adaptec,inc.

ABBENRIY &  BECOMMENBEB INEFIALIZATION PROEEBURE

This appendix defines the normal mechaniams for obtaining
the information required for system initimlization {rom SCSI
devices. The procedure should operate correctly for all SCSI-2
devices as vell as all SCSI devices meeting conformance level 2.

aTa. 2/87-_5,
* ";i n.1 Information Required for System Initialization

Memo to: John Lohmeyer, ANSI X3TS.2 Chairman L_/) } o §EEe | The following liamt of information is assummed necesaary and
HCR Corp. =i gufficient for normal ayatem initialization. The precedure will
3718 H. Rock Raoad P UFS i/ document the =stepa required to obtain this information and to
Wichita, KS 67226 L ’ achieve the deaired initiml atateas in the attached devicea.
Mema from: Robert N. Snively The following information is required for the system ta complete
Adaptec ite initielization:
582 Cottonwood
Hilpitee, CA 95035 1) A list of the inatalled and pavered on SCSI device ida for
! each SCSI port. SCSI deviceas that are not povered on are treated
Date: i as not inastalled, esssuming that the terminatore are povwered from
mEE Harch 10, 1387 a source other than the un-povered SCSI devices.
Subject: >
ubj Propoeed Appendix Describing Power On Protocale 2) A 1list of the inastalled SCSI LU‘'s for each SCSI device.
Dear Hr. Lahmeyer: Unpovered or failing LU'a may not be completely identifiable.
The following text is s draft proposal for an appendix to define A The device type for each availahle LU.
- the appropriate gyetem initialization eequence. The intent of
thie appendix is to provide a guideline for implementers of SCS5I1 4 The manufacturer and madel for each available Lu.
driver software that will always assure 8 succeesful eyatem
initielization proceas. The initiplization ehauld work ea well =) The =tate of readineas of each available LU.
for SCSI1 devicea as for SCSI-2 devicee, except that elightl r
information may be available from Etanaard 5251_2 devicgs. 7 RS 6) The gritical device type information for each available LU.
Thia information will vary depending on the device type.
7} The capahility of attached haoat targets and non-host
éZuf—u/T /ﬁ':;y' initiators should be identified by interested initietors and
targets.
Robert HN. Snively
~
Uy
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Tﬁe following atates should be eetahlished for each attached LU
that has power available and ia not feiling.

1) The LU should be sterted and esetablished in ite initiml
gtate if medin i8 ingtalled.

2) The LU should be prepared for medis inetellation if wedie
i nat ingtalled.

L]
31 All error conditiane asacciated with the eterting proceas
should be cleared.
4} All UNIT ATTENTION conditione ghould be cleared.
5) All dats transfer parameters should be established.
6) All eyatem tuning parametere ghould be establiehed where
known. Note that these may be modified dynamically to dimprove
the perfarmance cheracterigetice af the syatem.
n.3 Presedure for Initialiaing Deviaees
The aystem will execute the following stepe to perfarm
initielization. Some of the stepa will be detailed in subeequent
paregraphs. Hote that the text represents a primitive pgeudo-

code that can be converted to the appropriate eoftware object by
thoge wha implement device drivere. Since 8 multiple hoet
enviranment is assumed, implementation of the Soft Reset option
ig required.

n.2.1 Procedure Executed by Host Initiatorm

Hoet Initiator Activitiee:

Power On: It 4is massumed that each SCSI device ag it i=s
powered on performe appropriate internal reset
operatione and internal teet operatione. Once
povered on, initiatore that have target

capability muet be prepered to regpand to a
selection within 25@ milliseconde.

/gﬁi£‘Reset: At power on time, it ie likely that an sCcs1

Iy device has forced errors on the aongoing
activities on the SCSI bus. A saft reset will
be generated to notify attached active devicea
that any activitiee that may have been
occurring should be reetarted.

Find Device: Each addrese other than the tegting initiator’a
addrese will be tested to determine if any SCSI
device is attached. If attached, 4the INQUIRY
commend will be executed on LUN Q. The
information obteained will indicate the device
type, manufacturer and model ef the attached

I LUN @. In addition, the atandard command set
supported by the device will be indicated by
the ANSI-Approved Veraion field.

Find LUHN: Each poasible LUN eddrese on the devices found
ta exist will be tested for existence using an
INQUIRY command. Those found to be device type
7Fh (Logicel Unit Hot Present) will not be
included in the liamt of LU’s availseble. Those
descrjiibed by 8n0Y other device type indicateor
will he added to the tables and the device
type, manufacturer and model of the attached
LUN recorded.

Verify State: The verify etate test (Verify State Teet:) will
be made to clear any ouatanding errors, capture
and clear UNIT ATTENTION conditiona, and
determine the state of readinees of the LUN.
The device will be identified ae Ready, Haot
Ready, or Failing at the end of thia teet.

Device Init: The device will undergo a device dependent
initialization process. Thia procees is
described for Direct Acceas Devices in section
n.3.1. The proceaa Ifor Sequential Acceas

Devicea will be deascrihed in section n. 3.2,
The process for Proceseor Devices will be
deacribed 4in section n.3.3. Dther devicee
will not be coneidered since they tend to be
similar to one or another of the already
deacribed initielization procedures. The
initialization processa takee inta saccount the
state of the device as identified during the
Verify State Teast.

Device Online: The succesaful completion of the Device Init
procesa will allaw the device table entry to be
fully ensbled and the device mwmay Join the
syatem with all key parameters identified and
initimlized and with the device estate knawn and
preaented to the gyatem cperator.

n.2.2 Progedure Executed by Peripheral Device Initiatorme

A peripheral device initiator typically performs operationa only

under the direction of a hast initiator. Such aperetione may

include the Read and Write commande aesociated with management of

a Copy command. Other passible applicationa include the SEND

commend associated with Asynchronaua Event Notification. As

guch, they need not completely periorm the last two ateps defined
above. Since all commands are gimple logical commands whose
logical addresaes and file atructurea are managed by & hoat
proceasar, the Peripheral Device Initiatara normally need not
recover information about the media density, the aparing
algorithms, or other detailed information that may be required



only by & hoat proceesor.
y by

A:2:8 Betail af Shared Proesss Bteps and Teats

n.2.3.1 Verify State Teat:

The Verify Gtate Test usesa the follawing etepe to determine
whether a8 device has e&ny outatanding errare, to clear any
outstending UNIT ATTENTION conditions, and to determine the state
of the device. The Verify State Test will be executed againet
all devices that have returned INQUIRY datas with other than 8 7Fh
device type.

Verify State Teet:

TEST UHIT READY (1)

| BOOoD | CHECK CONDITIOHN

exit: LU READY |
REOUEST SENSE (2)

TEST UHIT READY (3)

| GOOD | CHECK COHNDITION
| 1
exit: LU READY
REQUEST SENSE (4)
1
_______________ 1
|
|
TEST UNIT READY (5)
|
]
_____________ L,
| GOOD I CHECK CONDITION
1 I
exit: LU READY 1
_______________ |
L |
()| I
REQUEST SENHSE (&)
~J ’ I
]
_____________ e
| HOT READY I OTHER CHECHK
1 1
exiti LU NHOT READY exit: LU FAILED

1
{

TEST UHIT READY (1):

This TEST UNIT READY command is uased to determine if any
outstanding check condition ar UNIT ATTENTION condition exiastas.
If not, the device is indicated to be ready.

REQUEST SENSE (2):

Thim REQUEST SENSE command 18 used to clear the ocutatanding
check condition. A normal SCSI-2 LU will probably present UNIT
ATTENTION in this sense informatiaon.

TEST UNIT READY (3):

This TEST UNIT READY command is used to see if the UNIT
ATTENTION or other errar was eucceesafully cleared. In esome
apecial cases, another error may have been neated with the UNIT
ATTENTION and this TEST UHIT READY command may aslso detect CHECK
CONDITIONH etatue.

REQUEST SEHSE (4):

This REQUEST SENSE commend is used to determine the errar
that vae aseociated with the TEST UNIT READY (3), This may be a
NOT READY indication or enother unexpected erraor. The error
should be cleared by the REQUEST SENSE.

TEST UNHIT READY (5):

This TEST UNIT READY command ia uged to asee if the check
conditione have finelly been cleared. If they have, the LU 1im
identified as Ready.

REQUEST SENSE (6):

This REQUEST SENSE command ig umed to determine the final
check condition that will bhe associeated with the LU under teat.
If the check condition indicatee ROT READY, the LU ias identified
ag HNot Ready. If the check conditiaon indicatea aome other
failure, the LU ie identified ma Faliling and the error conditiaon
ie logged in the sppropriate area.

n.3.1 Direct Accems Device Initialization Prooedure

The device dependent initimlization procese for 8 Direct Accees
Device may bhe divided into three independent activitiee. The
firat activity enableeg the minimum logical function required far
execution of the boat device READ commandsa. The second activity
ie executed againat all devicee, including the boot device, and
ig executed to establish ell required initiel perametera and
operating conditiona. The third activity is performed against
devices that have never heen formatted or initielized. Thise
activity ims normally performed by an initialization utility,

ne8ede d Beat Devise Initialisatien

It im assumed that the boot program and boot device have been
prepared 1in such a manner that praper bhlock lengths, data file
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contentse, and logical addreseea have been implemented by both the
boot deviece and the boot program. The boot praogram must then
prepare the boot device for operation in the following manner.

Dirdot Accesa Device during execution of the previeus TIHOUIRY
caommand. Exegcution of thease ateps may be overlapped from one LU
ta another. 1f the hoat ims supperting only a limited renge of

Verify Ready: The atate of the device a= determined by the devices, many of theae etepa and operationa may be skipped or
Verify State operation is examined. If the aimplified.
i
?;iiedi"dtﬁstegooihgivizzeIniiﬁ:iiﬁgtiﬁz ;: n;: Verify Ready: The atate of the device as determined by the
f z

yerify State operation is examined. If the
step indicates that the required drive i=s
Failed, the General System Initialization ia
Start Device: A START/STOP command im executed with the start :g; i::ﬁﬁ::ig_“"d sppropriate error indications
bit aet to caume the drive to gpin up 1f it ie
not already spinning. The Immediate bit should

performed Bnd appropriate errar indicetions are
presented.

Start Devicet A START/STOP command is esecuted with the astart

be set to @ in order to guarantee that the bit met to cause the drive to spin up if it is
. returned estatus reflects the completion of the not already epinning. If GOOD etatus ia

device etart operation. A dieconnect operation
ie likely, since the pover on procege may take
s considerable period of time. If eystem
cantralled power aequencing of the drivea is
required, it 1is done by managing the timing
relationehip of the START/STOP caommande to

returned, the next atep is etarted. If CHECK
CONDITION statues is presented, a REQUEST SEHSE
command 18 executed to determine what error
candition was detected. if an ILLEGAL REQUEST
senge key ig found, the START/STOP command was
not eupported by the device and the next atep

different LU’'8. 1f GOOD stetue ie returned, im atarted. If any other errar is detected,
the next step ie started. If CHECK CONDITION the General System Initielization is terminated
etatus is preeented, 8 REDUEST SENSE caommand ie atd appropriate — indicationsa B
executed to determine what error condition wae presented.

detected. If an ILLEGAL REQUEST sense key 18

found, the START/STOP command wae not gupported Verify Ready / Spinning: A Verify State Teat ia perfarmed. If

by the device and the next step ias started. If
eny other erraor ia detected, the Boot Device
Initialization 4is terminated and appropriate
error indicetione are preeented.

the device is Ready, the next step ie started.
if the device ia Not Ready or Failing, the
General Syetem Initimlization ig terminated and
appropriate error indicationa are presented.

Verify Ready / Spinning: A Verify State Test ie periormed. It
the device ie Ready, the next step is sterted.
1f the device is Hot Ready or Failing, the Boot
Device Initimlization is terminated and
appropriste error indications are presented.

Determine Parameterat If the ANSI-Approved Veraian field of the
previoualy executed INOUIRY commend was @ or 1,
the Mode Sense information ie vendor unique and
this functien should be skipped unlese required
by the vender unique initialization protocole.

Boot: The bhoot READ operations can now be etarted
againet the drive. It is sssumed thet the
information read in te the host proceesor
includes the programs that are required to
continue the aeystem initialization and bring-up
process, including the neceesary praograemsg to
perfarm the ather ayatem initimlization astepsa.

If the ANSI-Approved Vereion field is 2, Hode
Senae information 1e partially gtandardized by
the 5CSI-2 document. In thiz case, a HODE
SENSE command ig executed with the page control
field 8set to requeat Current Valuee &8nd the
page code met to requeat all pagee. A record
ia made of the Current Valuee.

A second MODE SENSE command is executed with
the page cantrol field set to requeet
Changeable Valuee for 8ll pages. A record 1e
made of the Changeasble Values.

ned.1.2 Oeneral Byatem Initimlization

After bonting hae been performed, the host ig masumed to have the
neceesary device drivere to perfarm ather initielization
functiona. A general direct aecceas device initimlization
procedure ia defined below. The initimlization procedure must be
executed for each attached LU that hae been identified ee a



Any errore that occur during the execution of
the two HODE SENSE commends are recorded and
the initislization Zfor the Zfailing LUN i8m
terminated.

Set Perameters: If the ANSI-Approved Versian field ig @ or 1,
the initialization operation ie vendor unique
and muet be executed according to the rules for
the particular installed device. The system
muat heve scme other asource aof information
cancerning these requirements.

If the ANSI-Approved Version field 1ie 2, the
Hode Select farmat is largely defined by the

sCc51-2 specification. The actual set up
requiremente for the parametera are
characteriatic of the particular eyetem and
mugt be known to the ayatem, The Current

Valueg and the Changeable Values obtained by
the previoue etep are examined to aee 1f the
get up requirements are egatiafied end 1f they
can he modified. If mll valuee are correct,
the remainder of this function may be ekipped.
I1f modifications must be made to the Changeable
Valueas, & HDDE SELECT is performed to modify

the approprieste pagee. Thie may include
madifying error recavery parameters ar
perfarmance tuning parameters. Host geametry

parameters will not be modifisble during
General System Initimlization.

Determine Capacity: The capacity and block eize aof the LU are
determined by executing a READ CAPACITY
command. The infarmetion iz astored for accees

by the eyatem device driveras.

The device 1e now fully initielized and 8ll required device
infarmation hae been made available to the syetem. When all

availeble non-failing devicea have been initialized, the syatem

ie entirely cperational and ayetem initializetion ie coneidered

complete.

n.3.1.83 Direct Accems Device HNedia Initialization Procedure

The following initieslization pracedure is not part of normel
pover up Byetem initialization. It is e=ssumed to be perfarmed
after completion of the General Syatem Initialization proceee but
uses only the INGQUIRY infarmation obtained during that proceea.
It 1ie performed to dinitielize device media &and 12 normally
performed only by a syastem utility.

Determine Formet Requirementi The requirement to perform a
format operation ie normally generated by &n
operatar wha has just ingtelled B new device
known to require formating. It may eleo be

3 generated by recognition that a device has
information that ia no longer valid and that

must be totally erased. it may also be
generated by changes in ayatem requirementa,
including different block aizes. Finally,

reformatting may be required to restructure the
defect management.

The General Syatem Initielization has probably
identified the device as failing because of the
inability of the device to recover Read
Capacity parametera. The machine is assumed to
have . been atarted during the Beneral System
Initialization process. The Verify State Teet
ia nov executed again. The device should be
Ready according to that teat. If the LU is HNot
Ready or Feiling, the Hedia Initialization
procees 18 terminated and appropriate errors
are posted.

Determine Format Parametera: If the ANSI-Appraved Veresion fileld
is @ or 1, the media initialization operation
ia vendor unique and must be executed eccording
to the rulee for the particular inatalled
device. The syatem must have some other asource
of infaormation concerning these requirementa.

If the ANSI-Appraved Vermion field i=s 2, s HODE
SENSE command im executed with the page control
cade aet to Current Velues and the page code
eet ta All Pages. The information aobtained
should provide all the information available to
the LU about its format requirementa. The MODE
SENSE command ias executed again with the page
cantrol code set ta Changeable Values and the
page code set to All Pages. The informatiaon
indicetea what values muat be provided by the
ayatem to complete the format parameters. I1f
either of these MODE SENSE operations does not
complete normally, the media initilalization
operation 4is terminated and appropriate error
indications recorded.

Set Format Parametera: If the ANSI-Approved Vereion field is @
or 1, the format requiremente are vendor unique
and the appropriate commands muat be known to
the initialization wutility. Thase format
preparation commands are executed at this time.

if the ANSI-Approved Version field ia 2, the
Lu ia prepared for media formatting by
execution of a HODE SELECT command. The
necesaary formatting parameters are selected to
meet the system requirements and filled into
the changeable value locations. The HODE

1o



SELECT cammand ia then executed. If the

command faeila, appropriate error indicatione
are recaorded and the Hedia Initimlization
processg ie terminated. If the command

succeeds, the next atep is perfarmed.

Perform Format Operation: The appropriate format parametere
are egtablished and the FORHAT command 18
executed. The FORHMAT parametera depend on the
syetem requiremente and the device
cepabilities. Theae parametera should be made
esaily variable in the aperating ayatem
architecture eo that modifications cen be
performed when syetem or device requirementsa
change. An ILLEGAL REQUEST error may be
generated 1f improper format peremetere are
eelected. 1f the command faile, appropriate
error indications are recorded and the Hedia
Initialization process ie terminated. If the
command eucceede, the device ie fully
aperational and the next step ie performed.

Set Parametera:t I1f the AHSI-Apprcved Version field ies @ or 1,
the 4initialization operation 1= vendar unique
and must be executed according to the rulee for
the particular inetalled device. The eyatem
muet have eome aother source of information
concerning theee requirementsa.

If the ANSI-Appraoved Vereion field 1= 2, the
Hode GSelect format is largely defined by the

sCSI-2 apecification. The 8sctual aet up
requirements for the parameters are
charscteriatic of the particular syatem and
muet be known to the system. The Current

Values &and the parametere estahlished by the
MODE SELECT / FORMAT sequence are examined to
aee 1if the eet up requiremente are patiefied
and if they should be modified. I1f sll values
are correct, the remainder of this function may
be skipped. If madifications must be made to
the Changeable Values, a MODE SELECT ia
performed to modify the appropriate peges.
Thie may include modifying error recouvery
parametere or perfarmance tuning parameters.
Mot geometry parametere were established by
the etoring of pearameters during the HODE
SELECT / FORHMAT sequence Bnd will nat be
modifiable.

29/

Determine Capacity: The capacity and block size of the LU are
determined by executing a8 READ CAPACITY
command. The informetion ie staored for accese
by the esystem device drivers.

11

The device im nov initialized and prepared to partake in syatem
ariented mativities. Other ayatem initialization aperatione may
alao be required, including the eatablisghment of eystem voluwne
labels, tablea of contents, and othersa.

n.3.2 Sequential Access Device Initimlization Procedure

TO BE DEFINED

n, 2.3 Proceasor Device Initialization Procedure

TO BE DEFINED

12



