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To: SCSI Working Group 1/14/87
From: Jeffrey Stai
Subject: Format Unit

The following attached pages show the FORMAT UNIT command
revised as we discussed at the Hay meeting. I probably
overstepped my charter a little bit on this one, but I caught
several places that were redundant, conflicting, or in desperate
need of clarification. I (honestly!) believe that I have made
only editorial changes. The changes made at the May meekting were
included here in addition to my own inputs. In summary:

- repaired conflict between G and D list definitions

- «clarified D 1list: tightened wording te match other
sections

- Brought the CmpLst bit into similar meaning with the DPRY
bit as part of effort to repair STPF definition

- Folded Table 8-5 into B-6; deleted B8-5

-~ Added note describing control of defect sources

- Clarified Table B-6
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Cossand Descriptions far Direct-Access Devices 4/i5re7
8,1.2. FORMAT UNLT Comaand

Peripheral Device Typet Direct ficcess
Operation Code Type: Handatory

Table 6-3: FOAHAF UNIT Cozzand

'
I} Llegical Unit Huaber i FaiData! Ceplst | Defect List Format H
----- e e Ll |
1 Yendor Unique i
304 MER) .
----- thihd Interleave =]
i LS8 |
5 | Vendor Uniquea Reserved i Flag 3 Link

The FORMAT UMET coasand (Table _-_) enzures that the sedium is formatted so
that all of the initiator addressible logical locls can be accessed. [n
addition, tha =edium say be certified and control structures eay be created
for the sanagesent of the medius and defects., Thera is oo quarantee that the
aediua has or has not been altered.

The simplest azndatory fors of the FORHAT UNIT coseand (with no forsat datal
accoaplishes sediua foraatting with Little iritiator control aver defect
sanagesent. The tarqet isplesentation deteraines Lhe degree of defect
sanagesent that is to be performed. Tua additional mandatory foras of this
coanand increase the initiatcr's controb over defect managesent. Several
optional fores uf this coamand further increase the initiator's contral over
defect managesent, by allowing the initiator to specify which defect list(s)
are to be used, to specify defect locations lin several formats), to enable
target certification, and to specify what to do in the event that defect lisls
are not accessible.

The FORMAT UNIT coesand shall be rejected with RESERVATION COMFLICT status
if any estent in the specified Jogical unit is reserved by any initiater lsee
P

It is recoscended that HODE SELECT paraseters [if any) be set property prior to
issuing the FORMAT UNLT cosmend., Saveable format paraneters (see FIOE SELECT)
shall be sared by the larget prior to retursing GODD status.

During the execution of the FORMAT UHIT coamand, the target may perforas 2
sediua defect aanageseat algoritha (which can be controiled by the initiator,
using optional fores of this cosnand). Feur sources of defect location
inforaation Lhereafter called defects) are defined as followst
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Prisary defect (P) list. This is the list of defects, usually supplied by
the n}iqina] panufacturer of the device or sedive, that are considered as
permanent defects. it ta reconzended that the device manafacturer recard the
P tist on e apecrite foeation on the device or aediuss The P Iist 15 localed
outside of the initiater-accessible logical block space. fhe P list is
accessible by the target (to reference while foreatling), but it is not
porsally accessible by tha initiator eacepl through the READ DEFECT DATA
conpaad. ihe P bist shadb nob be aubject to addrtrenss Juce crealed, the
arigival P list shall not be subject to change.

Tarqet certification (€) Mist. This Jist includzs defects detected by the
target during an optionzl certificatian process sxpcuted during the FORMAT
UHIT cossand. The C List aay ar say ot be saved and recorded as 2 separate
list by the target. This List shall be acded to Lhe & list.

Data defect (0) list, This lict of defect descriptors eay be supplied to
the target by the initiator in the DAIA 06l phase of the FOSHAT UNIT coarand
as shown in Table -_. The defect list length in Lhe defect list healer zay
be zern, in which case thera 35 na 0 Jist. The [ list list eay or a3y not be
saved and recorded as a separate list by the target. This list shall be added
to the 6 list.

Grown defect (6) list. This list includes all deiects sent to the target
from Lhe initiator or identified by the target. This list does not 13clude
the P list of dafects. This List shall include defects provided to the target
in 0 bists during previous FORKAT UNIT cocaands or the current FORMAT USIT
coksand. Eatries to this list say also include (at the target’s optionl:

1) Gefecka provided to the target in § iiets daring previous FERMAT UHIT
coaneada or the corrent FORMAT BNIT cosasnd:

{1) The target certification defects (C list) detecled during previous
FORMAT UNIT conaands, the current FORMAT UHLT cosaand, or veador unique
utilities.

{2) Defects identified by the REASSIGH BLOCKS coanand.

{3) Defects identified by the target and autosatically reassigned by the
target during the execution of other cossands. The 1splenzntation of
autoeatic defect reassigneent is target specific. (See Lhe error recovery
paraseters page of the MODE SELECT cosmznd.)

A foreat dala (FatData) bit of cne indicates that a DATA DUT phase shall
take place during the comsand execution. The first four bytes of the DATA OUT
phase are the defect 1ist header (cee Table _-_), which is followed by zero or
sore bytes of defect descriptors, Fhia defect brat specifres the & tist that
ahatt be enkered tnto the defeck mepr This cap indicatea the defective oreas
Fach defect descraplor wwdicates & Jefective irea of the eediun that the
target shall resove éros Lhe space thal contiins the initiator's addressable
logical blocks. Betasts of how the map 18 stored and hon the sediva fa
reasargn are isphesentstron specrfter The forzat of the defect descripters in
the defect list 1s detersined by the defect list forsat field in the CIB (see
Table -_}.

A FatData bit of zero indicates that the DATA DUT phase shall nat occur Ino
defect list header and no defect descriplars ara supplied by the imtiator).
This fora of the FORMAT UNIT cczsand allows the target to foraat the sediua
with its choice of paraseters defect sources.
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A cosplete list (CepLst} bit of one indicates that the data supplied by the
initiator during the DATA DUT phase of the comsand ¢0 list) includes Lhe
coaplete List of known defects. Any previous defect map or defect data,
except the P list Lif any), shall be erased by the tarqet. The resull is to
purge any previous B list and to build a new B List, IF therp was a previous
P list, it shall be retained. The tarqet aay add ta this D list as it foreats
the sediun, according to the foraal optiens selected in the defect list header
fsee Table -_), by perfarsing a tarqet Cerlification process {creating a new
€ list). The cosbination of the D list ard the C List {if certification is
perforsed) creates tha new 6 1ist.  When using the block forsat with a
Caplst bit of one, the defect list refers ta the new block length land ot to
the previous block length, if it is differeat) and Lhe defect list refers ta
physical addresses [i.e., addresses Lhat the logical blaocks would occupy if
there vere no defects, not the previous logical block addresses).

A Caplsl bit of zero indicates that the data supplied by the initiator
during the DATA DUT phase (8 list) is in addition ta ecisting defect data
already identified, The target say add to this D list as it forsats the
sediua, according do the format oplions selected in Ibe defect 1ist header
(see Table -_), by performing a target certification procass (creating a new
C ligl). The cocbination of the D list, tha C bist {if certification is
perforsed), and any previous B list creates the new 6 list. fhe Eargsb shaib
resasqn any affected togical blockss If the target cancot focate the 6 list,
or 1t caneot deternive whether a 6 Iist evisls, il shall perfora the action
specified by the state of the STPF bit. %hen using the block format with a
Caplst hit of zero, the defect list refers Lo the previous block length {ang
not to the new block length, if it is different] and the defect 1ist refers to
previous logical block addresses (not physical addresses),

If the FatData bit is one, the defect list format field specifies which
format is to be used for the defect list (see Table _- ).

The interleave field requests that the logical blocks be related in a
specific fashion to the physical blocks to facilitate speed matching between
the host bus data transfer rate and Lhe block data transfer rate fros the
device. fn interleave value of zero requests that the target use its defaull
iaterjeave. An interleave value of one requests that consecutive logical
blocks be placed in consecutive physical order. Values of two or greater are
vendor unique.
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Table 8-4: FORKAT URIT Defect List
!
{

Bitt 7 1 & I A T R T A A T | 0!
Byte | H H H \ H H
0 Reserved i
----- | S e R S SR S S SR S sl
L % FOV § OFRY & DBCRT 1§ STPF Reserved oW
21 nspl i . H
----- f== Defect List Length L]
I (L36) &
i Defect Descriploris) H
-1 Defect Cescriptor O H
o4 (See specrfic lable for Length.) '
----- H S S 4 L S R R AR SR SRS R
H w '

i . i

H . !
----- : Y
0-1 Dedect Qescriptor n i
x| {See specific table for length.) H

febte G-5¢ FORNAT UNE Befect Bescriptor Foramat

Bit in €GB Byte ¢
4§ 3 2 0t @
FatBsta
+  Eapkat
+ o+ Bafect kb
t t Forast
b+t t See febie Befect Bescriptor Forast

e 8 & 8 @8 none  Ho Befect krat Header or Befect Bescriptors

rF @ 8 @ mome Btock Forsst

i Pt 0 0 o Bytes froa Indexr Foraak

t ¥ i ] t ot Physical Sector Foreat
[ T D ] none  Yender untque
kil other codes none  Reserved

B = }or 0 dizes; dont cere berads
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The defect list header provides four optional farsat contral bits, Targets
that isplesent these bats give Lhe initiator additional contral aver the
handiing of the prisary defect P} tist; the enshitng of a target sedice
cerbtfication pracedore; and the handitng of certetn ercar cendrtionss use of
the four defect sources.

A foreat options valid (FOV) bit of rero indicates that the target shall use
ils defaull cettings for the DFRY, DCRY, and SIPF bits (see below). The
initiater should set these bils to zera, [f any of these bits are nonzero,
the target shall return CHECK COMDITION status and set Lhe sense ley to
ILLEBAL REQUEST.

A FOV il of one indicales that the target shall ezamice the setting of Lhe
OPET, DCAT, and STFF bite. Selection of unispleaented fuacticns shall cavse
Lhe target to return CHECK CONDITIGN status end to set the cense bey to
ILLEGAL FEOUEST. When FOY is one the DFRT, DCRT, ard STFF bils ara defined s
tollous:

A disable primary LPRY) bit of :era indicales that the target shall not uee
portions of the sediva identiiied as defective in the prisary defect P) list
for initiator addressable logical blocks. !f the targat canact lacate the P
list or it cannot determine whether a 7 1ist exists, 1t shall return CHEEX
EBNGHIIEN status and shai} set the sense key to Ewhat?ds perfors the action
specified by the state of the STFF bit. <

A OPRY bit of one indicates that tha target shall nol use the P list to
identify defective areas of the sediva. The P list is not deleted, d{Setting
the Espkat bit ko ane tn the EED provides o similar eechonism to ignore the §
traty homever the B Fist is then replacedst

A disable certification (OCAT) bit of rero indicates that the target shall
perfors a target-specific sediuve cerlification process to generate a target
certification IC) list,

A DCRE bit of one indicates that the target shall not perdors the target-
specific sediua certification process while forsatting.

A atep forask {5TPFH bit of tero tadicates that khe tarqet shet} continae
the foreat process even if etther of the P or 6 Fisks are not sceceasfuity
acceased in whole or in parts in thia casey the target shabl return EHEEN
EENDIFIAN statos and shati set the sense key to REEBVERER ERABR aft=r
conpietion af the foreat procesa; tf no other ercor occwrs:

A SIFF brt of one indicates that the targeb shatb stop the formsk process
opon faiting to sueceasfolly sccess; tn whate or in pert; eny of the P or 6
brstes The target shatt then return EHEEK EBNBIFIEN statos and ahaib set the
zenae key to MEBIUM ERRGR:

The stop farwat (STPF) bet controls dhe beharior of Lbhe target mhen oke of
the folloming events occurss

(1) The tarqet has beep commanded to use {he Primary defect Iist (DPAY is
set to rero), and Lhe target casnot locate the list or delernine whelher the
list exists;

(2) The targel has been coxvanded to use the Gromn defect list (Caplst is

set lo zerel, and the tarqet caweol Jocate the list or deterafne mhether the
list exists.

SC5[-2 Working Draft Proposal B-5 Ravieion |

Consand Descriptions for Direct-Access Devices 4115/87

A SIPF bit of rero indicales thal, if ove or beth of the abore conditions
joccars, the target shall costinve lo execule the FRRNAT URIT connand, The
Utarget shall retura CRECK CONDITION status aad shall set the sease bey to
RECOYERED ERROR after coapletion of the FGREAT UNIT connaed, if ao other error
occurs.

A STPF dit of one indicales that, if owe or both of the above condilioas
occurs, the target shall terwisale the execution of the FORHAT UKIT connvand.
The target shall retors CHECK CORDITION status eud shall set the semse Ley to
REDIUN ERROR.

IAPLEMERTOR™S KOTE: The use of {he format data bit (FatData), cosplete Qist
bit (Coplst), and the defect header gire conplete control to the inztiator
over which defect sources will or will vot be used during he FORNAT UKIT
connand. By setting the defect Iist leagth to rero, and specafying bloct
foroat defect descriplors, the inatiater can send the format optice control
bits to the target and garn control over the use of P awdior C lists,
wethout havisg to specafy a D list.

Table -_ definas the ispleaentation requireseats for the FORKAT UNLT
coacand,
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[note: this table has major changes]

Table B-&: FORMAT URLT Defect Descriptor Format and Requireaents

Fetbata

! Caplst Defect

i1 Detect List List Cosaand

v 13 Foraat Length Type Cossents

00000 WA Mandatory Tarqet-deiined use of defect sources.

ELOCK FORNRT:

Locoo lero  Mandatory (1), 13)
L1d0¢C Tero  Handatory (1),(4)
10000 0 Opticnal 12,(T
11000 0 Optional (2}, 14}

BYTES FAOM IHDEX FORMAT:

£0100 ters  Optional  11),13)
11100 lera  Optional  (1),¢4)
10100 0 Optional  I2),[R)
11100 W Optional (21,04}

FHYSICAL SECTOR FORHAT:

Lotrot Iero  Optional {1),13)
11101 lera  Optional  (11,04)
10101 W0 Oplional (D), (3)
11101 Y0 Opticnal 120,14}
o110 Vendar Unique
11110 Veador Unique

AL other codes Reserved

General note: ALl options described above rause a new 6 1ist to be created
during the ezecution of the FORMAT UKIT consand as described in the text ahove.

113: Ho D list is transfered to the target during Lhe DATA OUT phase,

{212 A 0 list is transfered to the target duriag the DATA OUT phase. Add the
D List defects to the new G list.

131 Use the existing 6 list as a defect source, Add existing 6 List defects
to the new § list.

14): Discard the ecisting B List. T nct add existing B list defacts to tre
new 6 list.

s
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Hote: Haage of the P List and the E Hist ig centrotied by the FOV; BPRY; and

ERF bita in the defect header: fapkesentation of theae bits i aptienal 3
deseribed tn the texks
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