % Rackmount model
and RKA (s) can be mounted 1
as long as it requires a height [
less than 38 EIA units. 1]
(However, be sure to mount at HHHIH
[

I |/ jeast the one RK.)

Rackmount model
with U6 rack frame
Maximum configuration
(one RK and nine RKASs)

Rackmount model
with U6 rack frame
Minimum configuration
(one RK)

1]
Any combination of the RK (s) ::::::::::
| H | and RKA (s) can be mounted | (I H
as long as it requires a height LTI

il less than 32 EIA units. ) [
I 1| | (However, be sure to mount at W
L

S | |east the one RK.)

Rackmount mode
with U4 rack frame
Minimum configuration
(one RK)

{ Mounting on other 19-type rack frame

Rackmount model
withU4 rack frame
Maximum configuration
(one RK and five RKAS)

Possible byh using optional rails for rack frame. Please consult us. }

Figure 2.3.1 Subsystem Configuration
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(2) RKL, MK
Each of the floor model MK and the rackmount model RKL has three types as shown

below.
Floor model MK: MKF, MKS, and MKSD

Rackmount moddl RKL: RKLF, RKLS, and RKLSD

The rackmount model can mount up to nine RKLs when using the U6 rack frame (DF-
F500-U6).

Floor model

Floor model MK

Rackmount model

“EA ] M
T [

I
RKL(s) can be mounted as I
long as it requires a height T

less than 36 EIA units. T
TN

Rackmount model

|
Rackmount model
with U6 rack frame
Maximum configuration
(nine RKLS)

Rackmount model
with U6 rack frame
Minimum configuration
(one RKL)

i) i
I

RKL(s) can be mounted as =
long as it requires a height H =
less than 20 EIA units. —

@ [T
L}

T
Rackmount model Rackmount model
with U4 rack frame

with U4 rack frame ; ' X
Minimum configuration Maximum conflg(g{)atlon
(five RKLS)

(one RKL)

*1: Up to the seven RKLs can be mounted through an addition of the UPDU (optional).

{ Mounting on other 19-type rack frame }

Possible by using optional rails for rack-mounting. Please consult us.

Figure 2.3.2 Subsystem Configuration
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2.3.1 External appearances

(1) Appearances of H1F, H2F, RK, and RKA
(a) Floor model (H1F, H2F)

H3F"Y

NS

600 mm i

NS

RKA
RK

.

-

q

(a) Floor model H1F (b) Floor model H2F
*1: The H3F is aframe kit which can be joined as an accessory.

Figure 2.3.3 Appearances of the Floor Models

AC/DC power supply (RKA)

Front bezel Disk drive ENC(RK) board ENC (RKA) board
\ _________ AC/DC power supply (RK)
Floppy disk drive ]
| | Fan unit | /

Controller

ks /

Cache memory

Interface board

Battery unit

(Battery) |—| I—I
................. |

PDB
‘RKA (Front view)‘ ‘ RK (Front view) ‘ ‘ RK (Rear view) ‘ ‘RKA (Rear view)‘

Figure 2.3.4 Major Components of the Floor Model
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(b) Rackmount model (RK, RKA)

Front bezel

Figure 2.3.5 Appearances of the RK and RKA

Disk drive Front bezel

.............................................................

..............................................................

‘ RKA (Front view) ‘

Front bezel
Disk drive

'"" BUDDDDDDDE

Battery unit Floppy Disk drive
‘ RK (Front view) ‘

ENC (RKA) board
AC/DC power supply (RKA)

RKA (Rear view)

ENC (RK) board

AC/DC power supply (RK)
Fan unit Interface board Controller
RK (Rear view)

Figure 2.3.6 Major Components of the RK and RKA
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(c) Rackmount model with U6 rack frame

U6 rack frame

1,880 mm

RK A(* 1)
R K(* 1)

|

*1: Thisfigure shows an example of a subsystem with the one RK and nine RKAs.

Figure 2.3.7 Appearances of the Rackmount Model with U6 Rack Frame

(d) Rackmount model with U4 rack frame

U4 rack frame

1,606 mm

RKA(* 1)

/ i | V5
596 \s;ﬁ

*1: Thisfigure shows an example of a subsystem with the one RK and five RKAs.

Figure 2.3.8 Appearances of the Rackmount Model with U4 Rack Frame
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(2) Appearances of MK, RKL
(a) Floor model (MK)

540 mm

Figure 2.3.9 Appearances of the Floor Model

Front bezel Floppy disk drive Fan unit

ENC (RKL) board
Disk drive i
Controller AC/DC power supply (RKL)
Battery unit
T ne) — ENC (RKL) board Fan unit
MK (Front view) MK (Rear view)

Figure 2.3.10 Major Components of the Floor Model
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(b) Rackmount model (RKL)

Figure 2.3.11 Appearances of the RKL

Eront bezel ENC (RKL) board AC/DC power supply (RKL)
ENC (RKL) board \ Disk drive \ Floppy Disk drive
(o i iiiiiitas snc0ees s00hes sealese sesstssns 10T o [ P s ———— e | o)
( )
ol | o . C ) .
Battery unit Fan unit Controller Fan unit

‘ RKL (Front view) ‘ RKL (Rear view)

Figure 2.3.12 Major Components of the RKL
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(c) Rackmount model with U6 rack frame

1,880 mm

RKL

/\ v 813 mm
610 mm <

Figure 2.3.13 Appearances of the Rackmount Model with U6 Rack Frame

(d) Rackmount model with U4 rack frame

1,606 mm

RKL

Figure 2.3.14 Appearances of the Rackmount Model with U4 Rack Frame
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2.3.2 Configuration of floor model

(1) Floor model H1F
This model is produced by the combination of the RK and floor stand kit (DF-F500-H1F).

Floor model H1F

AC 100/200 V AC 100/200 V
(Single phase) (Single phase)

Figure 2.3.15 System Configuration of Floor Model H1F

(2) Floor model H2F
This model is produced by the combination of the RK, RKA, and floor stand kit (DF-
F500-H2F).
The PDBs which supply AC power to the power supplies of the RK and RKA are added
to the above configuration. The two PDBs are mounted to prepare for the dual power

system.
Floor model H2F | RK ' RKA
ACIDC | i i [ACIDC
power |:: | power
supply | :: | supply
Ac/DC |+ [ AciDC
power | :: | power
supply | :: | supply
R
PDB—_| "7 "o coqsoed Beogedponasd :
OO OO
o] o
|

AC 100/200V  AC 100/200 V
(Single phase)  (Single phase)

Figure 2.3.16 System Configuration of Floor Model H2F
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(3) Floor model MK
This model is produced by the combination of the RKL and floor stand kit (DF-F500-

H1FL).

Floor model MK

AC 100/200V AC 100/200 V
(Single phase) (Single phase)

Figure 2.3.17 System Configuration of Floor Model MK
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2.3.3 System configuration of the rackmount model

Configuration block diagram of the RK, RKA, and RKL is shown below. Each of the
RK and RKA can mount ten Disk drives. Each of the RKL can mount twelve Disk
drives. (The RK has a Controller which can control up to 100 Disk drives configured as
RAID. TheRKL hasa Controller which can control up to twelve Disk drives configured
asRAID.)

The Disk drives can be assigned to data disk(s), parity disk(s) (mirror disk(s)) depending
on the RAID level.

Up to five Spare disks can be mounted in any locations within the configuration.®%
Figure 2.3.18 and 2.3.19 shows configuration block diagrams of the RK and RKA
respectively. Figure 2.3.20 shows configuration block diagrams of the RKL respectively.

(1) Configuration of RK and RKA

: Basic component and

indispensable optional part
Host computer P P P

| |:|: Option (additional) part
| |
Fan Additional Additional || AC/DC power || AC 100/200 V
unit Interface Interface || supply(RK)#0 (Single phase)
board“? board"?
Panel ACIDC power || AC 100/200 V
assy supply(RK)#1 || (Single phase)
Interface® Interface® Battery unit
RS232C Controller#0 Controller#1 RS232C
LAN Cache(*rBemory Cache(*rﬂemory LAN
Floppy disk
= —X drive
D sk( %nv S
ENC (RK) 4 A A A ENC (RK)
board#0 @ board#1
55
=
e
o
wJ \
To RKA
*1: Cache memory :
DF-F500-C256, DF-F500-C512, or DF-F500-C1G
*2: Interface board (for extension) :
DF-F500-DFFM5, DF-F500-DFFM 6, DF-F500-DF2G2, DF-F500-DFUDS, or DF-F500-DFU2S
*3: Interface (mounted in the controller) : 1 G bps Fibre Channel (Non-OFC)
However, when the DF-F500-DF2G2, DF-F500-DFUDS or DF-F500-DFU2S board are selected for an additional Interface board,
the 1 G bps Fibre Channel cannot be used.
*4: Disk drive:
DF-F500-AAF8, DF-F500-AAF18, DF-F500-AAH18, DF-F500-AAF36, or DF-F500-AAF72
Figure 2.3.18 System Configuration Block Diagrams of the RK
¥1: No Spare disk can be set for the Disk drives #0 and #1 of the RK, RKA, and RKL.
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From RK or RKA

: Basic component and

indispensable optional part
: Option (additional) part

H— AC 100/200 V

(Single phase)

H— AC 100/200 V

(Single phase)

D'sk(*q)riv S

ENC (RKA) 4 4 » A ENC (RKA)

board#0 @ board#1 AC/DC power
2 supply(RKA)#0
@ AC/DC power

: supply(RKA)#1
—
J
To RKA
*1: Disk drive:

DF-F500-AAF8, DF-F500-AAF18, DF-F500-AAH18, DF-F500-AAF36, or DF-F500-AAF72

Figure 2.3.19 System Configuration Block Diagrams of the RKA
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(2) Configuration of RKL

|:|: Basic component and indispensable
optional part

Host computer : Option (additional) part

Fan Fan

unit#0 unit#1
Panel AC/DC power | | AC 100/200 V
assy supply(RKL)#0 (Single phase)
1) *1) AC/DC power | | AC 100/200 V
Interface Interface SUpply(RKL)#1 (Single phase)

RS232C Controller#0 Controller#l RS232C
LAN Cache memory Cache memory LAN

Disk drives
(*2)

ENC (RKA) h\ ENC (RKA) | | Battery unit
board#0 @ board#1
D
=
<
C:h Floppy disk
v drive

*1: Interface (mounted in the Controller) : Fibre Channel (Non-OFC) or SCSI (LVD/single-end, HVD)
*2: Disk drive:
DF-F500-ACF8, DF-F500-ACH18, DF-F500-ACF36, or DF-F500-ACF72

Figure 2.3.20 System Configuration Block Diagrams of the MK/RKL
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2.3.4 Configuration of rackmount model with U6 rack frame

The DF-F500-U6 is an exclusive rack frame for mounting a combination of the RK

(6 EIA units high) and the RKA(s) (3.5 EIA units high each) up to aheight of 38 EIA
units®™ *)_ 1t can mount up to nine RKLs (4 EIA units high each), that is, up to a height
of 36 EIA units.

It consists of arack frame main body and PDBs to be used to supply AC power to power
supply units of the mounted RK(s), RKA(s), and RKL(s). Thefour PDBs areinstalled to
allow the power system to be duplicated.

U6 rack frame
= = PDB =1 i=
= = = 5
= = = =
] |---|-RKA [
gl O gl [OH
= = = =
O O (] |
= = = £
O | H |
AC 200V O O|[=AC 200V AC 200V Ot -3 | “AC 200 V
= = = =
AC 200 V —| [Ch—AC 200V AC 200 V —| |[0—AC 200 V
L{ RK 1 RK [
Minimum configuration Maximum configuration
(A case where nine RKAs are installed is shown)
(a) RK, RKA
U6 rack frame
5 g g
= = PDB =
= = CH
= = CH
O O H
§ [OH gl
O [=] [
= = H
= = H
= (-] CH
AC 200 V | Ol | —AC 200 V AC 200 V— | [H AC 200V
O O O
AC 200 V—d [0—AC 200 V AC 200 V— —AC 200 V
RKL
[ | [ |
Minimum configuration Maximum configuration
(A case where nine RKLs are installed is shown)

(b) RKL
Figure 2.3.21 System Configuration of Rackmount Model with U6 Rack Frame
$1: At least one RK isrequired per system.

12 : The RK isto be mounted in the lowermost position of therack frame. When connecting the RKA(s), mount it (them) above the
RK, al adjacently to each other.
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2.3.5 Configuration of rackmount model with U4 rack frame

The DF-F500-U4 is an exclusive rack frame for mounting a combination of the RK

(6 EIA units high) and the RKA(s) (3.5 EIA units high each) up to aheight of 32 EIA
units™#2_ It can mount up to five™ RKLs (4 EIA units high each), that is, upto a
height of 20 EIA units,

It consists of arack frame main body and PDBs to be used to supply AC power to power
supply units of the mounted RK(s) and RKA(s). Thetwo PDUs are installed to allow the
power system to be duplicated.

U4 rack frame
—
=
O
O
=
RK = RK
[h— AC 200 V I_—
0ooood o PDU 000000 ca
[ | [ |
AC 200 V AC 200 V
Minimum configuration Maximum configuration
(A case where five RKAs are installed is shown)
(a) RK, RKA
U4 rack frame
D
O : l[:
O
=
RKL ]
4++— AC 200 V
oooood o |
T pou— |
AC 200V AC 200V
Minimum configuration Maximum configuration
(A case where five™ RKLs are installed is shown)
(b) RKL

Figure 2.3.22 System Configuration of Rackmount Model with U4 Rack Frame

$1: At least one RK isrequired per system.

12 : The RK isto be mounted in the lowermost position of therack frame. When connecting the RKA(s), mount it (them) above the
RK, al adjacently to each other.

13 : Up to the seven RKLs can be mounted through an addition of the UPDU (optional).
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2.4 Indications and their Functions
2.4.1 Indications and their functions of the RK/RKA and RKL

Figures 2.4.1 to 2.4.3 show locations of indications on the front bezel and those of
functional components of the floor model H1IF/H2F, RK and RKA respectively.
Concerning the fllor model MK and RKL, locations of indication on the front bezel and
those of functional components are shown in Figures 2.4.4 and 2.4.5 respectively.
Further, functions of the indication are explained in Table 2.4.1.

e

/
O
O
O (1-d)
I
[®) [©)
Front bezel }i
\
RKA
RK
(@) Floor Model (H1F/H2F)
S
o
-~ —O o—_|
RKA
Front bezel
\
O
RK

o e

(b) Rackmount Model (RK/RKA)

Figure 2.4.1 Indication Locations of Front Bezel (H1F/H2F/RK/RKA)
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Indicating section (Disk drive LEDs) ’ HSSDC#1
: 5 HSSDC#0
g -
>d \\O 8 >b [ ENC (RK) board Eﬁ
N oar
e | 79
TN AT O 5f
(8-d)~.
o— | \00/
AC/DC Power supply ‘ [°°— (&b
RK (Front view) RK (Rear view)

7-a

‘ Fun unit \«

Controller

Interface board
(Option part)

1 1a ‘ Interface board (DFUDS/DFU2S) ‘
RN e Rel (For SCSl interface) /:
Oc BT o 3w )

4-a) (4-b = 0029 |
-
000 ‘ Interface board (DF2G2) ‘

(For 2 G bps Fibre Channel interface)

/ \

/E'Z';w BB oo

6-C 6-1 6-n m m
Q?” Q*?’ ‘mt rface board ( 5/ 6)‘

\O\ (For 1 G bps Fibre Channel interface)

°‘/g/ﬂ9 Re0 B b / \

5|

Figure 2.4.2 Indication Locations of Functional Components (RK)
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Indicating section
(Disk drive LEDs)

RKA (Rear view)

RKA (Front view)
‘ AC/DC Power supply ‘ ‘ ENC (RKA) board ‘
HSSDC#1
i -] HSSDC#0
g 5
2 o
RSN
Q E
E HSSDC#1
HSSDC#0

Figure 2.4.3 Indication Locations of Functional Components (RKA)
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o

O+

=5

Front bezel ‘
©
o
ANRR

(&) Floor Model (MK) (b) Rackmount Model (RKL)

Figure 2.4.4 Indication Locations of Front Bezel (MK/RKL)
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‘ Indicating section (Disk drive LEDs) }\

000 000 00O 00O 00O OO0 DOO 000 00O 000 000 bJAJ

i
A

‘ AC/DC Power supply ‘
RKL (Rear view)

‘ UPS connector

| ENC (RKL) board |

( ]

/¢ L\

| |
- “paer | [ranont | [Conoler
nﬂ
AR N 7a
1

7-a

Ilﬂl
(1-a)

Sl

¥Léﬁ Elf%& [eT%]

‘ Controller (F1FL) /; ‘ ; ; ; ; \‘
(For Fibre Channel interface) C6-f) (6-m) (6-n) (6-0)

(o) (8 (o) B (i
\
[aa\
‘ Controller (F2FL/F3FL) ﬁ\[ \;Léﬁ@o "Iﬁl‘“’l—?’?%o\

(For SCSil interface)

Figure 2.4.5 Indication Locations of Functional Components (RKL)
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Table 2.4.1 Functions of Indications

No. Section Name Classification| Color Function
1-a (Panel/ POWER LED Green [Indicates that the power is spplied to the
Front bezel subsystem.
1-b READY LED Green [Indicates that the subsystem can be operated.
1-c WARNING LED Orange (Indicates that a failure which allows the
subsystem operation occurred.
1-d ALARM LED Red [Indicates that a failure occurred which makes the
subsystem unable to operate.
1l-e Main switch Switch — |Turns on/off the power.
| : Power on
(l) : Power off
1-f DIP switch 1 Switch —  |Sets the local/remote mode by the combination of

turning on and off of the four mode switches.

o mmEn

1 2 3 4

The details of each local/remote mode and
corresponding operation mode are shown in Table

2.4.2.
1-g TRACE LED Orange | Lights while a trace is being executed.
1-h FDD LED Orange | Lights while the Floppy disk drive is operating.
1-i Buzzer Buzzer — |Sounds alarm beep when a failure occurs, an
alarm sound is emitted.
14 TRACE SW/ Switch — |Pressing of this switch while the buzzer sounds
BUZZER OFF SW stops the beep.

Pressing of this switch in the statein which an
Floppy disk drive is inserted in the starts a trace.

2-a |Front bezel KEY Key — |Locks the front bezel.

(1-a) POWER LED Green [Indicates that the power is spplied to the
subsystem.

(1-b) READY LED Green [Indicates that the subsystem can be operated.

(1-c) WARNING LED Orange (Indicates that a failure which allows the
subsystem operation occurred.

(1-d) ALARM LED Red |Indicates that a failure occurred which makes the
subsystem unable to operate.

(3-d) POWER LED Green [Indicates that the power is applied to the RKA.

(3-e) WARNING LED Orange (Indicates that a failure which does not allow the

RKA subsystem operation occurs.
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No. Section Name Classification| Color Function

3-a |Disk drive Panel [ACTIVE LED Green No. | LED status Meaning

1 (Blinking Shows that the Disk drive is
being accessed.

2 |On Spin up state.
3 |Off During seek on.
3-b SPARE LED Orange (Indicates that the corresponding Disk drive is
assigned as a Spare disk.
3-c FAIL LED Red [Indicates that a failure which makes the Disk drive
unable to operate occurred.
3-d POWER LED Green [Indicates that the power is applied to the RKA.
3-e WARNING LED Orange (Indicates that a failure which allows the RKA
operation occurred.
3f ID Switch — |sets the device ID (1 to 9“?) of the RKA.
4-a |Battery unit FAIL LED Red |Lights when the Battery unit is in trouble.

» The battery is not installed.

 The battery switch is turned off

« Battery boltage is lower than 5.7 V or higher
than 7.0 V.

« Battery charging boltage is abnormal.

« Battery usable term may expired‘?.

4-b CHARGE LED Orange [Shows that the battery is being charged (the LED
is on) or the voltage level after a charge is being
monitored (the LED blinks for 30 minutes.).

4-c READY LED Green [Shows the state of the battery.
On : Normal
« Battery voltage is normal (6.0 V to
7.0V).

Blinking : Warning of charged capacity
« Battery voltage is low
(5.7vto6.0V).
Off : Abnormal
 The battery switch is turned off.
» The battery is not installed.
« Battery voltage is abnormal (lower
than 5.7 V or higher than 7.0).
« Battery usable term may expired‘?.

4-d BATTERY Switch| Switch —  |Turns on/off of the battery power.
When this switch is set to the off, the WARNING
LED comes on and the buzzer sounds.

| : Poweron

O : Power off

*1:"0" isused for the RK in default.
*2: The battery voltageis not recovered after it has been recharged for 24 hours.
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No Section Name Classification| Color Function
5-a |AC/DC power Breaker Switch — |Controls the power applied to the subsystem.
supply (CB1) | : Power on
O : Power off
5-b Receptor Connector — |Connector on the subsystem side to connect the
(J1) power cable.
5-c Connector for Connector — |Used to connect the UPS for the DF500.
connecting the
UPS interlocking
cable
(J4)
5-d Connector for Connector — |Used to connect the Remote adapter.
connecting the
Remote adapter
(J2)
5-e Connector for Connector — |Used to connects the HITRACK.
connecting the
HITRACK
(J3)
5-f PS RDY LED Green [Shows the operation state of the AC/DC power
supply.
On : Normal operation
Off : Abnormal operation or out of operation
5-g ALARM LED Red |Lights when the AC/DC power supply is in trouble.
6-a |Controller/ BACK UP LED Green [You can check whether the Cache memory is
Interface board being backed up through indication of this LED.
This LED is effective when the breaker is turned
on
On : Indicates that the cache is being backed
up. (The power is supplied from the battery
to the Cache memory.)
Off : The Cache memory is not backed up.
6-b FAIL LED Red [Indicates that a failure which makes in the
Controller unable to operate occurred in it.
6-c RESET LED Orange |Indicates that the Controller is being reset.
* During power-on reset
« During reset for doing a dump
« During reset for a reboot at the time of a
microprogram down load
6-d RS232C Connector — |Connects the RS232C cable.
6-e LINK LED Green [Indicates that the link status of the LAN is normal.
6-f LAN Connector — |Connects the LAN cable.
6-g ACTIVE LED Green [Indicates that data is being transferred via a LAN.
6-h SRST switch Switch — |Used to perform a memory dump.
6-i SRST LED Red |Comes on when the SRST switch is pressed.
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No. Section Name Classification| Color Function
6-j |Controller/ HRST LED Red |Comes on when the HRST switch is pressed.
6-k [Interface board |HRST switch Switch — |Used when a memory dump cannot be done by
the SRST switch.
6-l Tx Connector — |Connector on the signal output side to connect the
Fibre Channel interface cable.
6-m Rx Connector — |Connector on the signal input side to connect the
Fibre Channel interface cable.
6-n GP1 LED Green |Shows status of the standard Interface board
mounted on the Controller.
6-0 GPO LED Green |Shows status of the standard Interface board
mounted on the Controller.
6-p SCSIIN Connector — |Connects the SCSI interface cable for input
signals.
6-q SCSI OUT Connector — |Connects the SCSI interface cable for output
signals.
6-r FAIL LED Red |This LED lights in red when an incorrect I/F type is
connected.
Itis off in a normal state.
6-s TMP LED Green [This LED lights in green when the terminator
power is being supplied.
If it is off when the power is internally supplied, it
means that a failure has occurred.
When the power is supplied from outside, it
shows a normal state even if the LED is off.
6-t TM ON LED Green |[This LED lights in green when the automatic
terminating function operates.
6-u Jumper JP1A Jumper — |Local mode (with self-supplied power):
socket 20|10 |4
110[O|3

Powering on/off of the subsystem is locally
controlled (setting at the shipment from the
factory).

+5V terminator power is supplied by the DF500
and a host computer.

Remote mode (with externally supplied power):
2|o0(0|4

1{O0 (0O |3

Powering on/off of the subsystem is remotely

controlled by means of the turning on/off of the

terminator power.

+5V terminator power is supplied only from the

power supply of a host computer.
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No.

Section

Name

Classification

Color

Function

6-v

Controller/
Interface board

Jumper JP2A

Jumper
socket

Sets the mode of the terminator.
One of the following three modes can be set,
that is, Automatic Switching mode, Forcible On
mode, and Forcible Off mode.

Automatic Switching mode (TM AUTO) : (default

setting)
2 4

(ONNO)

0|0

1 3 5
The terminator can be switched automatically.
When a cable is connected to the half-pitch
connector OUT (SCSI OUT), the terminator is
turned off automatically.

O Olo

Forcible turning on mode (TM ON) :
2 4 6

(OXNORNe)
Oo|lO O

1 3 5
Turns on the terminator forcibly irrespective of
whether the cable is connected to the the half-
pitch connector OUT (SCSI OUT) or not.

Forcible turning off mode (TM OFF) :
2 4 6

0|0 O

O[O O

1 3 5
Turns on the terminator forcibly irrespective of
whether the cable is connected to the the half-
pitch connector OUT (SCSI OUT) or not.

7-a

Fan unit

FAIL

LED

Red

Shows the state of the Fan unit.
On : Abnormal
Off : Normal
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No. Section Name Classification| Color Function
8-a |[ENC (RK) board |FAIL LED Red |Indicates that a failure that makes in the ENC
(RK) board unable to operate occurred in it.

8-b CHECK LED Red |Shows voltage error factors by means of a number
of times of blinking.
Once : Logic +5 V voltage is abnormal.
Twice : Drive +12 V voltage is abnormal.
Three times : Logic +3.3 V voltage is abnormal.
Five times : Battery voltage is abnormal.
Six times  : Voltage on the Controller is
abnormal.
(Reset of the Controller is not
canceled.)
8-c LINK 1 LED Green [Indicates that the link status of the FC-AL (loop 1
side) is normal.
8-d LINK O LED Green [Indicates that the link status of the FC-AL (loop 0O
side) is normal.
8-e HSSDC 1 Connector — |For RKA connects the FC-AL (loop 1 side).
(Output)
8-f HSSDC 0 Connector For RKA connects the FC-AL (loop 0 side).
(Output)
8-g Jumper switch  |Switch — 8
(JP1A)

(e} e} Ko} Ne)
= W U

o
6| O
4| o
2| 0

Type RK
Pin No. Meaning

1-2 - Not used.

34 - Not used.

5-6 [Short circuit | Lowers all voltages output from
the power supplies by 5%.

7-8 [Short circuit | Raises all voltages output from
the power supplies by 5%.

8-h [ENC (RK) board |Output pin Pin —

(J30) Pin No. Meaning

BS+5V

BS+12 V
Terminator voltage
0

Logic +3.3V

0

Logic +5 V

0

0

0

Battery voltage

0

0

Drive +12 V

UPS +5 V (UPS voltage)
GND

O [N[oO|o |~ WIN |-

[Eny
o

A
=

Ay
N

[Eny
w

[y
SN

[Eny
(&)

Iy
(2]
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No. Section Name Classification| Color Function
9-a |ENC (RKA) board |FAIL LED Red [Indicates that a failure that makes in the ENC
(RKL) board unable to operate occurred in it.
9-b CHECK LED Red |Shows voltage error factors by means of a number
of times of blinking.
Once : Logic +5 V voltage is abnormal.
Twice : Drive +12 V voltage is abnormal.
Three times : Logic +3.3 V voltage is abnormal.
Five times : Battery voltage is abnormal.
Six times  : Voltage on the Controller is
abnormal.
(Reset of the Controller is not
canceled.)
9-c LINK 1 LED Green [Indicates that the link status of the FC-AL (loop 1
side) is normal.
9-d LINK O LED Green [Indicates that the link status of the FC-AL (loop 0O
side) is normal.
9-e HSSDC 1 Connector —  |For RKA connects the FC-AL (loop 1 side). (Input)
9-f HSSDC 0 Connector For RKA connects the FC-AL (loop 0 side). (Input)
9-g HSSDC 1 Connector —  |For RK/RKA connects the FC-AL (loop 1 side).
(Output)
9-h HSSDC 0 Connector For RK/RKA connects the FC-AL (loop O side).
(Output)
9-i Jumper switch  |Switch — 4/ o o |3
(JP1) 2l 0o o1
Type RKA
Pin No. Meaning
1-2|Short circuit | Lowers all voltages output from
the power supplies by 5%.
3-4 [Short circuit |Raises all voltages output from
the power supplies by 5%.
% Output(%r(l)) Pin o Pin No| Meaning
1 Drive +5 V
2 Drive +12 V
3 O
4 0
5 Logic +3.3V
6 0
7 Logic +2.5V
8 GND
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connecting the
Remote adapter

No. Section Name Classification| Color Function
10-a|ENC (RKL) board [LINK 1 LED Green [Indicates that the link status of the FC-AL (loop 1
side) is normal.
10-b FAIL LED Red [Indicates that a failure that makes in the ENC
(RKA) board unable to operate occurred in it.
10-c CHECK LED Red |Shows voltage error factors by means of a number
of times of blinking.
Once : Logic +5 V voltage is abnormal.
Twice : Drive +12 V voltage is abnormal.
Three times : Logic +3.3 V voltage is abnormal.
Five times : Battery voltage is abnormal.
Six times  : Voltage on the Controller is
abnormal.
(Reset of the Controller is not
canceled.)
10-d Output pin Pin — Pin No. Meaning
(J30) 1 | Logic +12 V
2 BS +12 V
3 Logic +5 V
4 BS +5V
5 Logic +3.3V
6 Battery voltage
7 UPS +5 V (UPS voltage)
8 Terminator voltage (only SCSI)
9 O
10 | GND
11 0
12 | GND
13 | Lowers all voltages in the power
supply by 5% when a short-circuit
occurs between the pins 13 and 14.
14 | GND
15 [ Lowers all voltages in the power
supply by 5% when a short-circuit
occurs between the pins 15 and 17.
16 | GND
11-a|UPS connector  [Connector for Connector — |This connector is used when connecting the UPS
connecting the for the DF500.
UPS interlocking
cable
11-b Connector for Connector — |This connector is used when connecting the

remote adapter.
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Table 2.4.2 Power Control Mode Settings and Corresponding Operation Modes

Mode switch (4 bits)

No. Operation mode name Operation mode
112|134

1 |OFF|OFF|OFF|OFF|LOCAL Local mode

2 | ON |OFF|OFF|OFF|SCSI Remote Remote mode using the SCSI terminator power.

3 |OFF| ON |OFF|OFF|Fibre Channel Remote Remote mode using the HOST AC (using remote adapter)

power.

4 [ON|ON| - - - No Setup (No Power On)

5 | ON | ON | ON [OFF[UPS Interlock mode 1 Interlock mode 1 with an UPS exclusive for the subsystem
To set the mode, connect AC#0 and AC#1 to the UPS and
an external and an external AC power supply or the PDB
(PDU) of the U6 (U4) rack frame respectively.

6 | ON |OFF|OFF| ON [UPS Interlock mode 2 Interlocking mode 2 with an UPS exclusive for the subsystem
To set the mode connect AC#0 and AC#1 to the one UPS.

7 |OFF|OFF| ON [ ON |UPS Interlock mode 3 Interlocking mode 3 with an UPS exclusive for the subsystem

To set the mode, connect each of AC#0 and AC#1 to the
different UPSs.

[ Do not make this setting when the UPS is not connected.
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2.5 Structure of Internal Power Supplying System
2.5.1 Internal power supplying system configuration

Figure 2.5.1, Figure 2.5.2, and Figure 2.5.3 shows the connection diagrams of the internal
power supplying system of the RK, RKA, and RKL respectively.

Input power to the RK, RKA and RKL is supplied from the AC/DC power supply.

The two AC/DC power supply are installed as the standard to duplicate the power
supplying system. By virtue of this, the subsystem can continue its operation even when
afailure occursin one of the AC/DC power supply or power cables.

Further, part replacement can be done while the subsystem is operating.
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Controller#0 Controller#l
"BS+5V T T =1 V2
: : +1.8V
T LG/DRV +5 V "] LG/IDRV +5 V +2.0V
+ DRV +12V DRV +12 V
. +2.5V
: LG +3.3V — LG +3.3V
: : > :
: Py Cache +3.3V . 'Y Cache +3.3V .
T Cache | :| | | || . .— — ] Cache
memory memory
°
[ 3
®
®
______________ ENC (RK) board#0 vevieeeo.....ENC(RK)board#1l
° . DC_DC +2.5V : DC_DC +2.5V
:T—[:jss 5V sV
. DC DC +3.3V . +3.3V
. — . LG +3.3V —
| . LG+33V : :
. LG/DRV +5V : LG/DRV +5V
® ' \
: Battery Charge - Battery Charge
DC DC O . . DC DC |—© A !
L e E o N O SO A
°
® Battery
® unit
°®
E Battery
I Battery
BS+5V 8 Fan unit
BS +12 V
I -
Cache +3.3V + Fan
To external AC 'gg\//\?e(r: *
AC 100200V | gnoy LG+33V P + 8
(Single phase) #0 LG/DRV +5 V + 8 Fan
DRV +12 V
: S
BS +5V + 8
BS +12 V +
+3.
To external AC AS\//\I?eCr: Cache +3.3V + 8 _ )
AC 100/200 V gupply LG +3.3V 8 D|§k drlye
(Single phase) #1 LG/DRV +5 V (DISk drive #0-#9)
DRV +12 V

Figure 2.5.1 Structure of Power Supplying System (RK)
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ENC (RKA) board#0 ENC (RKA) board#1
° @+2.5 v +25V
L +3.3V

To external AC

AC 100/200 V
(Single phase)

To external AC

AC 100/200 V
(Single phase)

L0COCOCDA QMM

1| G/DRV +5V
AC/DC +
power +
suppl
Eg Y |Lciorv +5 v +
DRV +12 V *
AC/DC +
power +
supply
#1 LG/DRV +5 V
DRV +12 V

LG/DRV +5V

Disk drive
(Disk drive #0-#9)

Figure 2.5.2 Structure of Power Supplying System (RKA)
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Controller#0 Controller#1
"""""""""""""""""""""""" SIS eV —
+1.8V . DC_DC +1.8V
+20v 1| |I[LGIDRVY5 VG [5C bC 120V
+2.5V MZV DC_DC +2.5V
: ' : 1 LG +3.3V - ' :
I T R :
; e >Cache +33V .| |: e >Cache +3.3V !
‘n—-—ujl -DC_DC : : w m :
=] Cache | _.: N O Cache | _.:
memory memory
®
®
°®
°®
°
®
ENC (RKL) board#0 ENC (RKL) board#1
. DC_DC : : DC_DC
L 4 : BS +5V +25V : ' BS +5V +2.5V
. DC_DC : : DC_DC )
L LG+33V B3IVl G433V 33V
° . : N
: LG/DRV +5 V : ; LG/DRV +5 V
* : o
Battery . . Battery
+6 V . . +6 V
: : —
®
®
®
. ‘
F
BS+5V + Fan unit#0
BS +12 V
Cache +3.3V 1 + 8 Fan
ache +a.
To external AC ?)g\i\llje(r: ° 8
AC 100200V | g ooy LG+33V ° + Fan
(Single phase) #0 LG/DRV +5V + 8
DRV +12 V E j
; 8 Fan unit#1
BS+5V + Fan
BS +12 V + E
AC/DC |cache +3.3V 8 Fan
To external AC power
AC 1007200V | supply |LE*33V + S Siek dri
(Single phase) #1 Isk drive
LG/DRV +5V 8 (Disk drive #0-#11)
DRV +12 V

Figure 2.5.3 Structure of Power Supplying System (RKL)
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2.6 Structure of Internal Data System

Figure 2.6.1, Figure 2.6.2, and Figure 2.6.3 shows the connection block diagram of the
internal data system of the RK, RKA, and RKL respectively.

(1) Host interface

The RK and RKA subsystem adopts the PCI bus for its host interface and its Controller
uses the Fibre Channel interface as the standard.

In the Fibre Channel configuration, the one Controller can have two ports. With the dual
Controller configuration, the subsystem can have up to four Fibre Channel ports.

Besides, the subsystem can optionally have one port for the SCSI interface per Controller.
It can be connected with up to the two ports when it isin the dual configuration.

A Controller isimplemented in the RKL depending on the desired interface type.

A single Controller can be connected to one port.

(2) Cache memory backup

The Cache memory is backed up by the battery. Therefore, datain the Cache memory is
maintained even when a sudden power failure or a power supply unit failure occurs.

(3) Spare disks

When an optional Spare disk(s) is set in the Disk drive group, the subsystem can continue
the normal operation even when a Disk drive fails by restoring data on the Spare disk(s).
Up to five Spare disks can be installed. In the case where the two or more Spare disks
are set, the normal operation can be continued even when a Disk drive failsin addition to
another Disk drive, thus high datareliability is assured.

Host computer

Interface#0B| |Interface#0A Interface#1A| |Interface#1B
PCI bus
4 X 3 ¢¢ $
Cache || LS LS| | | Cache RK
memory memory
\ /
Controller#0 Controller#1
ENC —@— ENC
(RK) (RK)
board#0 —& board#1

| Disk drive group
(Disk drive #0-#9)

RKA

To RKA

Figure 2.6.1 Internal Data Connection of the RK
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From RK or RKA

(RKA) (RKA) RKA

board#0 —@(— board#1

Disk drive group
: (Disk drive #0-#9)

ENC _@ﬁm ENC

RKA
To RKA
Figure 2.6.2 Internal Data Connection of the RKA
Host computer
Interface#0A Interface#1A
PCI bus RKL
3 (3
Cach L L Cach
ache ache
memory || LSI LSI | memory
AN 7
Controller#0 Controller#1
ENC —a) ENC
(RKL) (RKL)
board#0 —# board#1
: \ Disk drive group
: AU (Disk drive #0-#11)
La
Figure 2.6.3 Internal Data Connection of the RKL
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2.7 Structure of Software

2.7.1 Software structure list

The software structure is shown in Figure 2.7.1.
For the shaded portionsin the figure, detailed explanations are given on the succeeding

Interface board (Fibre Channel)

Interface board (SCSI)

Fibre Channel chip set

SCSiI chip set

Controller

RAM

Microprogram

@

Configuration
information
(4-2)

SNMP
informations %
(4-3)

Flash memory

Fixed part program
(2-1)

System parameters
(4-1)

Flashprogram
(2-2)

Disk drive

Disk
Firmware
(3)

*1: The SNMP information can be used when the SNMP function is validated by the DF-F500-WS.

Figure 2.7.1 Software Structure
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(1) Microprograms
* These are programs that control.
* Their version numbers are controlled in the format of xxxx/x,
* There are two types of microprograms shown below corresponding to as many usages.

No. Type of usage Version Supplying media
1 [Fibre Channel 055x/x (x:Optional) Five FDs
2 |SCsSI 050x/x (x:Optional) Five FDs

« “/x” in the version number may not be added or may be controlled by the other method.

(2) Flashprograms
* These are programs to start up the subsystem after powering on.
(2-1) Fixed part program

No. Name Type
1 |Fixed part program [ASFx/x  (x:Optional)
(2-2) Flashprogram
No. [Name Type
1 |Flashprogram (Fibre Channel) “V 055x%/x  (x:Optional)
2 |Flashprogram (ScsI) “? 050x/x  (x:Optional)
*1: This program and the microprogram are controlled unitarily.

(3) Disk firmware
* You can also refer to even aversion of firmware which the disk has independently.
(You can do it by means of an online trace.)

(4) Parameter Information
The parameters are classified into the following three types for operating the subsystem.
(4-1) System parameters

* Parameters necessary for the subsystem start-up process from the turning on of the main
switch to the coming on of the READY LED (green) are called system parameters.

For the details of it, refer to the “for Installation Chapter 6 Parameter Setting” or “for
Installation Chapter 9 Parameter Setting”.

* The system parameters are stores in the flash memory. They can be backed up onto the

backup FD. When the system parameter is changed, back it up onto the FD.
(4-2) Configuration information

* Thisisapiece of information on the configuration, such as the RAID configuration and
LU capacity, for the subsystem to record user data.

* The configuration information exists on the Disk drives when the subsystem main
switch isturned off, and is spread onto the RAM at the time when the main switch is
turned on.

When it is changed, that on the Disk drives are also changed.
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(4-3) SNMP information

The SNMP information is a parameter for making the SNM P agent support function work

effectively.

* When the SNMP information makes the SNMP agent support function effective, it edits
the template on the SNMP EVA FD and registers the template with the subsystem.
To update the information, edit the SNMP information on the SNMP EVA FD and
register it with the subsystem.

For the details of it, refer to the “SNMP Agent Support Function User’s Guide”.
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2.7.2 Storages for parameter

The storages in which the parameters on the controller are stored are shown in Table
2.7.2.

Table 2.7.2 Storages for Parameter

No. Parameter Storage Description
1 [ Fixed part program Flash memory |» The parameters are stored in the flash memory.

e Flashprogram No provision of storage against a power shut off is

e System parameters required for the parameters because the flash memory
can retain information even if a power is shut off.

* The parameters can be backed up to the following to
provide against a trouble.

Fixed part program ........ Cannot be backed up.

Flash program................ Automatically backed up to
the system area.

System parameters........ Manually backed up to the
backup FD.

2 |» Microprogram System area e Generally, information in a RAM is erased when the

« Configuration information main switch is turned off. Therefore, the subsystem

« SNMP information also stores the parameters used on the RAM on the
Disk drive.

(An area is reserved in the Disk drive to store them.
The area is called system area.)

* The system area is provided on the Disk drives #0 to #4
in the RK and RKL. Therefore, the system area has
redundancy as far as the Disk drives #0 to #4 in the RK
and RKL.
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Chapter 3. Theory of Operation

This chapter explains the flow and format of data. It also explains the concrete data

processing.

3.1 Powering On/Off SEQUENCE........cooiiierienierieeie e 03-0010
3.2 Data FOIMEL.......cocuieieieiieeeeeee et 03-0060
3.3 Read/WIite OPEralion ........cccccereerieriieeeniesie e st ee et sree e 03-0070
3.4 Cache Memory CONtrol .........cccoooeiierienieseeseeee e 03-0100
3.5 Destaging OPeratioN..........cocueieeiuereerieeie e e eee e see s e seesee e e 03-0130
3.6 Operation Against Disk Failure OCCUIS.........ccceeeveeieevieeiie e, 03-0140
3.7 Setting RAID GIOUP.....ccieerieriiaiiesieeiesieesieeie et see e e e e ssee e 03-0180
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3.1 Power On/Off Sequence
3.1.1 IMPL sequence

The procedure for processing the IMPL executed when the subsystem is started is

explained below. The IMPL sequenceis broadly divided into four processes and they are
executed sequentialy.

(1) Boot loader
After the boot loader is booted from the flash memory, it executes the minimum CUDG
and hardware initialization. Then, it loads the local memory loader from the flash
memory to the local memory and transfers the control to the local memory loader.

(2) Local memory loader
The local memory loader performs the CUDG and hardware initialization which are
necessary for loading the OS load module. It spinsup all theinstalled Disk drives and
loads the OS load module onto the local memory after it ascertains completion of the
spin-up of thefirst group. After that, it transfers the control to the OS.

(3) OS
The OSinitializes the table on the loca memory for the communication between the tasks
using the root task of the OS and generates the DF initialization task.

(4) DF initialization task
After completing initialization of the table and hardware of the DF, the DF initialization
task generates the DF task. It executesthe CUDG and loading of the take-over
information using the DF task and performs the loop diagnosis on the Disk drive side and
ascertains the compl etion of the spin-up of the Disk drives in the second and following
groups.
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Turning on the main switch

|
Boot loader
* Booting from flash memory
* CUDG
* Hardware initialization
* Loading of the local memory loader to the local memory

Local memory loader

* CUDG

» Hardware initialization

* Spinning up all the installed Disk drives and ascertaining
completion of the spin-up of the first group (Disk drives
#0 to #4 in the RK and RKA. Disk drives #0 to #5 in the
RKL).

* Microprogram loading

0s
* Table initialization
* DF initialization task generation

|
DF initialization task
* Initialization of table and D-CTL
* DF task generation
* CUDG
» Take-over information loading
« Loop diagnosis on the Disk drive side
« Ascertaining completion of spin-ups of Disk drives in
the 2nd and following groups

« PIN data loading

Scan

Figure 3.1.1 IMPL Sequence
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3.1.2 Disk drive powering on sequence

If al the Disk drive motors are rotated at the same time an overcorrect may be caused.
To avoid it, the drives are started in the following sequence.

( Start )

Number of connectable
Disk drives is 100 at the
maximum.

Starting the Disk drives #0 to #4 of the RK/RKA

.....................................................................

b= BEEEEIEID
i BEEEEEEEEy
Hesceei
ilow EEEESCSCC0

.....................................................................

Ascertaining completion of the
spin-ups of the Disk drives #0 to
#4 in the RK and RKAs.

About 30 seconds

|‘

Figure 3.1.2(1/2) Disk Drive Starting Sequence (RK/RKA)
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Number of connectable
Disk drives is 100 at the
maximun.

Starting Disk drives #5 to #9 of the RK/RKA.

.....................................................................

.....................................................................

.....................................................................

Eighth

additional @@@@@@@@@@

RKA

.....................................................................

Ninth

additional @@@@@@@@@@

RKA

.....................................................................

Ascertaining completion of the
spin-ups of the remaining Disk
drives.

Completed of spin-ups
process

About 30 seconds

Figure 3.1.2(2/2) Disk Drive Starting Sequence (RK/RKA)
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( Start )

Starting the Disk drives #0 to #5 of the RKL A

About 30 seconds

Ascertaining completion of the
spin-ups of the Disk drives #0 to
#5 in the RKL.

Starting the Disk drives #6 to #11 of the RKL

.............................................................................

About 30 seconds

Ascertaining completion of the
spin-ups of the remaining Disk
drives.

Completed of spin-ups
process

Figure 3.1.2.1 Disk Drive Starting Sequence (RKL)
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3.1.3 Sequential shutdown

When the subsystem isinstructed to shut it down because of the host computer powering
off (remote control) or the main switch turning off (local control), it watches completion
of processes being executed and not executed yet for al the logical devices.

After ascertaining completion of all of them, it executes the destaging.

When doing the above, if atrack failed to be destaged (pinned data) occurs, it stores the
Pin information in the system area on the system disk.

Then, after the take-over information is stored in the system area of the system disk and
the power supplying from the battery unit is shut off, the subsystem is notified of the
permission for powering off.

The breaker of the subsystem becomes able to be turned off after receiving the
permission.

Detection of powering off instruction.

Start of destaging
* Dirty data
¢ Pinned data
* Take-over information

Spin-down of the Disk drive

Shut off of the power supply from the
Battery unit.

Turning off of the breaker is enabled.

Figure 3.1.3 Flow Chart of Sequential Shutdown
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3.2 Data Format

Figure 3.2.1 shows the data format.
To the sub-block, the check code the address assurance code (LA) and data assurance

code (LRC) is added.

The physical format on the physical disk isthat recorded in the data field in units of 520

bytes.

Cache memory data

Check Empty

: bytes bytes

Data Check Empty Data
code code
512 bytes 8 1 120

SUB BLOCK (640 bytes)

Disk drive d'ata

SUB BLOCK (640 bytes)

Data LA LRC

ECC

4 bytes

Data LA |LRC| ECC

Figure 3.2.1 Data Format
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3.3 Read/Write Operation
3.3.1 Command execution
In the subsystem, al R/W commands are executed via the Cache memory.

* When read datais in the Cache memory, the datain the Cache memory is transferred to
the host computer (Read hit operation).

* Only when read data is not in the cache memory, the datais transferred to the host
computer directly from the Disk drive (Read miss operation). The dataisleft in the
Cache memory then, the read hit operation can be performed at the time of the next
reading.

« To improve the responding performance of write operation, the write-after operation, in
which a operation completion is reported to the host computer when a data writing into
the Cache memory is completed, is performed. After that, the Controller generates the
parity and writes the data on the Disk drive asynchronously.

» Datain the Cache memory is backed up by batteries. Thus, adataloss caused by a
power failure, etc. can be prevented.

Data flows are shown in Figure 3.3.1.

Operation Flow of data
Read hit Host READ Cache Q
compputer memory
</‘ . .
— ] Disk drive
<—| Completion report |4— S,
Read error

compputer READ O

memory |4

|
<<Il ' ~ Disk drive
<—| Completion report |<— _
\Write
Host WRITE Cache Q
compputer memory

\/

«—] Completion report le— Old data/

- Old parity

Disk drive

L—|
New data/

New parity

N~

<+— : Flow of data

<=/ Flow of Command
Figure 3.3.1 Flow of Data
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3.3.2 Dual system configuration

(1) Feature of dua system

(a) The flexible system can be configured by virtue of the two Controllersinstalled.
This allows the system configuration, which fits the host computer operation, to be
provided. For details, refer to Item (2), “Dual system configuration”.

(b) Datais duplicated and written on the Cache memories on the two Controllers
respectively.
The duplication makes it possible to continue the operation and assure user data even
when a Controller failure occurs.

(2) Dual system configuration
() Hot Standby mode
Thisis asystem configuration in which the Controller is divided into the two, amain
Controller and a standby Controller.

|Host computer#0|
F' Y \

Controller#0| |Controller#1
- feend — In the normal state
----» In the abnormal state
(A switching operation on the host
computer side is necessary.)

Figure 3.3.2 System Configuration

(b) ID take-over mode™
When the Controller of the main system is blocked owing to afailure, the Controller of
the stand-by system takes over the Controller ID of the main system (Fibre Channel:
Port ID; SCSI: SCSI ID) and switches the path automatically.
When the Controller is switched, the standby Controller takes over the PORT 1D, so
that the host computer need not be conscious of the switching of the Controller.

| Host computer#0|
Y
/

™
Controller#0| |Controller#1

N el — In the normal state
LUO .
: --» In the abnormal state
> ceens (A switching operation on the host
LUL computer side is necessary.)

Figure 3.3.3 System Configuration

*1: IntheID Take-Over mode of the Fibre Channel connection, connect the host computer and the DF500 via the hub or a switch.
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(c) Dua Active mode
Thisisamode in which the two controllers operate in paralel. Inthis system
configuration, LUs to which a controller accesses exclusively are allocated to each
controller.
If an LU is accessed by a control which does not control it, the controlled LU isre-
allocated, and then the accessto it isstarted. This switching usually takes time, the
access to an LU from the controller not controlling the LU causes alowering of the
performance.

|Host computer#0|
/'Y v\

Controller#0| |Controller#1

LYY fl

—- - — In the normal state

----» In the abnormal state

heee- (A switching operation on the host
computer side is necessary.)

*1: The Controller#0 and Controller#1 control the LUO and LU1 respectively.

Figure 3.3.4 System Configuration

(d) Data Sharing mode
Thisisamode in which the two Controllers operate in parallel like the Dual Active
mode.
In this system configuration, however, the controlled LU is not re-allocated when the
LU is accessed by a Controller which does not control it. Therefore, the remarkable
lowering of the performance such as that occurs in the case of Dual Active modeis not
caused.
In the case of the Data Sharing mode, like the Dual Active mode, each Controller is
allocated the LUs to be controlled by exclusively by a Controller are allocated to each
Controller.
Aince accesses to the LU by a Controller which does not control it isinternally
entrusted to the Controller which controlsit, the performance is lowerd.

|Host computer#0| |Host computer#1|
A A i X

— In the normal state

----» In the abnormal state
(A switching operation on the host
computer side is necessary.)

Figure 3.3.5 System Configuration
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3.4 Cache Memory Control
3.4.1 Cache memory configuration

(1) Cache memory structure
The Cache memory consists of a directory section for controlling data and a data section
for storing user data.

(2) Data
Data stored in the Cache memory is controlled in the state in which it is devided into
segments with fixed length 16 k bytes. The minimum unit of datais a sub-block (Logical
block) and one segment is equal to 32 sub-blocks. Datain the cache consists of staging
data which came from the disk and dirty data which is not reflected on the disk. There
are two types of dirty data: one is datawithout parity generated and the other is datawith
parity generated. Data has side attributes of the Read and Write sides so that the write
penalty, which occurs at the time of the parity update and which is peculiar to the RAID,
can bereduced. To prevent dataloss occurs when the power is turned off, it is made to
be non-volatile by means of the battery.

| Data | | Data | Data
7 \

R4 \ / V. N
, . f AN N

Cache memory /° . , .
Vi N 7 N

Segment | - | Segment Segment '

1 segment = 32 sub-blocks
Sub-block 1 sub-block = 1 logical block

Figure 3.4.1 Data Structure in Cache Memory
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(3) Directory
The directory consists of ahash table for deciding hit or miss and SGCBs for controlling
the segments. The SGCB has a one-to-one correspondence with the segment and has a
pointer to the segment concerned and information regarding the status of the segment

concerned.
< Data < Directory >
| *LUN
Hash |°LBA
S
egment SGCB Hash table function [&E——
SGCB NULL J
/ SGCB address
One-to-one SGCB address
correspondence .
. Synonyms '
are allowed .
NULL
16 k bytes NULL
SGCB address

Figure 3.4.2 Control Structure in Cache Memory

(4) Hit/miss judgment
A hash tableis used to increase the speed of dataretrieval in the Cache memory.
SGCB is entered in the hash table and hit or missis judged by the use of the LUN and
LBA (logical block address) as entry positions.

(5) Queue control
Datain the Cache memory is controlled by queues classified according to attributes.
An SGCB is queued for each queue. The queues are controlled so as to perform
processings such as segment assignment and destaging of dirty data according to the
attributes.

(6) Dual system configuration
When the subsystem operatesin the dual system configuration, write datain the directory
is double-written on the Cache memory on the both Controller, so that no user data will
be lost even if one Controller is blocked.
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3.4.2 Optional function

(1) LU cache residence function
The subsystem provides the LU cache residence function as an optional function.
To use the LU cache residence function, the DF-F500-WLU isrequired separately.
The LU cache residence function makes data of specific LUs resident in a cache and
makes all accesses to the LUs from the host cache hit without making any disk accesses
occur.
When the function is applied to an LU frequently accessed, it is expected that the
throughput is increased because all data R/W can be performed as cache hits.
(For details, refer to the manua supplied with the DF-F500-WLU.)

(2) LUN security function
The subsystem provides the LUN security function as an optional function. To usethe
LUN security function, the DF-F500-WSEC is required separately.
The LUN security function prevents data from being destroyed by illegal accesses by
specifying hosts to be permitted to access an LUN optionally specified.
(For details, refer to the manual supplied with the DF-F500-WSEC.)

(3) Dual active ID take-over function
The subsystem provides the dual active ID take-over function as an optional function.
To use the dual active ID take-over function, the DF-F500-WD is required separately.
The dual active ID take-over function takes over the SCSI ID and Port ID in the Dual
Active mode of the dual controller configuration.
Even when one of the two Controllers becomes inoperable owing to afailure, the path is
automatically switched to the other Controller and the operation can be continued.
(For details, refer to the manua supplied with the DF-F500-WD.)

(4) SNMP agent support function
This subsystem provides the SNMP agent support function as an optional function.
To use the SNMP agent support function, the DF-F500-WS is required separately.
The SNMP agent support function reports occurrences of failure to the workstation for
monitoring the network viathe SNMP (Simple Network Management Protocol) of the
open platform.
It reports conditions of command operation (such as a number of command receptions
and number of cache hits) of the disk array subsystem.
It enables you to refer to the conditions of command operation depending on a type of
access from a host and you can utilize it asinformation for tuning subsystem
performance.
(For the details, refer to the manual supplied with the DF-F500-WS.)
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(5) Password security protection function
The subsystem provides the password security protection function as an optional function.
To use the password security protection function, the DF-F500-WSPS is required
separately.
The password security protection function prevents any DF500 from being concurrently
accessed by users by limiting users of Disk Array management program to be permitted to
access the DF500.
(For details, refer to the manual supplied with the DF-F500-WSPS.)

(6) MRCF-Lite function
This subsystem provides the MRCF-Lite function as an optional function.
To use the MRCF-Lite function, the DF-F500-WCFL is required separately.
The MRCF-Lite function controls LU copying done within one and the same subsystem.
It can create a copy (secondary volume) of an LU within one and the same subsystem
keeping the redundancy that the source LU (primary volume) has.
(For the details refer to the manual supplied with the DF-F500-WCFL.)
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3.5 Destaging Operation

Write data from the host computer is stored temporarily in the Cache memory, and then
written on the Disk drive asynchronously.

This process to write data on the Disk drive asynchronously is called destaging.

There are two types of destaging method, that is, destaging of random data and destaging
of sequential data.

(1) Destaging of random data
Datais processed in units of LBA. The old data and old parity of datato be destaged are
staged from the disk. New parity is generated from the new data, old data, and old parity
and the new data and new parity are destaged in units of LBAS.

/\
Cache memory —
Old data/old parity Disk drive
- |
\I

I ll>>

New data/new parity

N~
Figure 3.5.1 Destaging of Random Data

(2) Destaging of sequential data
Datais processed in units of stripe. New parity is generated from the write data and the
new data and new parity are destaged in units of stripes.

—
Cache memory 3

Disk drive

I ll>>

New data/new parity

N~
Figure 3.5.2 Destaging of Sequential Data
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3.6 Operation Against Disk Failure Occurs

(2) 1/O operation against Disk drive failure
In the subsystem with the RAID1, RAID5, or RAIDO+1 configuration, even when a
failure occursin one Disk drive and data cannot be read from it, the target data can be
recovered by means of using data on the other normal Disk drives.
In the case of RAID1 and RAIDO+1, data on the mirror Disk drive is used, and in the case
of RAIDS5, data on the other Disk drive on the same stripeisused. By means of these
measures, even when a Disk drive failure occurs, reading /writing can be done as before.
Figure 3.6.2 shows the outline of the data reading operation performed when a Disk drive
failure occurs.

Data B reading request
(a) Data B read request

£}

B
- 1» - - -
O K B
_ B U Uy
— J J J J
Disk Disk Disk Disk Disk
drive 1 drive 2 drive 3 drive 4 drive 5

RAID 5 (in the case 4D+1P)

(O TEER] o -
g
N\iza=E=E

A A 2] B
=
Disk Disk Disk Disk Disk Disk
drive 1 drive 2 drive 1 drive 2 drive 3 drive 4
RAID 1 RAID 0+1 (in the case 2D+2P)
A B, C-- ; data
P ; parity data
A, B, C ; mirror data

Figure 3.6.1 Data Reading Operation When Disk Drive is Normal
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(b) When a Disk drive failure occurs

Disk Disk Disk Disk Disk
drive 1 drive 2 drive 3 drive 4 drive 5

RAID 5 (in the case of 4D+1P)

>l
ﬁ
BN

1
)

7 ~—J «J 7
Disk Disk Disk Disk Disk
drive 2 drive 1 drive 2 drive 3 drive 4
RAID 1 RAID 0+1 (in the case of 2D+2P)
A B, C- ; data
P ; parity data
A, B, C"- ; mirror data

Figure 3.6.2 Data Reading Operation When a Disk Drive Failure Occurs
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(2) Data assurance when adisk failure occurs

The subsystem can have a Spare disk (s) optionally. Dataon aDisk drive whichis

blocked owing to its failure or a Disk drive in which a number of error occurrence has

exceeded the specified value is automatically reconstructed on the Spare disk.

This operation is performed in the background without making the host computer

conscious of it, so that I/O request can be accepted continuously. When the failed Disk

drive isreplaced, the data saved on the Spare disk is copied to the new Disk drive.

(a) Dynamic sparing

Errors which occur during ordinary reading/writing operation are controlled for each
Disk drive. When anumber of error occurrences of a Disk drive exceeds the specified
value, data on the Disk driveis automatically copied onto the Spare disk becauseit is
determined that there exists arisk that afailure (an uncorrectable error) will occur in
the Disk drive. Thisfunction is called a dynamic sparing function.

Disk drive in which a number of error
I/O is acceptable. occurrences has exceeded the specified value. A, B, Cee : data

; parity data

Controller

Figure 3.6.3 Dynamic Sparing
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(b) Correction copy
In the subsystem with the RAID 5 configuration, when afailure occursin aDisk drive
and data reading/writing from/on it cannot be done, the data on the failed Disk driveis
restored using those on the other data disk drives and the parity disk drive, and then
copied onto the Spare disk. In the subsystem with the RAID 1 or RAID 0+1
configuration, when the same situation as above occurs, data on the mirror disk driveis
copied onto the Spare disk. Inthe RAID 0 configuration, the correction copy cannot

be done.
I/O is acceptable A B. C - - data
J_l_, P ; parity data
Controller A, B, C"- ; mirror data

Disk Disk : Disk Disk Spare
drive : drive @  drive drive disk

RAID 5 (in the case of 4D+1P)

1/0 is acceptable I/O is acceptable

JL JL
Controller Controller
(=R (=>

Disk Disk Spare Disk Disk Disk Disk Spare
drive ___drive__: disk drive drive i _drive drive disk
RAID 1 RAID 0+1 (in the case of 2D+2P)

Figure 3.6.4 Correction Copy
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3.7 Setting RAID Group
Y ou can set the RAID group and RAID level shown below by using the setting function.

(1) RAID leve
The range of the RAID levels supported by the DF500 is shown in the table below.

Table 3.7.1 Range of Supported RAID Levels

No. RAID level Supported range Remarks
0552/ 05x3/*
1 |RAIDO 5D 2D to 16D ¢ ¢2)
2 |RAID1 1D+1P
3 |RAIDS 2D+1P to 4D+1P 2D+1P to 15D+1P ¢2)
4 |RAID 0+1 2D+2P 2D+2P to 8D+8P ¢ ¢2)

*1: The supported striping size for RAID 0 and RAID 0+1 is 64 k bytes only.
*2: Inthecase of RKL, 2D to 12D (RAID 0) , 2D+1Pto 11D+1P (RAID 5) , 2D+2D to 6D+6P (RAID 0+1)

supported.

(2) Disk drives of a RAID group are allocated as follows because of the full mapping.
They are allocated in numerical order (in ascending order) starting from the top Disk
drive (the Disk drive #0 in the frame #0) and in order of the frame No., up to the number
calculated as multiplying the RAID width (number of Disk drivesin the parity group) by
the depth (number of parity groups).

Frame #2
(RKA) #0 H#3 | #4 | #5 | #6 | #7 | #8 | #9
ROWH2
o ——
o ——
Frame #1
(RKA) #0 H#3 | #4 | #5 | #6 | #7 | #8 | #9
ROWHL
o ——
~—~——
Frame #0
(RK) #HO | #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9
ROW#0

Frame #0
(RKL) H#O | #1 |#2 |#3 | #4 | #5 | #6 | #7 | #8 | #9 [#10|#11
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(3) User dataarea
All the Disk drives alocated to a RAID group are managed as those having the same
capacity because of the full mapping.
The size of the user data in one Disk drive isthe specified Disk drive capacity from which
the system area capacity is subtracted and rounded with 0x80.

Expression:
User datasize = ((LAST LBA + 1) - Data portion beginning LBA) & OxFFFFFF80

When the capacity of the Disk drivesinstalled within the range where the RAID group is
allocated is smaller than the specified Disk drive capacity, the RAID group cannot be
defined.

9 G bytes 18 G bytes 9 G bytes 18 G bytes

Syatem area

User data area

Capacity of the
Disk drive (LAST LBA)
allocated to the RAID

group

Unused area

Figure 3.7.1 User Data Area
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(4) Image of RAID group definition for each RAID level (RK/RKA)
(a) RAID O
* Inthe case of 2D

@@@@@@@@é@

RGO : Number of the Disk drive in the parity group = 2
Number of parity groups= 3

RGL1 : Number of the Disk drive in the parity group = 2
Number of parity groups= 6

* Inthe case of 7D

.....................................................................................................

RGO : Number of the Disk drive in the parity group =7
Number of parity groups=1

RGL1 : Number of the Disk drive in the parity group =7
Number of parity groups=3
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* |n the case of 2D tol6D

___________ RG3............ e RGA

o o O OO Y O Y o : parity group
SPIHL | ]

e e — e e e Sparedlsk

PEEEE S EEELE L AL LI LU SRR SRR | S

RGO : 3D Number of the Disk drive in the parity group = 3
Number of parity groups =2

RG1: 8D Number of the Disk drivein the parity group = 8
Number of parity groups =2

RG2 : 16D Number of the Disk drive in the parity group = 16
Number of parity groups=1

RG3: 4D Number of the Disk drivein the parity group = 4
Number of parity groups=1

RG4: 6D Number of the Disk drive in the parity group = 6
Number of parity groups=1
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(b) RAID 1
________________ RG2. ..o, AT

Co o Aol oo Ol & @3 : parity group
SP| |sP| |sP D P D P | sp

N N N it — — N — a Spare disk
e RGL, . o

P D PliD PlIiD PliilD @
........................ RGO........ .
. D P . D P B/ L: N I D . D

RGO : Number of the Disk drive in the parity group = 2
Number of parity groups=3

RGL1 : Number of the Disk drive in the parity group = 2
Number of parity groups= 6

RG2 : Number of the Disk drive in the parity group = 2
Number of parity groups =2
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(©) RAID 5

* Inthe case of 2D + 1P

RGO : Number of the Disk drivein the parlty group =3
Number of parity groups =2
RGL1 : Number of the Disk drive in the parity group = 3
Number of parity groups=4

* Inthe case of 4D + 1P

......................................................................................................

RGO Number of the Disk drive in the parity group =5
Number of parity groups =2
RGL1 : Number of the Disk drivein the parity group =5
Number of parity groups=3

......
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e Inthecase of 2D + 1Pto 15D + 1P

...................................................................................................

...............................................................................

RGO : 2D + 1P Number of the Disk drive in the parity group = 3
Number of parity groups =2

RG1:13D + 1P Number of the Disk drive in the parity group = 14
Number of parity groups =1

RG2: 5D + 1P Number of the Disk drive in the parity group = 6
Number of parity groups=1

RG3: 6D + 1P Number of the Disk drive in the parity group =7
Number of parity groups =2

RG4: 3D + 1P Number of the Disk drive in the parity group =4
Number of parity groups =2
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(d) RAID 0+1 (RAID A)
* Inthe case of 2D + 2P

RG1

FJEHPPEEREE | g

RGO

ol [o] Lol [l [o] [e] (o] [o]|[a] []

RGO : Number of the Disk drive in the parity group = 4
Number of parity groups =2

RGL1 : Number of the Disk drive in the parity group = 4
Number of parity groups= 3

e Inthecase of 4D + 4P

- O 4O R%CCC e — mm?paritygrour)
L \I_D/\E)/ B/ _____ \_P/ 3/ L SP) 5P Sparedlsk
sl 5lsiolcioloiclo B
Dol lel [o] [e] o] [#] 0] Tel|lse] sl

RGO : Number of the Disk drive in the parity group = 8
Number of parity groups=1

RGL1 : Number of the Disk drivein the parity group = 8
Number of parity groups =2
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* Inthecase of 2D + 2Pto 8D + 8P

[T T T e T < S i S e e S R — . parity group
P D P D P D Pli|sP| |sP| |sP| 5
e e i — sp| Spare disk
P D P D P D PliiD P @
___________________________________ RG2 ... .

o] [e]i[o] [¢] (o] [el|lsel|[o] [¢] [o]

o [l [o] (o] [o] [e] [o] (] [o] [}
R o m—— N =

o [el [o] [»] (o] []ilo] [e] [o] [+

RGO : 3D + 3P Number of the Disk drivein the parity group = 6
Number of parity groups=1

RGL1 : 8D + 8P Number of the Disk drive in the parity group = 16
Number of parity groups=1

RG2 : 2D + 2P Number of the Disk drive in the parity group = 4
Number of parity groups=1

RG3 : 5D + 5P Number of the Disk drive in the parity group = 10
Number of parity groups =2
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(e) Inthe case where RAID levels coexist

RGO(RAID 1) : Number of the Disk drive in the parity group = 2
Number of parity groups =4
RG1(RAID 5) : 4D + 1P
Number of the Disk drive in the parity group = 5
Number of parity groups= 3
RG2(RAID 0) : 5D
Number of the Disk drive in the parity group = 5
Number of parity groups=1
RG3(RAIDO0+1):3D+3P
Number of the Disk drive in the parity group = 2
Number of parity groups= 3
RG4(RAID 5) : 11D + 1P
Number of the Disk drive in the parity group = 12
Number of parity groups=1

......
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(5) Image of RAID group definition for each RAID level (RKL)
(a) RAID O
*InthecaseofSO
---------------------------------------- RGO . parity group

0000000000

RGO : Number of the Disk drive in the parity group =5
Number of parity groups =2

¢ |n the case where 5D and 6D coexist

................................................................................................

_______________________________________________________________________________________________

RGO : Number of the Disk drive in the parity group =5
Number of parity groups=1

RG1 : Number of the Disk drive in the parity group = 6
Number of parity groups=1

(b) RAID 1

o000 o000 =

.........................................................................................

RGO : Number of the Disk drive in the parity group = 2
Number of parity groups=5

(c) RAID 5
e Inthecaseof 4D + 1P

........................................................................................

0ooo0oo00d0EE

RGO : Number of the Disk drive in the parity group =5
Number of parity groups =2

* Inthe case where 2D + 1P and 4D + 1P coexist

-----------------------------------------------------------------------------------------------

..............................................................................................

RGO : Number of the Disk drive in the parity group = 3
Number of parity groups =2

RGL1 : Number of the Disk drive in the parity group =5
Number of parity groups=1

......

......

......

......

......

......

......

......
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(d) RAID 0+1 (RAID A)
* Inthe case of 2D + 2P

.........................................................................................................

RGO : Number of the Disk drive in the parity group = 4

¢ |In the case of 5D + 5P

Number of parity groups= 3

________________________________________________________________________________________

RGO : Number of the Disk drivein the parity group = 10

(e) In the case where RAID 0 coexist

Number of parity groups=1

......

......

......

* Inthe case where RAID 0 +1 (3D + 3P) and RAID 5 (4D + 1P) coeX|st

....................................................

...........................................

RGO : Number of the Disk drive in the parity group = 6

Number of parity groups=1

RGL1 : Number of the Disk drive in the parity group =5

Number of parity groups=1

panty group

- Spare disk
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Chapter 4. Parts Catalog

This chapter contains catalogs of the parts of the subsystem and the devices composing

the system.

Names and installation locations of parts are shown for the each model and the device.
In addition, classification of parts (into maintenance parts and optional parts) isaso

contained.
4.1 How to Usethis Parts Catal0g..........ccccvevuereereeiieseeseesieseeseeseesneeeeas 04-0010
4.2 System of Parts CatalOg .......ccevveeruerieeiieie e esie e esie e 04-0020
G I = T S O ! [0 o [ OSSR 04-0030
NO.1-1 HOOr MOAE HIF...... .o 04-0030
NO.1-2 HOOr MOAEl H2F ... ..o 04-0040
NO.1-3 HOOr MOUE! MK ...t eeeeeeens 04-0051
No.2-1 Rackmount Model RK (DF500-RK) ........cccooveieiieeneeieseeeens 04-0060
No.2-2 Rackmount Model RKA (DF500-RKA) .....cccoooeveieriiieeens 04-0090
No.2-3 Rackmount Model RKL (DF500-RKL) .....ccovevvvieerieeircienens 04-0111
No0.3-1 Rackmount Model With U6 Rack Frame............ccccuuveeeueennnnne. 04-0120
No0.3-2 Rackmount Model With U4 Rack Frame........cccccveevveeeeeenne.. 04-0140
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4.1 How to Use this Parts Catalog
PART UNIT
NUMBE NA E OF PART ER AsSy |\ REMARK
” #
1 [2103668-A FINAL ASSY (SEE LIST 3-1-1)
2
3 |5507067-12 «  CONTROL UNIT 1to2 SP, OP
4 s DUMMY (INTERFACE) 0to2
5
6 |5507067-1 CANISTER UNIT (DF-F500-AAF8) (2 to 10) SP, OP
7 |5507067-2 CANISTER UNIT (DF-F500-AAF18) (2 to 10) SP, OP
8 |5507067-44 CANISTER UNIT (DF-F500-AAH18) (210 10) SP, OP
9 |5507067-3 CANISTER UNIT (DF-F500-AAF36) (2 to 10) SP, OP
10 |5507067-4 CANISTER UNIT (DF-F500-AAF72) (2 to 10) SP, OP
@ : Indicates alist number of an assembly which isabroad division of the subsystem.
@ : Indicates a serial number of a part listed in the above list.
® : Indicates a part number (drawing number).
@ : Indicates relationship of parts asfollows.

® :
® :
@ :

:

No dots. Main assembly
* : Detail part of amain assembly
ee : Detail part of aone-dot subassembly

e+ Detail part of atwo-dot subassembly

Indicates a part name
Indicates a number of adetailed list when it exists. (Ex.: See No. 3-1-1.)

Indicates a quantity per assembly.
Number in parentheses indicates the minimum and maximum quantities of the
installed parts.

SP and OP means maintenance part and optional part respectively.
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4.2 System of Parts Catalog
The parts and devices which composes the system are classified as shown below.

Division No.1
(Floor Model)

Division No.2
(Rackmount Model)

-

RK
H1F H2F MK
[T
RKA
| I
— 111
RKL
[T
(M
[T
(T
(T
i
I
[T
IIHIHI‘HII@ HIII‘IIH\
-—I L
Division No.3
(Rackmount Model)
Division Classification Name of Part No. Sheet No.
1 Floor Model Floor model H1F 1-1 04-0030
Floor model H2F 1-2 04-0040
Floor model MK 1-3 04-0051
2 RK, RKA,RKL |DF500-RK 2-1 04-0060
DF500-RKA 2-2 04-0090
DF500-RKL 2-3 04-0111
3 Rackmount Model (U6 Rack frame 3-1 04-0120
U4 Rack frame 3-2 04-0140
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4.3 Parts Catalog

No. 1-1 Floor Model H1F

L

.

X

AN

A\

No.1-1 Floor model H1F

No.

PART
NUMBER

NAME OF PART

UNIT
PER ASSY

REMARK

1-1

[

Floor model H1F

FLOOR STAND KIT (DF-F500-H1F)
DF500-RK

oP
No.2-1

Copyright © 2000, 2001, Hitachi, Ltd.
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No. 1-2 Floor Model H2F

\

X

0

T
v

No.1-2 Floor model H2F

PART UNIT
No. NUMBER NAME OF PART PER ASSY REMARK
1-2 Floor model H2F
1 FLOOR STAND KIT (DF-F500-H2F) 1 oP
(SEE No.1-2-1)
2 DF500-RK 1 No.2-1
3 DF500-RKA 1 No.2-2
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No. 1-2 Floor Model H2F

i
it slt
ti sl No.1-2-1

\\
\/ No.1-2-1 Floor stand kit H2F
PART UNIT
No. NUMBER NAME OF PART PER ASSY REMARK
1-2-1 FLOOR STAND KIT (DF-F500-H2F)

1 1

2

3

4

5 |5507067-24 . PDB 2 SP

6

7

8 . Rear cover 1

9 ([5507067-53 . Power cable (white) 2 SP
10 |5507067-54 . Power cable (yellow) 2 SP
11 |5507067-31 . PDB Interlock cable (white) 1 SP
12 |5507067-52 . PDB Interlock cable (yellow) 1 SP
13 [5507067-25 . AC POWER CABLE (J1F) 2 SP
14

Copyright © 2000, 2001, Hitachi, Ltd.

| | THEO 04-0050

| REV.5 ||Jan.2001|Mar.2001| | |

Hitachi Proprietary



DF500 K6602338-

No. 1-3 Floor Model MK

1
2
No.1-3 Floor model MK
PART UNIT
No. NUMBER NAME OF PART PER ASSY REMARK
1-3 Floor model MK
1 FLOOR STAND KIT (DF-F500-H1FL) 1 oP
2 DF500-RKL 1 No.2-3
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No. 2-1 DF500-RK
No.2-1 DF500-RK (1)
PART UNIT
No. NUMBER NAME OF PART PER ASSY REMARK
2-1 DF500-RK

1

2

3 2103786-A . FRONT BEZEL 1

4
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No. 2-1 DF500-RK

No.2-1 DF500-RK (2)

PART UNIT
No. NUMBER NAME OF PART PER ASSY REMARK
2-1

5 [5507067-1 CANISTER UNIT (DF-F500-AAF8) (2'to 10) SP, OP
6 [5507067-2 CANISTER UNIT (DF-F500-AAF18) (2'to 10) SP, OP
7 [5507067-44 CANISTER UNIT (DF-F500-AAH18) (2 to 10) SP, OP
8 [5507067-3 CANISTER UNIT (DF-F500-AAF36) (2'to 10) SP, OP
9 [5507067-4 CANISTER UNIT (DF-F500-AAF72) (2'to 10) SP, OP

10

11

12 | 3259090-A DUMMY (DISK DRIVE) Oto8

13 |5507067-16 BATTERY UNIT 1 SP

14

15

16 |5507067-17 FLOPPY DISK DRIVE 1 SP

17 |3258283-A DISK DRIVE PANEL 1

18 |3258284-A DISK DRIVE PANEL 1

19 |2103718-A LED PANEL 1

20
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No. 2-1 DF500-RK

No.2-1 DF500-RK (3)

PART UNIT
No. NUMBER NAME OF PART PER ASSY REMARK
2-1

21
22 |5507067-18 FAN UNIT 1 SP
23 |5507067-5 AC/DC POWER SUPPLY (RK) 2 SP
24 |5507067-13 ENC (RK) BOARD 2 SP
25
26
27 |5507067-12 CONTROLLER (DF-F500-F1F) l1to2 SP, OP
28 |3258285-A DUMMY (INTERFACE) lto2
29
30 |[3255474-A DUMMY (CONTROLLER) Oto1l
31 |5507067-76 INTERFACE BOARD (DF-F500-DFFM6) (0 to 2) SP, OP
32 |5507067-11 INTERFACE BOARD (DF-F500-DFFM5) (0 to 2) SP, OP
33 |5507067-9 INTERFACE BOARD (DF-F500-DFUDS) (0 to 2) SP, OP
34 |5507067-10 INTERFACE BOARD (DF-F500-DFU2S) (0 to 2) SP, OP
35 |5507067-61 INTERFACE BOARD (DF-F500-DF2G2) (0 to 2) SP, OP
36
37 |5507067-7 CACHE MEMORY (DF-F500-C256) (1to 4) SP, OP
38 |5507067-22 CACHE MEMORY (DF-F500-C512) (1 to 4) SP, OP
39 [5507067-8 CACHE MEMORY (DF-F500-C1G) (1to 4) SP, OP
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No. 2-2 DF500-RKA
No.2-2 DF500-RKA (1)
PART UNIT
No. NUMBER NAME OF PART PER ASSY REMARK
2-2 DF500-RKA

1

2

3 2104414-A FRONT BEZEL 1

4
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No. 2-2 DF500-RKA

No.2-2 DF500-RKA (2)

PART UNIT
No. NUMBER NAME OF PART PER assy | REMARK
2-2
5 |5507067-1 CANISTER UNIT (DF-F500-AAF8) (2 to 10) SP, OP
6 |5507067-2 CANISTER UNIT (DF-F500-AAF18) (2 to 10) SP, OP
7 |5507067-44 CANISTER UNIT (DF-F500-AAH18) (2 to 10) SP, OP
8 |5507067-3 CANISTER UNIT (DF-F500-AAF36) (2 to 10) SP, OP
9 |5507067-4 CANISTER UNIT (DF-F500-AAF72) (2 to 10) SP, OP
10 |3259090-A DUMMY (DISK DRIVE) 0to8
11
12 |3258283-B DISK DRIVE PANEL 1
13 |3258284-B DISK DRIVE PANEL 1
14
15
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No. 2-2 DF500-RKA

21,22 /é
No.2-2 DF500-RKA (3)

PART UNIT
No. NUMBER NAME OF PART PER ASSY REMARK
2-2
16
17 |[5507067-6 . AC/DC POWER SUPPLY (RKA) 2 SP
18 ([5507067-14 . ENC (RKA) BOARD 2 SP
19
20
21 |5507067-19 . ENC CABLE (0.25 m) 4 SP
22 |5507067-77 ENC CABLE (0.5 m x 2) Oto2 OoP
23
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No. 2-3 DF500-RKL
\ oy
No.2-3 DF500-RKL (1)
PART UNIT
No. NUMBER NAME OF PART PER ASSY REMARK
2-3 DF500-RKL

1

2

3 2105100-A FRONT BEZEL 1

4
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No. 2-3 DF500-RKL

No.2-3 DF500-RKL (2)

PART UNIT
No. NUMBER NAME OF PART PER ASSY REMARK
2-3
5 [5507067-81 CANISTER UNIT (DF-F500-ACF18) (210 12) SP, OP
6 |[5507067-93 CANISTER UNIT (DF-F500-ACH18) (2t0 12) SP, OP
7 [5507067-82 CANISTER UNIT (DF-F500-ACF36) (210 12) SP, OP
8
9 ([5507067-83 CANISTER UNIT (DF-F500-ACF72) (210 12) SP, OP
10
11 |5507067-87 . ENC (RKL) BOARD 2 SP
12
13 |3259090-A . DUMMY (DISK DRIVE) 0to 10
14 |5507067-88 . BATTERY UNIT 1
15
16
17 |5507067-89 . FLOPPY DISK DRIVE 1 SP
18 |3258583-A . DISK DRIVE PANEL 1
19 |3258284-A . DISK DRIVE PANEL 1
20 |[2103718-A . LED PANEL 1
Copyright © 2000, 2001, Hitachi, Ltd.
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No. 2-3 DF500-RKL

No.2-3 DF500-RKL (3)

PART UNIT
No. NUMBER NAME OF PART PER ASSY REMARK
2-3
21 |3261236-A . UPS CONECTOR 2
22 |5507067-90 . FAN UNIT 2 SP
23 |5507067-84 . AC/DC POWER SUPPLY (RKL) 2 SP
24
25 |5507067-85 CONTROLLER (DF-F500-F1FL) (1to 2) SP, OP
26 |5507067-91 s CACHE MEMORY 1 SP
27 |5507067-86 CONTROLLER (DF-F500-F2FL) (1to 2) SP, OP
28 |5507067-91 s CACHE MEMORY 1 SP
29 |5507067-92 CONTROLLER (DF-F500-F3FL) (1to 2) SP, OP
30 |[5507067-91 e CACHE MEMORY 1 SP
31
32 |3258287-A . DUMMY (CONTROLLER) Otol
33
34
35
Copyright © 2000, 2001, Hitachi, Ltd.
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No. 3-1 Rackmount Model With U6 Rack Frame)

6,7
1
3
5
2,4
No.3-1 U6 Rack frame
PART UNIT
No. NUMBER NAME OF PART PER ASSY REMARK
3-1 U6 RACK FRAME
1 DF-F500-U6 (SEE No. 3-1-1) 1 OoP
2 DF500-RK (1to 6) No.2-1
3 DF500-RKA (0to 9) No.2-2
4 DF500-RKL (0to 9) No.2-3
5 RAIL KIT (DF-F500-URHT5) (1-10) OoP
6 DECORATION PANEL (1U) Oto 34 OoP
(DF-F500-U10D)
7 DECORATION PANEL (0.5U) Oto1l oP
(DF-F500-U05D)
Copyright © 2000, 2001, Hitachi, Ltd.
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No. 3-1 Rackmount Model With U6 Rack Frame)
1
""'x-!89“‘.*-'-°,.~""'
No.3-1-1 DF-F500-U6
PART UNIT
No. NUMBER NAME OF PART PER Assy | REMARK
3-1-1 DF-F500-U6

1 |5510303-A FINAL ASSY (U6) 1

2

3

4

5 [5507067-15 PDB 4 SP
6

7

8

9

10 |BS508 Hexagon socket bolt (M5x8) 16

11

12

13 |5507067-30 AC POWER CABLE 4

14
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No. 3-2 Rackmount Model With U4 Rack Frame

5
No.3-2 U4 Rack flame
PART UNIT
No. NUMBER NAME OF PART PER ASSY REMARK
3-2 U4 RACK FRAME
1 DF-F500-U4 (SEE No. 3-2-1) 1 OP
2 DF500-RK 1to5 No.2-1
3 DF500-RKA Oto7 No.2-2
4 DF500-RKL 1to 5" No.2-3
5 RAIL KIT (DF-F500-URHP5) lto7 OP
6 |5500750-14 FILLER PANEL 1to 24
7 DECORATION PANEL (0.5U) Oto1l OP
(DF-F500-UDO05D)
*1 : Up to the seven RKLs can be mounted through an addition of the UPDU (optional).
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No. 3-2 Rackmount Model With U4 Rack Frame
/\
0
>
Q
N
@1
Q)
r\
NW
R
0
g0
0
5
13 No.3-2-1 DF-F500-U4
PART UNIT
No. NUMBER NAME OF PART PER Assy | REMARK
3-2-1 DF-F500-U4
1 |2103208-A RACK CHANG ASSY 1
2
3
4 |E7671A - PDU 2 SP
5 es  STRAIN RELLEF 2
6
7 PDU (DF-F500-UPDU) Oto?2 oP
8
9
10
11
12
13 |E7805A « AC POWER CABLE 2 SP
14
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Chapter 5. Maintenance Tools

5.1 Maintenance ToolSTor HAarQWare...........oooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenn 05-0010
5.2 Maintenance TOOIS fOr SOftWaAIE.........eeee e eeeeee e 05-0020
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5.1 Maintenance Tools for Hardware

Names and usages of maintenance tools to be used for installation and maintenance are

shown below.
No. Tool name Specification Usage
1 [|Phillips screwdriver No.2 General use
For fastening RK, RKA or RKL (to rack frame)
2 |Allen wrench No.3 For installing floor stand kit
3 |Allen wrench No.4 For fastening of AC power cable.
4 |Allen wrench No.6 For opening/closing doors (of rack frame)
5 |[Spanner No.13 For adjusting leveling bolt (of U4 rack frame)
6 [Spanner No.22 For adjusting leveling bolt (of U6 rack frame)
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5.2 Maintenance Tools for Software

The maintenance tool includes the Disk Array management program or Disk Array
management program 2, failure notification program, SNMP agent, and subsystem’s
built-in WEB.

Outline of the method of monitoring failures by the maintenance tool is shown below.
For the constitution and setting of it, refer to the User’s Guide of the each program.

(1) Disk Array management program or Disk Array management program 2
This program monitors the status of the subsystem with the polling performed at specified
intervals using the failure monitoring function.
A failed section is displayed with red charactersin the case of the GUI or with a message
designating afailed section in the case of the CLI. For the details, refer to the following
manuals.

For details, refer to the following manual.
<Disk Array management program>
* Disk Array management program (for GUI) User’s Guide
* Disk Array management program (for CLI) User’s Guide
<Disk Array management program2>
* Disk Array management program?2 (for GUI) User’s Guide
* Disk Array management program?2 (for CLI) User’s Guide

(2) Failure notification program
When afailure occurs in the subsystem, this program receives information on afailed
section reported viathe RS232C and outputsit to alog file.
For further details, refer to the “Failure Notification Program User’s Guide’.

(3) SNMP agent
The SNMP agent monitors failures with the TRAP and GET REQUEST.
When afailure occurs in the subsystem, the failed section is reported with the TRAP.
The GET REQUEST monitors the status of the subsystem with the polling performed at
specified intervals.
For further details, refer to the “SNMP Agent Support Function User’s Guide”.

(4) Subsystem’s built-in WEB
The status of the subsystem is monitored with the polling performed at intervals of five
seconds when the Page Refresh mode of the WEB is turned on.
For further details, refer to the “Maintenance Manual for WEB”.

Table 5.2.1 lists function of each maintenance tool.
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Table 5.2.1 List of Maintenance Tool Functions
Function Sections in which failures are to be detected by the failure monitoring Configuration
Wwarmning|  Disk e ynif| Battery ﬁgﬁf Cache |Another ciztrtgei% ENC | Loop | ups | éference and
Tool name drive unit | ¢ oply [memorylcontroller” i i setting
Disk array O O O O O O O O O O X |» System
management parameters
program or e RAID definition
Disk Array e LU definition
management e Fibre channel
program?2 information
setting, etc.
Failure O O FAN FAN FAN JAN O FAN FAN FAN O None
notification
program
SNMP agent| O A A A A A I A A A O None
Subsystem's| O O O O O O O O O O x [» System
built-in WEB parameter
(maintenance
mode) setting,
etc.

*1: The warning means a case where afailed part is detected or the subsystem enters the status in which awarning is given.

O

A
0.

Connection from of the maintenance tools are shown in Figure 5.2.1.

Supported

Does not support
Supports but indicates no Disk drive location
Supports matters concerning failures of the own Controller
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DF500 User
Service WS/PC , WS/PC for controlling the SNMP
(Inter-LAN subsystem's (SNMP manger)
WS/PC built-in WEB)
I:I E-Mail R
[ ] [ ] GATEWAY g
| |
I
Lo al
LAN —
. [ r—n
E-mail Host computer Lo Pl
| | |
_____ > Failure . ol
! notification Lo Pl
I b I | |WS/PC (WEB
I program E [ ron
Error | rrorLog | | Lo rowser)
| file [ |
Report I | Fibre Channel/SCSI : I | I:I
} DF500 S R ==
| oF Status Check! ! [
RIr| snwp < ————— o |
RS232C S|l agent || |EmorTRAP__ 4 | |
[ il I
| 3 1A LAN |
Status Check | 2 |[Subsystem's|| NF<—c = - T T
[ C ||built-in WEB
Z N
Service WS/PC
(Disk Array management program or
Disk Array management program2)
Support Center
GATEWAY
LAN
WS/PC
I:I GATEWAY|
Figure 5.2.1 Connecting Configuration of Maintenance Tools
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Appendix
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Appendix A Glossary

Cache backup :
Because a cache memory uses DRAM, information stored in it is lost when the
subsystem power is shut off. To provide against unexpected power failure, the
subsystem has an setup to maintain data in the cache memory by batteries.
Cache backup is a state in which the data is protected by the batteries.

Canister :
A mechanical part for mounting disk drivesin order to allow the disk drivesto be
installed/ removed in/from the subsystem easily.

CTL : Controller

CUDG : Control Unit Diagnosis

Destage:
To automatically write data in the cache memory, which has not been written on
the disk drive yet, on the disk drive when the main switch is turned off.

ECC : Error Checking and Correcting

EIA : Electronic Industries Alliance
EIA standard 1 EIA unit = 44.45 mm

FC-AL : Fibre Channel Arbitrated Loop

Fibre Channel HBA : Figre Channel Host bus Adapter

Fibre Channel HUB :
An apparatus to connect and relay Fibre Channel cables each connected to a Fibre
Channel devicein order to form an arbitrated loop of the Fibre Channel.

FC-SW : Fibre Channel-SWitch Topology

GBIC : GigaBit Interface Converter

Host computer :

A computer which manages devices. In the case of the disk array, a computer
which makes the disk array store datais applicable to the term.
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Hot replacement :
To replace an installed part with the subsystem power on.  Usually, the major part
is duplicated so that when one of the parts fails, the subsystem function is
maintained by another part.

I/F : Interface

LA : Logica Address

LBA : Logical Block Address

LED : Light Emission Diode

LRC : Longitudinal Redundancy Check

LU : Logica Unit

LVD : Low Voltage Differential

LSl : Large-service Interface

Mirror disk :
A slave disk on which the same data as that on the master disk, which is used to
read/write data, is written in the RAID 1 configuration. When afailure occursin
the master disk drive, reading/writing is done from/on the mirror disk.

MTBF : Mean Time Between Failure

MTBDL : Mean Time Between Data Lost

Parity disk :
When configuring RAID 5, one disk drivein a RAID group is designated as the
parity disk and the other disk drives as datadisks. On the parity disk, parity data
calculated from those of datadisksis stored. Even when one of the disk drivesin
aRAID group fails, the subsystem can be used with its data not damaged by virtue
of the parity data.

PDB : Power Distribution Box

PDU : Power Distribution Unit
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Rack frame:
A frame on which electronic equipment are mounted like a bookshelf using rails,
etc.
Most of them have awidth of 19 inches, and called 19-inch rack frame. Height
of the equipment to be mounted is regulated by the EIA standard (1 EIA unit =
44.45 mm).
The rack frame has screw holes to fasten equipment with bolts, etc.

RAID : Redundant Array of Independent (Inexpensive) Disks
The RAID technology, which was proposed by a research group in the University
of Californiaat Berkeley in 1987, is to realize high-speed, large capacity, and
highly reliable storage device by scattering accesses using several disk drives.
RAID levels proposed by the University of California are classified into six levels,
that is, RAID 0to RAID 5, and they are selected according to user's demand
taking their costs and speeds in consideration.

Remote maintenance function (SNMP) :
SNMP agent support function reports an occurrence of afailure to the workstation
for monitoring the network viathe SNMP of the open platform.

R/W : Read/Write
SGCB : Segment Control Block
SNNP : Simple Network Management Protocol

Sparedisk :
A disk drive installed separately from disk drives used for usual reading and
writing.
When one of the latter disk drivesfails, the subsystem keeps in service as before
by copying data stored in the failed disk drive to the spare disk drive.

UPS : Uninterrupted Power Supply

Write cache :
When datais written from a host computer onto a disk array subsystem, it is not
written directly on the disk drive but written on a cache memory. Inthisway, the
disk array subsystem can return awriting completion report promptly. This
writing method using a cache memory is called write cache.
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Appendix B Main Specifications of the
Subsystem

Basic specifications of the subsystem and the optional devices which compose a disk
array system are shown below.

(1) Floor model

Host
o] Remote adapter|---- (] computer
v
--------------- > SCSlinterface k--» SCSI adapter
Floor stand kit Fibre Ch | - -
>+ H1E _Flbre Lhannel  |ripre Channel| ||Fibre Channel
M e : HUB HBA
Floor model H1F . upsl---
RK (1 RK + H1F) G G
T
RKA Host
R Remote adapter """ G computer j
e o PR 5| SCSlinterface k-1 SCSI adapter
Floor stand kit :
— HoF Fibre Channel [Eipre Channel|, |[Fibre Channel
.............. _ HUB HBA
Floor model H2F (Hups |-
(1 RK + 1 RKA + H2F)
pr Remote adapter|----(] Host
: computer —G:
--------------- >| SCSlinterface -4 SCSI adapter
Floor stand kit ;
Ml.lm Tt H1EL FlbreChanneI Fibre Channel|, |[Fibre Channel
Rl | T ! HUB HBA
Floor model MK -——-(Hups|--(E

(1 RKL + H1FL)

| ]: Optional part

Figure Appendix B.1 System Outline (Floor Model)

Copyright © 2000, 2001, Hitachi, Ltd.

| REV.4 ||Jan.2001| | | | | | TH EO 70'0040

Hitachi Proprietary




DF500 K6602338-

(2) Rackmount model

*U6 rack frame ol ke Host
M U4 rack frame I Remote adapter|~(} computer —(k
| | * | «Other 19-type
RK rack frame [ [ (HIOOTHH Je.......... SCSl interface  k---H SCSI adapter
* : II Fibre Channellripre Channel|, ||Fibre Channel
(LTI cRatkt | I HUB HBA
* [T
RKA panel I ([ PR (Rupst-CE
Rackmount model
+U6 rack frame SRRRRRRRRREE Remote adapter| (] Host
*U4 rack frame computer
- — - |:8hectdare || R puter ~CF
rackframe | | =0 k. SCSlinterface k--H SCSI adapter
RKL + [T . -
mmm LFiere Channellibre Channel|, ||Fibre Channel
«Rail kit [T HUB HBA
«Decoration ]
panel M [ S Gups|-C

Rackmount model

[ ]:Optional part

Figure Appendix B.2 System Outline (Rackmount Model)
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Appendix B.1 Basic Spcifications of the Subsystem
(1) RK/RKA/H1F/H2F
Table B.1 Basic Spcifications
Model Floor model Rackmount model
Floor model Floor model With U6 rack | With U4 rack
Item H1F H2F RK RKA frame frame
Confi- Configuration 1RK 1RK 1RK 1 RKA 1RK 1RK
guration + + + +
H1F 1 RKA RKA (9units) | RKA (5units)
Floor stand kit + (Maximum (Maximum
(Optional) H2F configuration) | configuration)
Floor stand kit + +
(Optional) U6 rack frame | U4 rack frame
(Optional) (Optional)
Subsystem T
appearance (I PR
i
| (I
[T (T
‘ [T
E—
Disk drive |Disk drive size Thin type :101.6x146.1x25.4
used (WxDxH) (mm) Thick type : 101.6x146.1x41.5
Data capacity
(G byte) 8.7/17.8/35.7/71.6
Rotational speed
(min) 10,000/15,000
Maximum mountable
quantity (unit) 10 20 10 10 100 60
Host Host interface *2 G bps Fibre Channel Optical (Non-OFC, 0 *2 G bps Fibre Channel
interface 200-M5-SN-1) Optical (Non-OFC, 200-M5-
*Fibre Channel Optical (Non-OFC, 100-M5- SN-I)
SN-I) «Fibre Channel Optical (Non-
*Ultra_2-Wide SCSI Low Voltage Differential OFC, 100-M5-SN-I)
(LVD) ¢ Ultra_2-Wide SCSI Low
«Ultra-Wide SCSI Single-ended/Differential Voltage Differential (LVD)
¢ Ultra-Wide SCSI Single-
ended/ Differential
Data transfer speed +200 M bytes/s (Fibre Channel) O 200 M bytes/s
(i.e. maximum speed | +100 M bytes/s (Fibre Channel) (Fibre Channel)
for transfer to host) e 80 M bytes/s (Ultra_2-Wide SCSI) +100 M bytes/s
* 40 M bytes/s (Ultra-Wide SCSI) (Fibre Channel)
*80 M bytes/s
(Ultra_2-Wide SCSI)
*40 M bytes/s
(Ultra-Wide SCSI)
Number [Single Fibre Channel :1 to 2 Fibre Channel :1 to 2
of ports [controller SCSI: 1 0 SCSI: 1
Dual Fibre Channel : 2 to 4 Fibre Channel : 2 to 4
controller | SCSI:2 U SCSI: 2
Transferred block
size (bytes) 512
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Model Floor model Rackmount model
Floor model Floor model With U6 rack | With U4 rack
Item H1F H2F RK RKA frame frame
RAID RAID level™ 0/1/5/0+1
specifi- [RAID con- |RAID 0 (2D to 10D [2D to 16D [2D to 10D O 2D to 16D
cations? [figuration [RAID 1 1D+1P 0 1D+1P
(unit of RAID5 |2D+1P to 2D+1P to 2D+1P to O 2D+1P to 15D+1P
addition) 9D+1P 15D+1P 9D+1P
RAID 0+1 |[2D+2P to 2D+2P to 2D+2P to O 2D+2P to 8D+8P
5D+5P 8D+8P 5D+5P
Internal  |Control CPU MPC750e (300 MHz) 0 MPC750e (300 MHz)
logic Control OS VxWorks O VxWorks
specifi-  |Control memory *Flash memory : 2 M bytes O *Flash memory : 2 M bytes
ations ¢L2 Cache memory : 512 k bytes ¢L2 Cache memory :
*SRAM : 64 M bytes 512 k bytes
*SRAM : 64 M bytes
D:rt:)rl)r;lznce Cache access : 610 M bytes/s O Cache access : 610 M
P bytes/s
Data assurance *Data bus : Through-parity O *Data bus :
method «Cache memory : ECC (1 bit for correction, Through-parity
2 bits for detection) *Cache memory :
«Disk drive : Data assurance code ECC (1 bit for correction,
2 bits for detection)
*Disk drive :
Data assurance code
Physical [Start-up time  (min) Standard : 37" 0 Standard : 37
Specifi- |Chassis size
cations  |(WxDxH) (mm) 262x737x600 | 417x737x600 |482.6x656x262|482.6x656x152|610x813x1,880|596x996x1,606
Mass' > (kg) | 85approx. | 140 approx. | 65 approx. 40 approx. | 620 approx. | 400 approx.
Acoustic noise™
(dB) 60 or less 65 or less 60 or less 65 or less
Required height™ ™
(EIA unit) O 6 35 Max. 38 Max. 32
Input Input voltage (V) AC 100/200 AC 200
power (89 to 127/178 to 254) (178 to 254)
specifi- Frequenc Hz
cgtions a Y (Hz) 50/60 1
Number of phases, . . . .
cabling Single-phase with protective grounding
Steady—§tate 3.5%2/1.8x2 3.56x2/1.8x2 | 2.8x2/1.4x2
current(® (A) When the one When the one)\ | /When the one 16.0 16.0
power supply ig| 6.7x2/3.4x2 |(power supply i|(power supply i D TR
connected : connected : connected : (One PDB) (One PDU)
(5.8/2.9) (5.8/2.9) (5.8/2.9)
*1: D : Datadisk
P : Parity disk
*2 : Although the subsystem with a configuration of RAID 5, RAID 1, or RAID 0+1 provides data reliability enhanced by means
of redundancy, a possibility remains that user data islost owing to an unexpected failure of a host computer or
hardware/software of the subsystem itself.
Therefore, users are requested to back up all data for restoration in case where the original datais|lost.
*3: Value of maximum configuration (in the case where all the mountable Disk drives and Controller are mounted).
*4: A noise emitted at the time of start is not included.
*5 : Can be mounted on the Hitachi special rack frame (U6). For the mounting, special rails for the rack frame and decoration
panel(s) are required separately depending on the number of the mounted subsystem(s).
*6 : Can be mounted on the Hitachi special rack frame (U4). For the mounting, special rails for the rack frame are required
separately depending on the number of the mounted subsystem(s).
*7 : The start-up time may be longer than three minutes depending on the configuration.
*8 : For the both systems, plan the facilities for supplying power to the subsystem according to the specifications for the single
power supply because when afailure occurs, only the one power supply operates.
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Model Floor model Rackmount model
Floor model Floor model With U6 rack | With U4 rack
Item H1F H2F RK RKA frame frame
Input Breaking current (A) 20.0 15.0 20.0
power Required |Steady 700 700 550
specifi- power state When the one When the one\ | /When the one 3.200 3.200
cations VA)|(power supply i 1,250 ower supply i ower supply i ) )
AP conneci)(fdy: P connectpepdy: ° conneci)(fdy: (One PDB) (One PDU)
(580) (580) (450)
Startin 800 800 650
state(? 'When the one 'When the oné\ [ /When the one)
(VA)|[power supply i 1,450 power supply ig|(power supply i 3,200 3,200
connected : connected : connected : (One PDB) (One PDU)
(700) (700) (550)
Cache Capacity
SpeCIfl- (M bytes/CTL) 256 to 2,048 O 256 to 2,048
cations Control method . )
Read LRU/Write after m] Read LRU/Write after
Battery backup Provided ] Provided
Backup duration®? 48 48
(h) (When cache of 4,096 M bytes O (When cache of 4,096 M
/subsystem is installed) bytes/subsystem is installed)
Mainte- Parts to which hot *Controller *Controller *Controller *Disk drive *Controller *Controller
nance replacement is *Disk drive *Disk drive *Disk drive *AC/DC power |+Disk drive *Disk drive
specifi- applicable(*3) *AC/DC power |*AC/DC power [*AC/DC power | supply (RKA) [+AC/DC power [*AC/DC power
cations/ supply (RK) supply (RK) supply (RK) [*ENC (RKA) supply (RK) supply (RK)
anti-fault sInterface *AC/DC power |eInterface board *AC/DC power [*AC/DC power
specifi- board supply (RKA) | board supply (RKA) | supply (RKA)
cations *Cache eInterface *Cache sInterface eInterface
memory board memory board board
*Fan unit *Cache *Fan unit *Cache *Cache
«Battery unit’®| memory «Battery unit®® memory memory
*ENC (RK) *Fan unit *ENC (RK) *Fan unit *Fan unit
board «Battery unit“®| board «Battery unit"¥|+Battery unit"¥
*ENC (RK) *ENC (RK) *ENC (RK)
board board board
*ENC (RKA) *ENC (RKA) [*ENC (RKA)
board board board
*PDB *PDB *PDU

*1

*2:

: Power requirement in the case of the maximum configuration is shown. When planning facilities such as the uninterrupted power

supply (UPS), specify the power factor as 100% for calculation. Value at 100 V/200 V is shown.
(Example: 300 W=300 VA)
The actual required power may exceed the value shown in the table when the tolerance is included.

* Non-volatility of datain the cache memory is ensured against power trouble such as a sudden power failure. It transfers data
in the Cache memory to Disk drives by turning off the power normally, and prevents the battery charge from being wasted.

* When the subsustem enters the Cache Backup mode, a warning (lighting of the orange LED) informing of a voltage drop of
the battery may be issued when the subsustem is started. It shows that the remaining capacity of the battery is not sufficient,

and in this state, the subsustem operates disabling the Write Cache function automatically.

When the battery is charged, the warning indication disappears, and the subsustem continues the operation enabling the Write

Cache function.

The warning indication disappears within 24 hours at the latest. Even when the warning is being indicated, normal functional
operation is assured although the operation is performed in the Write-Through mode and the R/W performance is lowered

because the Write Cache function is disabled.

dischargeis done.

*3: Only the trained service personnel can perform a hot replacement.
*4 : The battery in the Battery unit is a part to be recycled.

If the subsustem is not energized for more than a month, the over discharging of the battery occurs and it may cause the
battery an unrecoverable damage. In this case, the battery must be energized more than 24 hours at least once a month, or
store the subsustem with the switch of the battery turned off. Even when the switch isturned off, the battery discharges
naturally. Evenin this case, however, charge the battery once per three months for longer than 24 hours because spontaneous
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Model Floor model Rackmount model
Floor model Floor model With U6 rack | With U4 rack
Item H1F H2F RK RKA frame frame
Mainte-  [Microprogram Flash memory/Disk drive 0 Flash memory/ Disk drive
nance installation method (resident) (resident)
specifi- |SVP (built-in Failure information logging/Power control Failure information
cations/  |exclusive tool) *Controlling microprogram patching O logging/Power control
anti-fault |function *Disk drive controlling microprogram down *Controlling microprogram
specifi- loading patching
cations *Configuration information change *Disk drive controlling
+Disk drive recovery initiating process microprogram down loading
(This process is automatically executed when *Configuration information
disk drive is replaced.) change
*Disk drive recovery initiating
process
(This process is automatically
executed when disk drive is
replaced.)
Spare disk Up to five of mounted Disk drives can be set to spare disks
Floppy disk drive Failure and statistics information logging *Failure and statistics
*Controlling program patching/Disk drive down O information logging
loading *Controlling program
patching/Disk drive down
loading
Display function *Status LEDs (POWER, READY, WARNING, and ALARM)
*LED of maintenance part
Insulation |Insulation withstand AC 1,500 V AC 1,500 V . AC 1,500 V AC 1,500 V
perfor-  |voltage (10 mA, 1 min)[(200 mA, 1 min)| AC 1,500 V (10 mA, 1 min) {100 mA, 1 min)| (10 mA, 1 min)
mance Insulation resistance
DC 500 V, 10 MQ or more
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(2) MK/RKL
Table B.2 Basic Spcifications
Model| Floor model Rackmount model
With U6 rack | With U4 rack
Item MK RKL frame frame
Confi- Configuration 1 RKL 1 RKL RKL RKL
guration + (1to 9 units) | (1 to 5 units)™
H1FL + +
Floor stand kit U6 rack frame | U4 rack frame
(Optional) (Optional) (Optional)
Subsystem
appearance
Disk drive |Disk drive size ) ]
used (WxDxH) (mm) Thin type : 101.6x146.1x25.4
Data capacity
(G byte) 17.8/35.7/71.6
Rotational speed
(min™) 10,000/15,000
Maximum mountable
quantity (unit) 12 12 108 60
Host Interface type *Fibre Channel Optical (Non-OFC)
interface «Ultra_2-Wide low voltage differential (LVD) SCSI
«Ultra-Wide single-ended/differential SCSI
Data transfer speed +100 M bytes/s (Fibre Channel)
(i.e. maximum speed + 80 M bytes/s (Ultra_2-Wide SCSI)
for transfer to host) « 40 M bytes/s (Ultra-Wide SCSI)
Host Number |Single Fibre Channel : 1
interface |of ports |controller SCSI: 1
Dual Fibre Channel : 2
controller SCSI: 2
Transferred block
size (bytes) 512
RAID RAID level”™ 0/1/5/0+1
specifi- RAID con- [RAID 0 2D to 12D
cations |[figuration |RAID 1 1D+1P
¢2) (unitof [RAID5 2D+1P to 11D+1P
addition) |RAID 0+1 2D+2P to 6D+6P
*1 : Up to the seven RKLs can be mounted through an addition of the UPDU (optional).
*2: D : Datadisk
P: Parity disk
*3: Although the subsystem with a configuration of RAID 5, RAID 1, or RAID 0+1 provides data
reliability enhanced by means of redundancy, a possibility remains that user dataislost owing
to an unexpected failure of a host computer or hardware/software of the subsystem itself.
Therefore, users are requested to back up all data for restoration in case where the original
dataislost.
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Model[ Floor model Rackmount model
With U6 rack | With U4 rack
Item MK RKL frame frame
Internal Control CPU MPC750e (300 MHz)
logic Control OS VxWorks
specifi-cations  |Control memory *Flash memory : 2 M bytes
.2 Cache memory : 512 k bytes
*SRAM : 64 M bytes
Data bus
performance Cache access : 610 M bytes/s
Data assurance *Data bus : Through-parity
method *Cache memory : ECC (1 bit for correction, 2 bits for detection)
*Disk drive : Data assurance code
Physical Start-up time Standard : 3™
Specifi-cations [Chassis size
(WxDxH) (mm) 260x657x540 | 482.6x656%174 | 610x813%1,880 [ 596x996x1,606
Mass'™ (kg) “2)
70 approx. 60 approx. 670 approx. | 400 approx.
Acoustic noise®™
(dB) 60 or less 65 or less
Required height™
(EIA unit) O 4 Max. 36 Max. 20
Input power Input voltage (V) AC 100/200 AC 200
(89 to 127/178 to 254) (178 to 254)
specifi- Frequency (Hz) 50/60 + 1
cations Number of phases, ) . . )
cabling Single-phase with protective grounding
SteadyE%ate 3.2x2/1.6x2
current A When the one
® power supply i -/16.0 -/16.0
connected - (One PDB) (One PDU)
(5.8/2.9)
Breaking current
(A) 15.0 20.0
Required |Steady 640
power |state (VA) When the one
power supply i 3,200 3,200
connected : (One PDB) (One PDU)
(500)
Startin 720
state®” When the one 3.200 3.200
ower supply i , ,
VA P onnected (One PDB) | (One PDU)
(580)
*1 : Value of maximum configuration (in the case where all the mountable Disk drives and Controller are

*2
*3:
*4

*5:

*6:

*7:

*8:

mounted).

: Approximately 510 kg when the seven RKLs areinstalled.

A noise emitted at the time of start is not included.

Can be mounted on the Hitachi special rack frame (U6). For the mounting, special rails for the rack
frame and decoration panel(s) are required separately depending on the number of the mounted
subsystem(s).

Can be mounted on the Hitachi special rack frame (U4). For the mounting, special rails for the rack
frame are required separately depending on the number of the mounted subsystem(s).

For the both systems, plan the facilities for supplying power to the subsystem according to the
specifications for the single power supply because when afailure occurs, only the one power supply
operates.

Power requirement in the case of the maximum configuration is shown. When planning facilities such
as the uninterrupted power supply (UPS), specify the power factor as 100% for calculation. Value at
100 V/200 V is shown. (Example : 300 W=300 VA)

The actual required power may exceed the value shown in the table when the tolerance is included.
The start-up time may be longer than three minutes depending on the configuration.
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Model[ Floor model Rackmount model
With U6 rack | With U4 rack frame
Item MK RKL frame
Cache specifi- Capacity
(M bytes/CTL) 256
cations Control method .
Read LRU/Write after
Battery backup Provided
Backup duration®™ 48
(h) (When cache of 512 M bytes/subsystem is installed)
Mainte-nance Parts to which hot *Controller *Controller *Controller
specifi-cations/ replacement is *Disk drive *Disk drive *Disk drive
anti-fault specifi- applicable(*z) *AC/DC power supply (RKL) *AC/DC power |*AC/DC power
cations *Fan unit supply (RKL) | supply (RKL)
«Battery unit" *Fan unit «Fan unit
*ENC (RKL) board «Battery unit’® |«Battery unit®
*ENC (RKL) *ENC (RKL) board
board *PDU
*PDB

Microprogram

installation method Flash memory/Disk drive (resident)

SVP (built-in * Failure information logging/Power control
exclusive tool) * Controlling microprogram patching
function « Disk drive controlling microprogram down loading
» Configuration information change
« Disk drive recovery initiating process
(This process is automatically executed when Disk drive is
replaced.)
Spare disk Up to five of mounted Disk drives can be set to spare disks

Floppy Disk drive * Failure and statistics information logging

» Controlling program patching/Disk drive down loading

Display function * Status LEDs (POWER, READY, WARNING, and ALARM)

» LED of maintenance part

mance

Insulation perfor-

Insulation withstand
voltage

AC 1,500 V
(100 mA, 1 min)

AC 1,500 V
(10 mA, 1 min)

AC 1,500 V (10 mA, 1 min)

Insulation resistance
DC 500 V, 10 MQ or more

*1 e

*2: Only the trained service personnel can perform a hot replacement.
*3: The battery in the Battery unit is a part to be recycled.

Non-volatility of datain the cache memory is ensured against power trouble such as a sudden power
failure. It transfers datain the Cache memory to Disk drives by turning off the power normally, and
prevents the battery charge from being wasted.

When the subsystem enters the Cache Backup mode, awarning (lighting of the orange LED) informing of &
voltage drop of the battery may be issued when the subsystem is started. It shows that the remaining
capacity of the battery is not sufficient, and in this state, the subsystem operates disabling the Write Cache
function automatically.

When the battery is charged, the warning indication disappears, and the subsystem continues the operation
enabling the Write Cache function.

The warning indication disappears within 24 hours at the latest. Even when the warning is being
indicated, normal functional operation is assured although the operation is performed in the Write-Through
mode and the R/W performance is lowered because the Write Cache function is disabled.

If the subsystem is not energized for more than a month, the over discharging of the battery occurs and it
may cause the battery an unrecoverable damage. In this case, the battery must be energized more than 24
hours at least once a month, or store the subsystem with the switch of the battery turned off. Even when
the switch is turned off, the battery discharges naturally. Even in this case, however, charge the battery
once per three months for longer than 24 hours because spontaneous discharge is done.
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Revision Control

Legend for revision codes: AD : Addition CH : Change CR: Correction DL :

Deletion
REV. Date DRW CHKD APPD Sheet No. Description Code
0 | Jul.31.2000 | A.Yamanashi | A.Y amanashi M.Sato All Issued -
1 |Aug.25.2000| K.Suzuki K.Suzuki Y .Takeuchi All | ssued -
2 | Oct.10.2000 | K.Suzuki K.Suzuki Y.Takeuchi | 00-0000 [Rev.1 — Rev.2 CH
00-0050 |“Powe” in the Subection 2.5 was CR
corrected to “Power”.
00-0080 |“subsytem” was corrected to CR
“ subsystem”.
01-0010 |“Two years’ was changed to “Three CH
years’.

02-0050 |Description of the 2.2.2 was changed. CH
Description of the SCSI was added to AD

the2.2.1.

12 was added. AD
02-0060 |Description of the SCSI was added to AD

the Item (2).

Item (7) was moved to page 02-0061. DL
02-0061 |This page was newly added. (Item (7) AD
was moved to this page from page 02-
0060.)

02-0130 |SCSI specification was added as Note AD
*2. DF-F500-AAH18 was added as

Note *4.

02-0140 |DF-F500-AAH18 was added AD

02-0190 |“subsytem” in the Item 1-awas CR
corrected to “subsystem”.

02-0230 [“anbormal” in the Item 7-b was CR
corrected to “abnormal”.

02-0240 |“anbormal” in the Item 8-b was CR
corrected to “abnormal”.

02-0250 [|“neme” in the Item was corrected to CR
“name”.

02-0260 |Item number was changed from (a) to CH
(2).

02-0261 |This page (containing “(2) SCSI AD
Interface board”) was newly added.

02-0262 |This page was newly added. AD

02-0300 |A description concerning SCSI was AD

added to Item (1).
02-0320 |Information on the SCSI interface was AD

added to Figure 2.7.1.

02-0330 |Some descriptions were added to Item AD
(2).

03-0080 |Some contents were added to Item (2) AD
(b).

03-0100 |“cache memry” inthe (2) wascorrected | CR
to “Cache memory”.
03-0110 |“Cache memry” in the (5) was corrected| CR
to “Cache memory”.
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DF500 K6602338-

Legend for revision codes: AD : Addition CH : Change CR: Correction DL :

Deletion
REV. Date DRW CHKD APPD Sheet No. Description Code
03-0180 |The description of the next CH
enhancement in Table 3.7.1 was
changed to 05x3/*.

03-0220 |Drawings for the cases of 4D+1P and CH
2D+1P to 15D+1P were modified.
04-0000 |“DK500” inthe No.2-1 and No.2-2was| CR
corrected to “DF500".
04-0010 |DF-F500-AAH18 and DF-F500-AAF72| AD
were added in table.
04-0070 |DF-F500-AAH18 was added in No.7. AD

04-0080 |Parts of Nos. 33 and 34 were added. AD

04-0100 |DF-F500-AAH18 was added in No.7. AD

04-0110 |Form of the part of No. 18 was AD
modified.

05-0030 |“Battery uniut” in the Item was CR

corrected to “Battery unit”.
70-0050 |Arrangement in the table was modified. [ CH
(Pages 07-0060, 07-0070 and 07-0080
were changed by the same reason.)

3 | Dec.10.2000 | K.Suzuki K.Suzuki Y.Takeuchi | 00-0000 |Rev.2 - Rev.3 CH
02-0210 |“Orangg€’ in 5-c was corrected to “—". CR
70-0060 |Corrected “Mass’and “Required CR
power”.
4 | Jan.10.2001 K.Suzuki K.Suzuki Y .Takeuchi All A revision owing to a change of the CH
page format. (Revision numbers of all
pages were advanced to 4.)
5 |Mar.20.2001 | K.Suzuki 00-0000 |Rev.4 - Rev.5 CH
00-0050 |Subsection 2.4.2 in contents was DL
del eted.

“RK and RKA” inthe Subection2.4.1 | CR
was corrected to “RK/RKA and RKL".

02-0010 |Description of text was changed. CH
02-0051 |This page was newly added. AD
02-0081 |Corrected Figure 2.3.2. CR
02-0100 |Corrected Figure 2.3.5. CR
02-0111 |Corrected Figure 2.3.10. CR
02-0130 |+1 was added. AD

DF-F500-DFFM6, DF-F500-DF2G2

was added to *2.

02-0141 |Description of *1 and *2 were changed. | CH
02-0170 |Format in the Section 2.4 was modified.[ CH
( DF-F500-DF2G2 was added)
(Pages 02-0180 to 02-0262 were
changed by the same reason.)

02-0241 |This page was deleted. DL
02-0340 |RKL was added to Table 2.7.2. AD
03-0020 |RKL was added to Figure 3.1.1. AD
03-0030 |Corrected Figure 3.1.2(1/2).. CR
03-0120 |(4) was added. (“SNMP agent (7)) AD

“(5) Password security [ was moved DL
to page 03-0121.
03-0121 |This page was newly added. ((5), (6)) AD
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DF500 K6602338-

Legend for revision codes: AD : Addition CH : Change CR: Correction DL :

Deletion
REV. Date DRW CHKD APPD Sheet No. Description Code

04-0010 |Subsection 4.1 in contents was CR
corrected. (Pages 04-0040, 04-0050,
04-0050, 04-0051, 04-0060, 04-0090,
04-0111, 04-0112, 04-0113, 04-0120,
04-0130, 04-0140 and 04-0150 were
changed by the same reason.)

04-0080 |No.35 (DF-F500-DF2G2) and No.36 AD
(DF-F500-DFFM6) were added.

04-0110 |No.22 was added. (ENC cable: 0.5m) | AD

05-0020 |Description of Disk Array management | AD
program?2 was added.

70-0050 |“RAID spesifications” was moved to DL
page 70-0060.

70-0060 |“RAID spesifications’ was added. AD
Description of Physical Specifications CH
was changed. (40 s— 3min)
*6 and *7 was added. AD
*6 was changed to *8 and description CH
was changed.

70-0070 |Description of *1 was changed. CH

70-0080 |“Spare disk” was corrected. CR

70-0100 |*8 was added to “ Start-up time”. AD
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