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Definitions

* 528MB - The maxi mun drive capacity that is supported by 1024
cylinders, 16 heads and 63 sectors (1024x16x63x512). This
is the limt for CHS addressing in the original |IBM PC XT
and | BM PC/ AT | NT 13H BI CS.

* 8GB - The maxi mum drive capacity that can be supported by 1024
cylinders, 256 heads and 63 sectors (1024x256x63x512). This
is the limt for the BIOS I NT.13H AH=0xH calls.

* ATA - AT Attachnent -- The real nanme of what is wdely known
as | DE.

* CE Cylinder - Custoner Engineering cylinder. This is the
| ast cylinder in P-CHS node. |BM has always reserved this
cylinder for use of disk diagnostic prograns. WMany BI OS do
not account for it correctly. It is of questionable value
t hese days and probably shoul d be consi dered obsol ete.
However, since there is no industry w de agreenent, beware.
There is no CE Cylinder reserved in the L-CHS address. Al so
bewar e of diagnostic prograns that don't realize they are
operating in L-CHS node and think that the |l ast L-CHS cylinder
is the CE Cylinder.

* CHS - Cylinder/Head/ Sector. This is the traditional way to
address sectors on a disk. There are at |east two types
of CHS addressing: the CHS that is used at the I NT 13H
interface and the CHS that is used at the ATA device
interface. In the MFM RLL/ESDI and early ATA days the CHS
used at the INT 13H interface was the sane as the CHS used at
the device interface.

Today we have CHS translating BIOS types that can use one CHS
at the INT 13H interface and a different CHS at the device
interface. These two types of CHS will be called the |ogical
CHS or L-CHS and the physical CHS or P-CHS in this docunent.



L-CHS is the CHS used at the INT 13H interface and P-CHS i s
the CHS used at the device interface.

The L-CHS used at the INT 13 interface allows up to 256 heads,
up to 1024 cylinders and up to 63 sectors. This allows
support of up to 8GB drives. This schene started with either
ESDI or SCSI adapters nany years ago.

The P-CHS used at the device interface allows up to 16 heads
up to 65535 cylinders, and up to 63 sectors. This allows
access to 2728 sectors (136GB) on an ATA device.  Wen a P-CHS
is used at the INT 13H interface it is limted to 1024
cylinders, 16 heads and 63 sectors. This is where the old
528MB limt originated.

ATA devi ces may al so support LBA at the device/interface. LBA
al l ows access to approxi mately 2728 sectors (137GB) on an ATA
devi ce.

A SCSI host adapter can convert a L-CHS directly to an LBA
used in the SCSI read/wite commands. On a PC today, SCSI is
also limted to 8G when CHS addressing is used at the I NI 13H
i nterface.

* EDPT - Enhanced fixed Di sk Paraneter Table -- This table
returns additional information for BIOS drive nunbers 80H and
81H  The EDPT for BICS drive . 80His pointed to by INT 41H
The EDPT for BIOS drive 81H is pointed to by INT 46H  The
EDPT is a fixed disk paranmeter table with an AxH signature
byte. This table format returns two sets of CHS information.
One set is the L-CHS and is probably the sanme as returned by
I NT 13H AH=08H. The other set is the P-CHS used at the drive
interface. This type of table allows drives with >1024
cylinders or drives >528MB to be supported. The translated
CHS wi Il have <=1024 cylinders and (probably) >16 heads. The
CHS used at the drive interface will have >1024 cylinders and
<=16 heads. It .is-unclear how the IBM defined CE cylinder is
accounted for in such a table. Conpaq probably gets the
credit for the original definition of this type of table.

* FDPT - Fixed Dissk Paraneter Table - This table returns
additional information for BIGOS drive nunbers 80H and 81H.
The FDPT for BICS drive 80H is pointed to by INT 41H  The
FDPT for BIOS drive 81H is pointed to by INT 46H A FDPT does
not have a AxH signature byte. This table fornmat returns a
single set of CHS information. The L-CHS information returned
by this table is probably the sane as the P-CHS and is al so
probably the sane as the L-CHS returned by I NT 13H AH=08H.
However, not all BICS properly account for the | BM defined CE
cylinder and this can cause a one or two cylinder difference
bet ween the nunber of cylinders returned in the AH=08H dat a
and the FDPT data. IBMgets the credit for the original
definition of this type of table.



* LBA - Logical Block Address. Another way of addressing
sectors that uses a sinple nunbering schene starting with zero
as the address of the first sector on a device. The ATA
standard requires that cylinder 0, head 0, sector 1 address
the sane sector as addressed by LBA 0. LBA addressing can be
used at the ATA interface if the ATA device supports it. LBA
addressing is also used at the INT 13H interface by the AH=4xH
read/ wite calls.

* L-CHS -- Logical CHS. The CHS used at the INT 13H interface by
the AH=0xH calls. See CHS above.

* MBR - Master Boot Record (also known as a partition table) -
The sector |ocated at cylinder O head O sector 1 (or LBA 0).
This sector is created by an "FDI SK" utility program The MBR
may be the only partition table sector ‘or the MBR can be the
first of nultiple partition table sectors that forma |inked
list. A partition table entry can describe the starting and
endi ng sector addresses of a partition (also known as a
| ogi cal volunme or a logical drive) in both L-CHS and LBA form
Partition table entries use the L-CHS returned by INT 13H
AH=08H. O der FDI SK prograns nmay not conpute valid LBA
val ues.

* OS - QOperating System

* P-CHS -- Physical CHS. The CHS used at the ATA device
interface. This CHS is also used at the INT 13H interface by
older BIOS s that do not support >1024 cylinders or >528MB.
See CHS above.

Background and Assunpti ons

First, please note that this is witten with the OGS i npl enentor
in mnd and that | .amtal ki ng about the possible BIOS types as
seen by an OS during its hardware configuration search

It is very inmportant that you not be confused by all the

m si nformati on going around these days. Al OS s that want to be
co-resident with another OS (and that is all of the PC based OS's
that I know of) MJST use INT 13H to determ ne the capacity of a
hard disk. And that capacity information MJUST be determ ned in
L-CHS node. Wiy is this? Because: 1) FDISK and the partition
tables are really L-CHS based, and 2) MS/PC DOS uses | NT 13H
AH=02H and AH=03H to read and wite the disk and these BIOS calls
are L-CHS based. The boot processing done by the BICS is al

L- CHS based.  During the boot processing, all of the disk read
accesses are done in L-CHS node via INT 13H and this includes

| oading the first of the OS' s kernel code or boot manager's code.

Second, because there can be nultiple BICS types in any one



system each drive may be under the control of a different type
of BICS. For exanple, drive 80H (the first hard drive) could be
controlled by the original systemBICS, drive 81H (the second
drive) could be controlled by a option ROMBICS and drive 82H
(the third drive) could be controlled by a software driver.

Al so, be aware that each drive could be a different type, for
exanpl e, drive 80H could be an MFM drive, drive 81H could be an
ATA drive, drive 82H could be a SCSI drive.

Third, not all OS s understand or use BICS drive nunbers greater
than 81H. Even if there is INT 13H support for drives 82H or
greater, the OS nay not use that support.

Fourth, the BIOS INT 13H configuration calls are:

* AH=08H, Get Drive Paraneters -- This call is restricted to
drives up to 528MB without CHS translation and to drives up to
8@ with CHS translation. For older BIOS wth no support for
>1024 cylinders or >528MB, this call returns the sane CHS as
is used at the ATA interface (the P-CHS). For newer BICOS s
that do support >1024 cylinders or:.>528MB, this call returns a
translated CHS (the L-CHS). The CHS returned by this call is
used by FDISK to build partition records.

* AH=41H, Get BI OS Extensions Support -- This call is used to
determine if the IBMMcrosoft Extensions or if the Phoenix
Enhanced INT 13H calls are supported for the BIOS drive
nunber .

* AH=48H, Extended Get Drive Paraneters -- This call is used to
determ ne the CHS geonetries, LBA information and ot her data
about the BI OGS drive nunber.

* the FDPT or EDPT -- While not actually a call, but instead a
data area, the FDPT or EDPT can return additional infornation
about a dri ve.

* other tables -- The IBM M crosoft extensions provide a pointer
to a drive paraneter table via INT 13H AH=48H. The Phoeni x
enhancenment provides a pointer to a drive paraneter table
extension via dNT 13H AH=48H. These tables are NOT the sane
as the FDPT or EDPT.

Note: The INT 13H AH=4xH calls duplicate the ol der AH=0OxH calls
but use a different paraneter passing structure. This new
structure allows support of drives wwth up to 2"64 sectors
(really BIGdrives). Wile at the INT 13H interface the AH=4xH
calls are LBA based, these calls do NOT require that the drive
support LBA addressing.



CHS Transl ation Al gorithns

NOTE: Before you send ne email about this, read this entire
section. Thanks!

As you read this, don't forget that all of the boot processing
done by the systemBIOS via INT 19H and I NT 13H use only the INT
13H AH=0xH calls and that all of this processing is done in CHS
node.

First, lets review all the different ways a BI OS can be called
to performread/wite operations and the conversions that a BIOS
must support.

' * An old BICS (like BIOS type 1 below) does no CHS transl ation
and does not use LBA. It only supports the AH=0xH calls:

| NT 13H (L-CHS == P-CHS) ATA
AHEOXH - -------emmmmee e e AT - > devi ce
(L-CHS) (P-CHS)

* A newer BIOS may support CHS translation and it may support
LBA at the ATA interface:

I NT 13H L- CHS ATA
AH=OxH --+-->1to e N > devi ce
(L-CHS) | P-CHS | (P-CHS)

I I

| | P- CHS

| +-->1to0 --+

| LBA |

I I

| L- CHS | ATA

+--> 10 Sm-------------- +---> device

LBA (LBA)



* Areally new BICS may al so support the AH=4xH in addtion to
the ol der AHAOxH calls. This BI OGS nust support all possible
conbi nati ons of CHS and LBA at both the INT 13H and ATA

i nterfaces:
| NT 13H ATA
AHEAXH - - - oo e > devi ce
(LBA) | (LBA)
I
| LBA
+-->t0  mmemmmmmmm——oo- +
P- CHS |
I
| NT 13H L- CHS | ATA
AH=OxH --+-->1to e +---> device
(L- CHS) | P- CHS | (P-CHS)
I I
| | P- CHS
| +-->to - -+
| LBA |
I I
| L- CHS | ATA
+--> 10 ---------E e +---> device
LBA (LBA)

You would think there is only one L-CHS to P-CHS transl ation
algorithm only one L-CHS to LBA translation algorithmand only
one P-CHS to LBA translation algorithm But this is not so.
Why? Because there is no docunent that standardi zes such an
algorithm You can not rely on all BIOS's and OS's to do these
transl ati ons the sane way.

The followi ng explains what is wi dely accepted as the
"correct" algorithns.

An ATA di sk nust inplenment both CHS and LBA addressi ng and

nmust at any given tine support only one P-CHS at the device
interface. And, the drive nust nmaintain a strick relationship
bet ween the sector addressing in CHS node and LBA node. Quoting
t he ATA-2 docunent:

LBA = ( (cylinder * heads_per_cylinder + heads )
* 'sectors_per_track ) + sector - 1

wher e heads per cylinder and sectors _per_track are the
current
transl ati on node val ues.

This algorithm can also be used by a BICS or an OS to convert
a L-CHS to an LBA as we'll see bel ow.



This al gorithm can be reversed such that an LBA can be
converted to a CHS:

cylinder = LBA / (heads_per_cylinder * sectors_per_track)
tenp = LBA % (heads_per _cylinder * sectors_per __track)
head = tenp / sectors_per _track
sector = tenp % sectors_per_track + 1

Whil e nost OS' s conpute disk addresses in an LBA schenme, an OS
| i ke DOS nust convert that LBAto a CHS in order to call INT 13H

Technically an INT 13H should follow this process. when
converting an L-CHS to a P-CHS:

1) convert the L-CHS to an LBA
2) convert the LBA to a P-CHS,

If an LBAis required at the ATA interface, then this third
step i s needed:

3) convert the P-CHS to an LBA
Al'l of these conversions are done by nornmal arithnetic.

However, while this is the technically correct way to do

things, certain short cuts can be taken. It is possible to
convert an L-CHS directly to a P-CHS using bit a bit shifting
algorithm This conbines steps 1 and 2. And, if the ATA device
bei ng used supports LBA, steps‘2 and 3 are not needed. The LBA
val ue produced in step 1 is the sane as the LBA val ue produced in
step 3.

AN EXAMPLE
Lets | ook at an exanple. Lets say that the L-CHS is 1000
cylinders 10 heads and 50 sectors, the P-CHS is 2000 cylinders, 5
heads and 50 sectors.. . Lets say we want to access the sector at
L-CHS 2, 4, 3.
* step 1 converts the L-CHS to an LBA,

lba = 1202 = ( (2 * 10+ 4 ) *50) +3 -1

* step 2 converts the LBA to the P-CHS,

cyl i nder = 4 = ( 1202/ ( 5 * 50)
tenp = 202 = ( 1202 % ( 5 * 50 ) )
head = 4 = ( 202/ 50)

sector = 3 =( 202 %50 ) + 1

* step 3 converts the P-CHS to an LBA

lba = 1202 = ( ( 4 * 5+ 4) *50) +3- 1



Most BIOS (or OS) software is not going to do all of this to
convert an address. Most w Il use sonme other algorithm There
are many such al gorithns.

BI T SHI FTI NG | NSTEAD

If the L-CHS is produced fromthe P-CHS by 1) dividing the

P-CHS cylinders by N, and 2) nultiplying the P-CHS heads by N,
where Nis 2, 4, 8, ..., then this bit shifting algorithmcan be
used and N becones a bit shift value. This is the nost: conmon
way to make the P-CHS geonetry of a >528MB drive fit the INT 13H
L-CHS rules. Plus this algorithm maintains the same sector
ordering as the nore conplex algorithm above. Note the
fol | ow ng:

Lcylinder = L-CHS cylinder being accessed
Lhead = L-CHS head bei ng accessed
Lsector = L-CHS sector being accessed
Pcylinder = the P-CHS cylinder being accessed
Phead = the P-CHS head bei ng accessed
Psector = P-CHS sector being accessed
NPH = is the nunber of heads in the P-CHS
N=2 4,8, ..., the bit shift val ue

The al gorithm which can be inplemented using bit shifting
instead of nultiply and divide operations is:

Pcylinder = ( Lecylinderc* N) + ( Lhead / NPH );
Phead = ( Lhead % NPH );
Psector = Lsector;

A BI'T SH FTI NG EXAMPLE

Lets apply this to .our exanple above (L-CHS = 1000, 10,50 and
P-CHS = 2000, 5, 50) and access the sane sector at at L-CHS
2,4, 3.

Pcylinder =4 = (.2 * 2 ) +( 4/ 5)
Phead = 4 = ( 4 %5 )
Psector ‘=3 = 3

As you can see, this produces the same P-CHS as the nore
conpl ex net hod above.

SO WHAT | S THE PROBLEM?

The basic problemis that there is no requirenent that a CHS
translating BIOS foll owed these rules. There are many ot her
al gorithns that can be inplenented to performa simlar function
Today, there are at |east two popul ar inplenentions: the Phoeni X



i npl ement ati on (descri bed above) and the non-Phoeni x
I npl ement ati ons.

SOVWY IS TH'S A PROBLEMIF IT IS H DDEN | NSI DE THE BI OS?

Because a protected node OS that does not want to use I'NT 13H
must inplement the sane CHS translation algorithm If it
doesn't, your data gets scranbl ed.

VWHY USE CHS AT ALL?

In the perfect world of tonorrow, maybe only LBA w || be used.
But today we are faced with the follow ng probl ens:

* Some drives >528MB don't inplenment LBA

* Sone drives are optim zed for CHS and rmay have | ower
per f or mance when gi ven commands in LBA nobde. Don't forget
that LBA is sonething new for the ATA di sk designers who have
wor ked very hard for many years to optim ze CHS address
handling. And not all drive designs require the use of LBA
I nternally.

* The L-CHS to LBA conversion is nore conplex and sl ower than
the bit shifting L-CHS to P-CHS conversi on.

* DOS, FDI SK and the MBR are still CHS based -- they use the
CHS returned by INT 13H AH=08H. Any OS that can be installed
on the same disk with DOS rmust understand CHS addressi ng.

* The BI OS boot processing and |l oading of the first OS kernel
code is done in CHS node -- the CHS returned by INT 13H AH=08H
i's used.

* Mcrosoft has said that their OSs wll not use any disk
capacity that can not al so be accessed by I NT 13H AH=0xH.

These are difficult problens to overconme in today's industry
environment. The result: chaos.

DANGER TO YOUR DATA!

See the description of BIOS Type 7 bel ow to understand why a
WD ElI DE BI OS i's so dangerous to your data.

The BI OGS Types

| assune the follow ng:

a) All BIOS INT 13H support has been installed by the time the OS
starts its boot processing. I'mdon't plan to cover what
coul d happen to INT 13H once the OS starts |oading its own



devi ce dri vers.

b) Drives supported by INT 13H are nunbered sequentially starting
with drive nunber 80H (80H FFH are hard drives, 00-7FH are
fl oppy drives).

And renenber, any tine a P-CHS exists it nay or may not account
for the CE Cylinder properly.

| have identified the follow ng types of BIOS I NT 13H support as
seen by an OS during its boot tine hardware configuration
determ nation

BICS Type 1
Oigin: Oiginal |BMPC XT.

BI OS call support: [INT 13H AH=0xH and FDPT for BICS drives
80H and 81H. There is no CHS transl ation. INT 13H AH=08H
returns the P-CHS. The FDPT shoul d'contain the sane P-CHS.

Description: Supports up to 528MB froma table of drive
descriptions in BIOS ROM No support for >1024 cylinders or
drives >528MB or LBA.

Support issues: For >1024 cylinders or >528MB support, either
an option ROMw th an INT 13H.replacenent (see BIOS types 4-7)
-or- a software driver (see BIOS type 8) nust be added to the
system

BI OS Type 2

Oigin:  Unknown, but first appeared on systens having Bl S
drive type table entries defining >1024 cylinders. Runored to
have originated at the request of Novell or SCO

BI CS call support: . I'NT 13H AH=0xH and FDPT for BICS drives
80H and 81H. INT 13H AH=08H should return a L-CHS with the
cylinder value limted to 1024. Beware, many BI OS perform
a logical AND on the cylinder value. A correct BIOCS wi il
limt the cylinder value as foll ows:

cylinder ‘= cylinder > 1024 ? 1024 : cylinder;

An incorrect BIOS will limt the cylinder value as follows
(this inplementation turns a 540MB drive into a 12MB drive!):

cylinder = cylinder & Ox03ff;

The FDPT will return a P-CHS that has the full cylinder
val ue.



Description: For BICS drive nunbers 80H and 81H, this BIGCS
type supports >1024 cylinders or >528MB w t hout using a
translated CHS in the FDPT. |INT 13H AH=08H truncates
cylinders to 1024 (beware of buggy inplenentations). “The FDPT
can show >1024 cylinders thereby allowing an OS to support
drives >528MB. My convert the L-CHS or P-CHS directly to an
LBA if the ATA device supports LBA

Support issues: Actual support of >1024 cylinders is OS
specific -- sone OS's nay be able to place OS specific
partitions spanning or beyond cylinder 1024. Usually all OS
boot code nmust be within first 1024 cylinders. . The FDI SK
program of an OS that supports such partitions uses an COS
specific partition table entry format to identify these
paritions. There does not appear to be a standard (de facto
or otherwise) for this unusual partition table entry.
Apparently one nethod is to place -1 into the CHS fields and
use the LBA fields to describe the | ocation of the partition.
This DOES NOT require the drive to support LBA addressing.
Using an LBA in the partition table entry is just a trick to
get around the CHS limts in the partition table entry. It is
unclear if such a partition table entry will be ignored by an
OS that does not understand what it is. For an OS that does
not support such partitions, either an option ROMw th an | NT
13H repl acenent (see BIOS types 4-7) -or- a software driver
(see BICS type 8) nust be added to the system

Note: OS/2 can place HPFS partitions and Li nux can pl ace
Li nux partitions beyond or spanning cylinder 1024. (Anyone
know of other systens that can do the sane?)

BI OS Type 3

Oigin:  Unknown, but first appeared on systens having Bl CS
drive type table entires defining >1024 cylinders. Runored to
have originated at the request of Novell or SCO

BI OS call support: [I'NT 13H AH=0OxH and FDPT for BICS drives
80H and 81H. INT 13H AH=08H can return an L-CHS with nore
than 1024 cylinders.

Description: This BIOSis like type 2 above but it allows up
to 4096 cylinders (12 cylinder bits). It does this in the INT
13H AH=0OxH</cal | s by placing two nost significant cylinder bits
(bits 11 and 10) into the upper two bits of the head nunber
(bits 7 and 6).

Support issues: ldentification of such a BIOSis difficult.
As ‘long as the drive(s) supported by this type of BlIOS have
<1024 cylinders this BIOS | ooks like a type 2 BI OS because | NT
13H AH=08H shoul d return zero data in bits 7 and 6 of the head
information. |If INT 13H AH=08H returns non zero data in bits
7 and 6 of the head information, perhaps it can be assuned



that this is a type 3 BIOS. For nore nornal support of >1024
cylinders or >528MB, either an option ROMw th an I NT 13H
repl acenent (see BICS types 4-7) -or- a software driver (see
Bl OS type 8) nust be added to the system

Note: Apparently this BIOS type is no | onger produced by any
Bl CS vendor.

BI OS Type 4

Oigin: Conpaq. Probably first appeared in systens w th ESD
drives having >1024 cyli nders.

BI OS call support: [INT 13H AH=0xH and EDPT for BICS drives
80H and 81H. If the drive has <1024 cylinders, INT 13H AH=08H
returns the P-CHS and a FDPT is built. Af the/drive has >1024
cylinders, INT 13H AH=08H returns an L-CHS and an EDPT is
built.

Description: Looks like a type 2 BIOS when an FDPT is built.
Uses CHS translation when an EDPT is used. May convert the
L-CHS directly to an LBA if the ATA device supports LBA.

Support issues: This BICS type may support up to four drives
with a EDPT (or FDPT) for BIGS drive nunbers 82H and 83H

| ocated in nenory follow ng the EDPT (or FDPT) for drive 80H
Different CHS translation algorithns nmay be used by the BICS
and an CS.

Bl OS Type 5

Oigin: The IBMMcrosoft Bl OS Extensi ons docunent. For many
years this docunent was marked "confidential" so it did not
get wi de spread distribution.

BI OS call support: <INF 13H AH=0xH, AH=4xH and EDPT for BICS
drives 80H and 81H.. I NT 13H AH=08H returns an L-CHS. |INT 13H
AH=41H and AH=48H shoul d be used to get P-CHS configuration.
The FDPT/ EDPT should not be used. |In sone inplenentations the
FDPT/ EDPT may not exi st.

Description: A BIOS that supports very large drives (>1024
cylinders, >528MB, actually >83B), and supports the INT 13H
AH=4xH read/wite functions. The AH=4xH calls use LBA
addressing and support drives with up to 2764 sectors. These
calls do NOT require that a drive support LBA at the drive
interface. INT 13H AH=48H descri bes the L-CHS used at the INT
13 interface and the P-CHS or LBA used at the drive interface.
Thi's BI'OS supports the INT 13 AH=0xH calls the sanme as a BI CS
type 4.

Support issues: Wiile the INT 13H AH=4xH calls are well
defined, they are not inplenented in many systens shi pping



today. Currently undefined is how such a BI OS should respond
to INT 13H AH=08H calls for a drive that is >8GB. D fferent
CHS translation algorithnms nay be used by the BIOS and an CS.

Not e: Support of LBA at the drive interface may be automatic
or may be under user control via a BIOS setup option. Use of
LBA at the drive interface does not change the operation of
the INT 13 interface.

BI OS Type 6
Oigin: The Phoeni x Enhanced Di sk Drive Specification.

BI OS call support: [INT 13H AH=0xH, AH=4xH and EDPT for BICOS
drives 80H and 81H. INT 13H AH=08H returns an L-CHS. |INT 13H
AH=41H and AH=48H shoul d be used to get P-CHS configuration.

| NT 13H AH=48H returns the address of the Phoenix defi ned
"FDPT Ext ension" table.

Description: A BICOS that supports very large drives (>1024
cylinders, >528MB, actually >8@B),  and supports the I NT 13H
AH=4xH read/wite functions. The AH=4xH calls use LBA
addressi ng and support drives with up to 2764 sectors. These
calls do NOT require that a drive support LBA at the drive
interface. | NT 13H AH=48H describes the L-CHS used at the INT
13 interface and the P-CHS or LBA used at the drive interface.
This BI OS supports the INT 13 .AH=0OxH calls the sane as a BICS
type 4. The INT 13H AH=48H call returns additional information
such as host adapter addresses, DVA support, LBA support, etc,
I n the Phoeni x defined "FDPT Extension" table.

Phoeni x says this this BILOS need not support the INT 13H
AH=4xH read/wite calls but this BIOS is really an

ext ensi on/ enhancenent ‘of the original |IBM M BIOS so nost

i npl ementations will probably support the full set of INT 13H
AH=4xH cal | s.

Support issues: Currently undefined is how such a BICOS should
respond to INT 13H AH=08H calls for a drive that is >8GB.
Different CHS translation algorithnms nay be used by the BICS
and an CS.

Note: Support of LBA at the drive interface may be automatic
or may be under user control via a BIOS setup option. Use of
LBA at the drive interface does not change the operation of
the INT 13 interface.

BI OS Type 7

Oigin: Described in the Western Digital Enhanced I DE
| mpl enent ati on Gui de.

BI OGS call support: |INT 13H AH=0xH and FDPT or EDPT for BICS



drives 80H and 81H An EDPT with a L-CHS of 16 heads and 63
sectors is built when "LBA node" is enabled. An FDPT is built
when "LBA node" is disabl ed.

Description: Supports >1024 cylinders or >528MB using a EDPT
with a translated CHS *** BUT ONLY IF *** the user requests
"LBA node" in the BICS setup *** AND *** the drive supports
LBA. As |long as "LBA node" is enabled, CHS translation is
enabl ed using a L-CHS with <=1024 cylinders, 16, 32, 64, ...,
heads and 63 sectors. Disk read/wite commands are issued in
LBA node at the ATA interface but other conmands are issued in
P- CHS node. Because the L-CHS is determ ned by table | ookup
based on total drive capacity and not by a multiply/divide of
the P-CHS cylinder and head values, it may not be possible to
use the sinple (and faster) bit shifting L-CHS to P-CHS

al gorithns.

When "LBA node" is disabled, this BIOS |ooks |ike a BICS type
2 wwth an FDPT. The L-CHS used is taken either fromthe BIOS
drive type table or fromthe device's ldentify Device data.
This L-CHS can be very different fromthe L-CHS returned when
"LBA node" is enabl ed.

This BI OS nay support FDPT/EDPT for up to four drives in the
same nanner as described in BIOS type 4.

The basic problemwth this BIOS is that the CHS returned by
I NT 13H AH=08H changes because of a change in the "LBA node"
setting in the BIOS setup. ‘This should not happen. This use
or non-use of LBA at the ATA interface should have no effect
on the CHS returned by INT 13H AH=08H. This is the only BICS
type know to have this problem

Support issues: |If the user changes the "LBA node" setting in
Bl OS setup, INT 13H AH=08H and t he FDPT/ EDPT change

whi ch may cause *** \DATA CORRUPTION ***  The user shoul d be
war ned to not change the "LBA node" setting in BIOS setup once
the drive has been partitioned and software install ed.
Different CHS translation algorithnms nmay be used by the BICS
and an CS.

BI OS Type 8

Oigin: Unknown. Perhaps Ontrack's Di sk Manager was the
first of these software drivers. Another exanple of such a
driver.is Mcro House's EZ Drive.

Bl OS cal | support: Unknown (anyone care to help out here?).
Mostly likely only I NT 13H AH=0xH are support. Probably a
FDPT or EDPT exists for drives 80H and 81H.

I Description: A software driver that "hides"” in the MBR such
that it is |loaded into system nenory before any OS boot



processing starts. These drivers can have up to three parts:
a part that hides in the MBR, a part that hides in the
remai ni ng sectors of cylinder 0, head 0, and an OS device
driver. The part in the MBR | oads the second part of “the
driver fromcylinder 0 head 0. The second part provides a
repl acenment for INT 13H that enables CHS translation for at

| east the boot drive. Usually the boot drive is defined in
CMOS setup as a type 1 or 2 (5MB or 10MB drive). Once the
second part of the driver is |oaded, this definition.is
changed to describe the true capacity of the drive and |INT 13H
Is replaced by the driver's version of INT 13H that does CHS
translation. 1In sone cases the third part, an OS specific
device driver, nust be | oaded to enable CHS translation for
devi ces other than the boot device.

| don't know the details of how these drivers respond to INT
13H AH=08H or how they set up drive paraneter tables (anyone
care to help out here?). Sone of these drivers convert the
L-CHS to an LBA, then they add a small nunber to the LBA and
finally they convert the LBAto a P-CHS. This in effect skips
over some sectors at the front of the disk.

Support issues: Several identified -- Some OS installation
prograns wWill renove or overlay these drivers; sonme of these
drivers do not perform CHS translation using the sane

al gorithns used by the other BIOS types; special OS device
drivers may be required in order to use these software drivers
For exanpl e, under M5 Wndows the standard FastDi sk driver
(the 32-bit disk access driver) nust be replaced by a driver

t hat understands the Ontrack, M cro House, etc, version of INT
13H Different CHS translation algorithns may be used by the
driver and an CS.

The hard di sk vendors ‘have been shipping these drivers with
their drives over 528MB during the | ast year and they have
been ignoring the statenents of Mcrosoft and IBMthat these
drivers would not be supported in future OS's. Now it appears
that both Mcrosoft and IBMare in a panic trying to figure
out how to support sone of these drivers in WnNI, Wn95 and
0S/2. 1t is unclear what the outcone of this will be at this
time.

NOTE: THI S/I'S NOT A PRODUCT ENDORSEMENT! An alternate
solution for an older |ISA systemis one of the BIGCS

repl acenent cards. This cards have a BICS option ROM AM
makes such a card called the "D sk Extender"”. This card

repl aces the notherboard's INT 13H BIOS with a INT 13H BI CS

t hat does sone formof CHS translation. Another solution for
ol der' VL-Bus systens is an ATA-2 (EIDE) type host adapter card
that provides a option ROMwi th an I NT 13H repl acenent.



BI OS Type 9
Oigin: SCSI host adapters.

BI OS call support: Probably INT 13H AH=0xH and FDPT for BIGCS
drives 80H and 81H, perhaps |INT 13H AH=4xH.

Description: Mst SCSI host adapters contain an option ROM

t hat enables INT 13 support for the attached SCSI ‘hard drives.
It is possible to have nore than one SCSI host adapter, each
with its owm option ROM The CHS used at the INI 13H
interface is converted to the LBA that is used. in the SCSI
commands. | NT 13H AH=08H returns a CHS. This CHS will have
<=1024 cylinders, <=256 heads and <=63 sectors. The FDPT
probably will exist for SCSI drives with BIOS drive nunbers of
80H and 81H and probably indicates the same CHS as that
returned by INT 13H AH=08H. Even though the CHS used at the
INT 13H interface looks like a translated CHS, there is no
need to use a EDPT since there is no CHS-to-CHS transl ation
used. Oher BICS calls (nost |ikely host adapter specific)
nmust be used to determ ne other infornmation about the host
adapter or the drives.

The INT 13H AH=4xH calls can be used to get beyond 8GB but
since there is little support for these calls in today's CS' s,
there are probably few SCSI host adapters that support these
newer | NT 13H calls.

Support issues: Sonme SCSI host adapters will not instal

their option ROMif there are two I NT 13H devices previously
install ed by another INT 43H BI'OCS (for exanple, two

MFM RLL/ ESDI / ATA drives).. Qher SCSI adapters will instal
their option ROM and use BI'CS drive nunbers greater than 81H
Sonme ol der OS's don't ‘understand or use BIOS drive nunbers
greater than 81H  SCSI adapters are currently faced with the
>8GB drive problem

BI CS Type 10
Oigin: A european system vendor.

BI OS call support: |INT 13H AH=0xH and FDPT for BICS drives
80H and 81H

Description: This Bl OS supports drives >528MB but it does not
support CHS translation. It supports only ATA drives with LBA
capability. |INT 13H AH=08H returns an L-CHS. The L-CHS is
converted directly to an LBA. The BICOS sets the ATA drive to
a P-CHS of 16 heads and 63 sectors using the Initialize Drive
Paranmeters command but it does not use this P-CHS at the ATA

i nterface.



I Support issues: OS/2 will probably work with this BIOS as
|l ong as the drive's power on default P-CHS node uses 16 heads
and 63 sectors. Because there is no EDPT, OS/2 uses the ATA
I dentify Device power on default P-CHS, described in
I dentify Device words 1, 3 and 6 as the current P-CHS for the
drive. However, this nmay not represent the correct P-CHS. A
newer drive will have the its current P-CHS information in
I dentify Device words 53-58 but for sonme reason OS/2 does not
use this information.

NOTE : The text has been written by Hale Landis (landis@sugs.tware.com). Some
formatting has been done by GDR!




