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From Laurent.C evy@reteo.fr
Newsgr oups: conp.sys. am ga. progranmer, conp.sys.am ga.m sc, conp.os.|linux.msc
Subj ect: Ami ga floppy disks format (Am gaDos file system- fl oppies)
Fol | owup- To: poster
Summary: This docunent describes the Am gaDos File Systemfor floppy disks
only.

Physi cal / Logi cal formats, OFS/FFS, Directory caching, Links, Checksunmns.

Ar chi ve- name: am ga/ am ga_fl oppy_f or nat

Last-nodi fied: 28. May 1997

Version: 0.9

Copyright: (c) 1997 Laurent C evy

Mai nt ai ner: Laurent O evy <Laurent.d evy@reteo.fr>

FAQ : The Am ga fl oppy disks fornmat
Laurent d evy

Laurent. Cl evy@et eo. fr
25 avenue Aristide Briand
28000 Chartres
France

Di scl ai mer and copyri ght

Thi s docunent is Copyright (C 1997 by Laurent devy, but may be
freely distributed, provided the author nane and addresses
are included and no noney is charged for this docunent.

This docunent is provided "as is". No warranties are nade as to its
correctness.

Anmi ga, Am gaDos are registred trademarks of Gateway 2000.

| nt roducti on

Thi s docunent purpose is to describe the Amga floppy disk format. | don't
found any docunent which explains this format in details. Because | w sh
this machine to be supported a long tine, including via enulators, | decided

to wite this file, and supply C routines as exanpl es.
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Corrections (including about nmy english) are very wel cone. Unfortunately,
| have no permanent e-mail address currently, the only way to touch ne is by
post mai | .

1. How bytes are physically read/witten on disk ?
1.1 What is MFM ?
1.2 What is the physical track format ?
1.3 What is the physical sector format ?
1.4 How to decode MFM data ?

2. What is the Am ga fl oppy di sk geonetry ?

3. Howis logically organised a Am ga floppy disk ?
3.1 What is a Bootblock ?

3.2 What is a Rootbl ock ?
3.2.1 Howto find the first sector of a entry ?
3.2.2 Howto list directory entries ?
3.2.3 How to conpute the checksum ?
3.3 How is managed the free/used blocks list ?
3.3.1 How to conpute bitmap checksum ?
3.3.2 What is the '"bmext' field in Rootblock ?
3.4 How are stored files on a disk ?
3.5 How are stored directories ?
3.6 How are inplenmented |inks with Am gaDos ?
3.6.1 Hard |inks
3.6.2 Soft |inks

3.7 How is the block associated to directory caching ?

4. What is a blank disk ?

4.1 a Mnimal blank disk

4.2 A 'Bootable' disk

4.3 A Directory cache node di sk
Ref er ences
C Routi nes
O her Amiga file systens
To do

®~N oo

Conventi ons

* In this docunent, hexadecimal values are witten like in C: for exanple 0x0Oc
Is the deci mal value 12.

As the Amiga is a 680x0 based conputer, integers that require nore than
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one byte are stored on disk in 'Mdtorola order' : the nost significant byte
cones first, then the less significant bytes in descendi ng order of
significance (MSB LSB for two-byte integers, B3 B2 Bl BO for four-byte
integers). A byte is 8 bits long. The left bit of a byte is the 7th, the right
bi t

is the Oth.

A'wrd is a2 bytes (16 bits) integer, a 'long’ a 4 bytes (32 bits) integer.
Val ues are unsi gned unl ess ot herw se not ed.

* A block pointer is the nunber of this block on the disk. Disk starts with
t he #0 bl ock.

* Hashing is a nethod to access tables : given a nunber or a string,
a hash function gives a index into a table.

* Chained lists are cells oriented data structures. Each cell contains a
poi nt er
to the next or previous cell or both, the last pointer is null.

C exanpl e :

struct lcell {
char nane[ 10] ;
[* contains next cell adress, or NULL if this cell is the | ast
*/
struct Ilcell* next _cell;

b

* Names of bl ocks begin with a capital (Rootbl ock).
Nane of fields are noted between quotes ('field_nane').

* All formats are described as tables, one rows per field.
Here is an exanple with then well known begi nning of G F fornat

of fset type | ength nane comment s

0 char 3 signature "G F

3 char 3 ver sion "87a' or '89a
6 short 1 screen wdth

8 short 1 screen hei ght
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1. How bytes are physically read/witten on disk ?

Most of PC-like floppy disk controllers (FDC) are not able to read Am ga disks,
because Am ga physical floppy disk operations are nade by a specific

chip called "Paul a".

However, i'm supplying this information because it's hard to find out.

If you only want to understand the UAE .adf format, you don't need to read this
part.

For cl assical floppy disk operations, Paula is set with the foll ow ng
parameters :

- MFM encodi ng

- Preconpensation tine : 0 nanosec

- Controller clock rate : 2 mcroseconds per bit cell
- Sync val ue = 0x4489

The controller is able to put the read/wite heads on a cylinder, and is able
to read
with the | ower or upper side head. A track of 0x1900 words is usually read.

Because bits can't be witten with magnetic fields directly on disk, an
encodi ng schene is required. Am ga floppy disks are MFM ( Modi fi ed Frequence
Modul ati on) encoded.

The MFM encodi ng schene is :

user's data bit MFM coded bits

1 01

0 10 if followng a O data bit
0 00 if following a 1 data bit

User data longs are splitted in tw parts, a part with even bits part first,
followed by a part with odd bits.
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1.2 Wat is the physical track format ?

Doubl e density (DD) disks have 11 sectors per track, Hi gh density (DD) disks
have 22.

So a track consists of 11/22 MFM encoded sectors, plus inter-track-gap

Note that sectors are not witten fromO to 10/21, you nust use the 'info'
field to recreate orderly track in nmenory. Each track begins with the first
sector, and ends the end of the last sector (11th wth DD di sks, 22th wth
HDs) .

Each sector starts with 2 synchroni zati on words. The synchro value is 0x4489.

1.3 What is the physical sector format ?

Here it cones :
0/ 0x0 wor d 2 MFM val ue OxAAAA AAAA

SYNCHRONI ZATI ON

4/ 0x4 wor d 1 MM val ue 0x4489

6/ 0x6 wor d 1 MFM val ue 0x4489
HEADER

8/ 0x8 | ong 1 info (even bits)

12/ 0xc | ong 1 info (odd bits)

decoded long is : Oxff TT SS SG

TT = track nunmber ( 3 neans cyl 1, head 1)
SS = sector nunmber ( 0 -> 10/21 )

sectors are not orderly !!
SG = nunber of sector before gap (including

current one)
Exanpl e for cylinder O, head 1 of a DD disk :
Oxf 010009
Oxff010108
Oxff 010207
Oxff010306
Oxf 010405
Oxff 010504
Oxff010603
Oxff010702
Oxff 010801
<-- inter-sector-gap here !
Oxff01090b (Oxb neans -1 ?)
Oxff0l0a0a (Oxa neans -2 ?)
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16/ 0x10 | ong 4 sector |abel (even)
32/ 0x20 | ong 4 sector | abel (odd)
decoded val ue seens to be always 0
END OF HEADER

48/ 0x30 | ong 1 header checksum (even)

52/ 0x34 | ong 1 header checksum (odd)
(conputed on nfml ongs,
| ongs between offsets 8 and 44
== 2*(1+4) 1ongs)

56/ 0x38 | ong 1 data checksum (even)
60/ 0x3c | ong 1 data checksum (odd)
(from64 to 1088 == 2*512 | ongs)
DATA
64/ 0x40 | ong 512 coded data (even)
576/ 240 | ong 512 coded data (odd)
1088/ 440
END OF DATA

1.4 How to decode MFM data ?

the algorithm:

#defi ne MASK 0x55555555 /* 01010101 ... 01010101 */
unsi gned | ong *pl; /* MFM coded data buffer (size == 2*data_size) */
unsi gned | ong *q; /* decoded data buffer (size == data_size) */

unsi gned | ong a, b;
unsi gned | ong chksum

I nt data_si ze; /[* size inlong, 1 for info, 4 for sector |abel */
chksum=0L;
do <data_size> tines {
a = *pil,; /* even bits */
b = *(pl+data_size); /* odd bits */
chksunt*=a; /[* eor */
chksunm\=b;
*g=( b &MSK) | ( (a&MSK) << 1); /* MFM decodi ng */
pl++;
q++;
}

chksum&=MASK
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2. What is the Am ga fl oppy di sk geonetry ?

Here foll ows the di sk geonetries for DD and HD.

byt es/ sect or sect or/ cyl si des/ cyl cyl / di sk
DD di sks 512 11 2 80
HD di sks 512 22 2 80

The rel ations between sectors, sides and cylinders are for a DD disk :

Bl ock sector side track
0 0 0 0
1 1 0 0
2 2 0 0
10 10 0 0
11 0 1 0
21 10 1 0
22 0 0 1
1759 10 1 79

A DD di sk has 11*2*80=1760 (0 to 1759) bl ocks, a HD disk has 22*2*80=3520
bl ocks.

O course the file systemuses sone of them even for a blank disk.
As the next part deals with, at |east 4 blocks are used, for 3 |ogical
structures : bootblock (2), rootblock (1) and bitmap bl ock (1).

The length of .ADF files for a DD disk is then 512*11*2*80 = 901120 byt es.

3. Howis logically organised a Am ga floppy disk ?

The |l ogical low level object of a Amiga disk is the "sector' (or 'block")
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consecutive bytes.

Disk information is distribued in the Bootbl ocks, the Rootbl ock and Bitnap

bl ock(s).

FFS has bl ock structures to provide directory list caching and (hard) |inks :
Directory cache bl ocks and Li nk bl ocks.

Directory tree is stored with a Directory bl ock for each node.
Directory entries (files, directories and links) are stored with a table, and
are accessed with hashing and chained I|i sts.

Files are stored with a File header block and Data bl ocks. File extension
bl ocks are also used for files stored with nore than 72 Data bl ocks.

3.1 What i s a Bootbl ock ?

The first object of an Amiga floppy is the Boot block. If the checksum and the
Di skType are correct, the systemw ||l execute the bootbl ock code, at boot
time, of course :-).

A valid bootblock is witten by the Am gaDos comrand 'install"'.

* Boot Bl ock (1024 bytes) sectors 0 and 1

of fset size nunber nane nmeani ng
0/0 char 4 Di skType 'D'O0'S + flags (0->5)
flags = set clr
0 FFS OFS
1 | NT NO NT
2 DI RC NODI RC
4/ 4 | ong 1 Chksum speci al checksum
8/ 8 | ong 1 Root bl ock ==880 DD and HD

12/ 0x0c char 1012 Boot bl ock code (see 4.2 'Bootable disk' for nore
i nformation)

The Di skType flag infornms of the disk format.

OFS = Add/Oiginal File System the first one. (Am gaDos 1.2)
FFS = Fast File System (Am gaDos 2. 04)
I NT = International characters Mdde (Am gaDos 3.0).

DIRC = stands for Directory Cache Mode (Am gaDos 3.0). This node speeds up
directory listing, but take sonme di sk space.
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There are few differences between the two file systens.

- OFS Dat abl ock stores 488 bytes, FFS stores 512 bytes,

- FFS supports directories caching, |links and international node,
- the FFS is faster than OFS.

The boot bl ock checksum al gorithm foll ows :

* i n 68000 assenbl er

| ea boot buf fer, a0
nove.l a0, al
clr.l 4(al) ;clear the checksum
nove.w #256-1,d1l 11024/ 4 tinmes
noveq #0, dO
| pchk: add. | (a0) +, dO ;accunul ation
bcc. s junp ;if carry set, add 1 to checksum
add. | #1, dO
j unp: dbf dl, | pchk ; next |long word
not . | do
nmove. | dO, 4(al) ; new checksum

* in C:

#i nclude<limts. h>

#define Short(p) ((p)[0]<<8 | (p)[1])
#define Long(p) (Short(p)<<1l6 | Short(p+2))

unsi gned | ong newsum d;

unsi gned char buf[1024]; /* contains bootbl ock */
int i;

nmenset (buf +4, 0, 4) ; /* clear old checksum */

newsum=0L;

for(i=0; i<256; i++) {
d=Long( buf +i *4);
if ( (ULONG MAX- newsum) < d ) /* overflow */
newsumt+;
newsumt=d;

}

newsunrF—newsum
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The Rootblock is at the mddl e of the media :
HDs .

bl ock 1760 for

The Root bl ock contains informati on about disk :

etc ...

bl ock nunber 880 for DD disks,

It also contains information to access the files/directories/links |ocated at

t he root

(Unix /) directory.

* Root bl ock (512 bytes) sector 880 for a DD disk, 1760 for a HD di sk

bl ock primary type = T_HEADER (val ue 2)

0/0 | ong
4]/ 4 | ong

| ong
12/ c | ong
16/ 10 | ong
20/ 14 | ong
24/ 18 | ong

312/ 138 | ong
316/ 13c | ong
416/ 1a0 | ong
di sks only)

432/ 1b0 char
433/ 1b1 char

472/ 1d8 | ong
1978

476/ 1dc | ong
480/ 1e0 | ong
484/ 1e4 1 ong
488/ 1e8 | ong
492/ 1ec | ong

| ong

| ong
504/ 1f8 | ong
ot herw se

508/ 1fc | ong
1)

N

I—‘al—‘\ll—‘l—‘l—‘l—‘l—‘l—‘

'_\

PRRRPRPRRR

type
header _key
hi gh_seq
ht size
first _data
chksum
ht[]
bm fl ag

bm pages| ]
bm ext

name_| en;
di sknane[ ]

days

m ns
ticks
c_days
c_mns
c_ticks
next hash
parent dir
ext ensi on

sec_type

unused in rootblock (value 0)

unused (val ue 0)

Hash table size in long (val ue 0x48)
unused (val ue 0)

sumto check block integrity

hash table (entry bl ock nunber)
bitmap flag, -1 neans VALID

bit map bl ocks pointers (first at 0)
first bitmap extension block (Hard

di sk nanme | ength
di sk nane

| ast access date : days since 1 jan
m nut es past m dni ght

ticks (1/50 sec) past last mnute
creation date

unused (val ue 0)
unused (val ue 0)
FFS: first directory cache block, 0

bl ock secondary type = ST_ROOT (val ue
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3.2.1 Howto find the first sector of a directory entry ?

G ven the nanme of a file/directory/link you conpute its
hash value with this algorithm:

* The hash function :
#i ncl ude<ct ype. h>

I nt HashNane(char *nane)
{

i nt hash;

int i,1;

| =hash=str| en( nane) ;
for(i=0; i<l; i++) {
hash=hash*13;
hash=hash + toupper(nane[i]);
hash=hash & Ox7ff;
}
hash=hash % 72;
hash=hash + 6;

ret urn(hash);

}

The hash value is used to access HashTable ('ht' field in Rootblock/Directory
bl ock) .

But several nanmes can result a uni que HashVal ue. The first block pointers
of themare stored in a chained list which start at HashTabl e[ HashVal ue- 6] .

Here follows the nethod to find the requested bl ock :

=

HashVal ue = HashNanme( nane )

sector = Hashtabl e[ HashVal ue-6 ]

3. if (sector == 0)

printf "File/Dir not found"
stop

N

el se
Loadi ng the sector
4. while ( sector nane != nane )
sector = Next hash sector
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if (sector == 0)

printf "File/Dr not found"
el se

Loadi ng the sector

The Next _hash field is found in File header, Directory and Link bl ocks.

Fi | enames can contain | owercase and uppercase, but the Hash function
tells us that '"flIlE1l' and 'FiLel are a sane file.

3.2.2 Howto list directory entries ?

The HashTabl e contains the entries bl ock nunber.

To obtain the list of a directory entries (files, directories or links) the
algorithmis :

l ong entry;
int i;

for(i=0; i<ht_size; i++) {
entry = HashTabl e[i]
while ( entry !'=0) {
printf "entry nane"
entry = Next hash

}

3.2.3 How to conpute the checksum ?

#define Short(p) ((p)[0]<<8 | (p)[1])
#define Long(p) (Short(p)<<l6 | Short(p+2))

unsi gned | ong newsum

unsi gned char buf[512]; /* contains rootblock */
int i;
menset ( buf +20, 0, 4) ; /* clear old checksum */
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newsum=0L,;

for(i=0; 1<128; i ++)
newsumt=Long( buf +i *4) ;

Newsums- newsuni

Thi s checksum al gorithm works for nost bl ocks type except noted.

The Am gaDos command 'rel abel' renane the disk
The '"format' command is used for ... formatting.

The bitmap table ('bm pages[]') stores one or several pointers to Bitnmap
bl ocks.
The first is at index O.

3.3 How is nanaged the free and used bl ocks |ist?

Bi t map bl ocks stores if a sector is free or allocated. One
bit is used per sector. If the bit is set, the sector is
free, a cleared bit neans a allocated sector.

Boot bl ocks allocation (2 for a floppy disk) is not stored in bitmap.
Bitmap is stored in longs, the first sector of a long is the bit O.

* Bitmap bl ock (512 bytes), often rootbl ock+1

0/0 | ong 1 checksum speci al al gorithm
4/ 4 | ong 127 map

Here follows for a DD disk the relationship between bitmap and sector nunber

bl ock # long # bit #
2 0 0

3 0 1

4 0 2

33 0 31
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34 1 0
35 1 1
880 27 2
881 27 3
1759 54 28
1760 54 29

This map is 1758 bits long (1760-2) and is stored on 54 full |long and the
first 30th bits
of the 55th I ong.

3.3.1 How to conpute bitmp checksum ?

#define Short(p) ((p)[0]<<8 | (p)[1])
#defi ne Long(p) (Short(p)<<l1l6 | Short(p+2))

unsi gned | ong newsum

unsi gned char buf[512]; /* contains block */

int i;

newsum=0L,;

for(i=1; i<128; i++) /* ignores old checksum */

newsunmEnewsum Long( buf +i *4) ;

3.3.2 What is the "bmext' field in Rootblock ?

If 25 bitmap bl ocks (which pointers are stored on Rootbl ock) are not enough
(for Hard Di sks),
extra needed bitmap bl ocks pointers are stored in bitmap extension bl ocks.

* Bitmap extension block (512 bytes) (Hard di sk only)

0/0 | ong 127 bi t map bl ock pointers
508/ 1f ¢ | ong 1 next (0 for |ast)

The Bitmap extension chained |ist start at Rootblock with the '"bmext'.
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3.4 How are stored files on a disk ?

The first block of a file is the File header bl ock, which contains information

about

the file (size,

bl ocks.

| ast access date,

Dat a bl ocks store file data.

...) and pointers to the first 72th Data

If nore than 72 Data bl ocks are needed to store a file, the other Data bl ock

poi nters are

stored in File extension bl ocks.

Fil e extension blocks are organised in a chained list, which starts in File
header bl ock ('extension').

* File header block (512 bytes)

0/0 | ong 1 type bl ock primary type T_HEADER (==2)
4 | ong 1 header _key sel f pointer
8 | ong 1 hi gh_seq nunber of data block ptr stored here
12/ c | ong 1 data_si ze unused (==0)
16/ 10 | ong 1 first_data first data bl ock ptr
20/ 14 | ong 1 chksum same al gorithm as root bl ock
24/ 18 | ong 72 dat a_bl ocks| ] data bl k ptr (first at [high_seqg-1])
320/ 140 | ong 1 pr ot ect protection flags (bit set)
0 del ete forbidden (D)
1 nodi fication forbidden (E)
2 write/update forbidden (W
3 read forbidden (R
4 file is an archive (A
5 pure, can be made resident (P)
6 file is a script (S
7 hi dden file with DIR (H)
324/ 144 | ong 1 byte size file size
328/ 148 char 1 comm | en file comment |ength
329/ 149 char 22 coment [ ] comment
420/ 1a4 1 ong 1 days | ast access date (days since 1 jan
1978)
424/ 1a8 | ong 1 m ns | ast access tine
428/ 1ac | ong 1 ticks
432/ 1b0 char 1 name_| en filenanme | ength
433/ 1b1 char 30 filename[] filenane
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468/ 1d4 | ong
472/ 1d8 | ong
newest)

496/ 1f 0 | ong
500/ 1f 4 | ong
504/ 1f 8 | ong
508/ 1fc | ong

real _entry
next _|ink

hash_chain
par ent

ext ensi on
sec_type

FFS : unused (== 0)
FFS : links chained list (first =

next entry ptr with sane hash
parent directory

pointer to 1st file extension bl ock
secondary type : ST _FILE (== -3)

Here we are discovering the first nethod to read a file :

Dat a bl ock pointers

tables. The first table is in File header block, the others in File extension

bl ocks.

For an enpty file,
and no Data bl ock pointers in 'data_bl ocks[]'.

a Header file block is witten, with '"byte size' equal to O,

* File extension block (512 bytes) (first pointer in File header)

0/0 | ong
4/ 4 | ong
8/ 8 | ong
12/ c | ong
16/ 10 | ong
20/ 14 | ong
24/ 18 | ong

| ong

| ong

| ong

500/ 1f 4 | ong
504/ 1f 8 | ong
for |ast
508/ 1fc | ong
3)

(21 \]

type
header key
hi gh_seq
dat a_si ze
first _data
chksum

dat a_bl ocks| ]
unused

i nfo
hash_chai n;
par ent

ext ensi on

sec_type

primary type : T_LIST (== 16)

sel f pointer

nunber of data blk ptr stored
unused (== 0)

unused (== 0)

r oot bl ock al gorithm

data bl k ptr (first at [high_seq-1])

unused (== 0)

unused (== 0)

ptr to parent directory

next file header extension block, O

secondary type : ST_FILE (== -

* Data bl ocks (512 bytes) (first pointer in File header 'first _data' and

"data_bl ocks[ 71] ")

OFS
0/0 | ong
4/ 4 | ong

type
header key

primary type : T_DATA (== 8)
pointer to file header bl ock
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8/ 8 | ong 1 seg_num file data bl ock nunmber (first is #1)
12/ c | ong 1 dat a_si ze data size (<= 488)

16/ 10 | ong 1 next data next data block ptr (O for |ast)

20/ 14 | ong 1 chksum r oot bl ock al gorithm

24/ 18 UCHAR 488 dat a[ ] file data

In OFS, there is a second way to read a file : using the Data bl ock chai ned
list.

The list starts in File header ('first_data') and goes on with 'next_data' in
each Data

bl ock.

In FFS, the only way to read or recover a file is to use File extension bl ocks.
If a File extension block is unreadable, there is no way to find the
correspondi ng Data bl ocks.

The OFS is nore robust than FFS, but slower and can store | ess data on di sk.
As you see, disk salvaging is easier with OFS.

Wen a file is deleted, only its File header bl ock nunber is cleared fromthe
Directory

bl ock (or fromthe sane-hash-value list). File header block, Data bl ocks and
File extension blocks are not cleared ! The undel ete operation is easy .

3.5 How are stored directories ?

Directory bl ocks are very simlar to Rootbl ock, except they don't need
i nformati on about bitmap and di sk, but have coments.

* Directory block (512 bytes)

0/0 | ong 1 type primary type : T _HEADER (== 2)
4/ 4 | ong 1 header _key sel f pointer
8/ 8 | ong 1 hi gh_seq unused (== 0)
12/ c | ong 1 ht size unused (== 0)
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| ong 1 unused
20/ 14 | ong 1 chksum normal al gorithm
24/ 18 | ong 72 ht [ ] HashTable (file/dir/link block nunber)
| ong 2 unused
320/ 140 | ong 1 pr ot ect protect flag (like file header)
| ong 1 unused
328/ 148 char 1 comm | en comment | ength
329/ 149 char 22 coment [ ] comment
char 69 unused
420/ 1a4 | ong 1 days | ast access date
424/ 1a8 1 ong 1 m ns | ast access tine
428/ 1ac | ong 1 ticks
432/ 1b0 char 1 nanme_| en nane | ength
433/ 1bl1l char 30 di rname] | di rectory nane
char 5 unused
468/ 1d4 1 ong 1 real _entry unused (== 0)
472/ 1d8 1 ong 1 next | ink FFES : links chained |ist
| ong 4 unused
496/ 1f 0 | ong 1 next _hash next entry with sane hash val ue
500/ 1f4 | ong 1 par ent parent directory
504/ 1f 8 | ong 1 ext ensi on FFS : first directory cache bl ock
508/ 1fc | ong 1 sec_type secondary type : ST UDIR (== 2)

You can obtain directory listing exactly Iike with the root directory.

3.6 How are inplenented |inks wth Am gaDos ?

Only FFS handl es Iinks and directory caching.

Soft links are not supported by Am gaDos 3.0. Linked files are seen as
directories...

However, sone shells (like Csh 5.37) supports them so i'm supplying the
structure.

3.6.1 Hard |inks

0/0 | ong 1 type T _HEADER = 2
4/ 4 | ong 1 sel f pointer
| ong 3 unused (== 0)
20/ 14 | ong 1 checksum
unused
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420/ 1a4 | ong 1 days dat e

424/ 1a8 | ong 1 m ns tinme

428/ 1lac | ong 1 ticks

432/ 1b0 char 1 name | en

433/ 1b1l char 30 namef | link name (dir or file nane)
- unused

468/ 1d4 | ong 1 real _entry pointer to real entry

472/ 1d8 1 ong 1 next | ink (l'inks chained list )
- unused

500/ 1f 4 | ong 1 par ent parent directory
C unused

508/ 1f ¢ | ong 1 sec_type FILE = -4, DIR = 4

A'real' entry is a file or directory entry, opposed to link entries.

A hard link can only be created on the sane disk as the real entry disk.
Several |inks can be made on the sane real entry. This is stored with a
chai ned |i st.

‘real entry' always contains the real entry bl ock pointer.
"next _link' stores the |inks chained Iist.

Addi ng are nade at head

------ rwd 1912 15- May-96 22:28:08 real

Chained list state :

bl ock# real next nane
484 0 0 rea
>l n real |inkl
>| s
------ rwd 1912 15-May-96 22:28:08 rea
-H---rwd 1912 15-May-96 22:28:10 1linkl -> Enpty:rea
bl ock# real next nane
484 0 104 rea
104 484 0 i nk1

>n linkl |Iink2
>| s
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------ rw d 1912 15- May-96 22:28:08 rea
-H---rwd 1912 15-May-96 22:28:10 1linkl -> Enpty:rea
-H---rwd 1912 15-May-96 22:28:12 1link2 -> Enpty:rea
bl ock# real next name
484 0 107 rea
104 484 0 linkl
107 484 104 i nk2

The links are stored 'newest first', due to the adding at head.
real -> newest link -> ... -> oldest link -> 0

-> means "point to"

3.6.2 Soft I|inks

* Soft link (512 bytes)

0/0 | ong 1 type T_HEADER (== 2)
4/ 4 | ong 1 sel f pointer
C. unused
20/ 14 | ong 1 checksum
24/ 18 char 30 real entry name (doesn't need to exist !)
C. unused
420/ 1a4 1 ong 1 days creation date (access is real's)
424/ 1a8 | ong 1 m ns
428/ lac | ong 1 ticks
- unused
500/ 1f 4 | ong 1 par ent parent directory
C. unused
508/ 1f ¢ | ong 1 sec_type ST LSOFT (== 3)

To speed up directory listing, Drectory cache bl ocks have been created.
Directory cache bl ocks are al so organised in chained |ists.
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The list starts at the directory block (root or normal directory) with
‘extension'.

* Directory cache bl ock (512 bytes)

0/0 | ong 1 type DI RCACHE == 33 (0x21)

4/ 4 | ong 1 header _key sel f pointer

8/ 8 | ong 1 par ent parent directory

12/ ¢ | ong 1 records_nb directory entry records in this bl ock
16/ 10 | ong 1 next _dirc dir cache chained |i st

20/ 14 | ong 1 chksum nor mal checksum

24/ 18 UCHAR 488 records|] entries |ist

The directory entries are stored this way :

* Directory cache block entry record (26 <= size (in bytes) <= 77)

0 | ong 1 header entry bl ock pointer

4 | ong 1 si ze file size (0 for a directory)
8 | ong 1 pr ot ect protection fl ags

12 | ong 1 unused (==20)

16 short 1 days dat e

18 short 1 m ns time

20 short 1 ticks

22 char 1 type secondary type

23 char 1 name_| en >=1, <=30

? char ? name name

? char 1 conm | en >=0, <=22

? char ? conment conment

? (char) O optional padding byte (680x0 |ongs nmust be word
al i gned)

4. What 1s a blank disk ?

A m nimal blank di sk has a Bootbl ock, a Rootblock and a Bitnap bl ock.

4.1 a Mninmal blank disk
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* The Boot bl ock (0 and 1)

0 char 4 | D 'D'O'S + flags (0 -> b5)
4 | ong 1023 full of zeros

* The Root bl ock (880)

0 | ong 1 type 2

12/ c | ong 1 ht _si ze 0x48

20/ 14 | ong 1 checksum conput ed

312/ 138 | ong 1 bm fl ag -1 (valid bitnap)
316/ 13c | ong 1 bm pages] 0] bit map sector #
432/ 1b0 char 1 di sk_nane size ?

433/ 1b1 char ? di sk_nane ?

472/ 1d8 | ong 1 | ast access date

476/ 1dc | ong 1 | ast access tine

480/ 1e0 1 ong 1 | ast access tine

484/ 1e4 1 ong 1 creation date

488/ 1e8 | ong 1 creation tine

492/ lec | ong 1 creation tine

504/ 1f8 | ong 1 FFS : first dir cache sector or O
508/ 1f ¢ | ong 1 sub_type 1

No specified fields are null.

* The Bitmap bl ock (here 881) for a DD di sk

0 | ong 1 checksum
4 | ong 27 free sectors
112/ 70 | ong 1 r oot +bi t map
116/ 74 | ong 27 free sectors
120/ 78 | ong 72 unused
4.2 A 'Bootable' disk
* The Boot bl ock becones :
0 | ong 1 I D
4 | ong 1 checksum
8 | ong 1 root bl ock ?
12/ c byt e 81 boot code

val ues

Oxffffffff
Oxffff3fff
Oxffffffff
=0

'D'0O'S
conput ed
880

Am gaDos 3.0 version

+ flags

di sassenbl ed
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93/ 5d

43FAOO03E
7025
4EAEFDD8
4A80
670C
2240
08E90006 0022
4AEAEFEG?2
43FA0018
4EAEFFAO
4A80
670A
2040
20680016
7000
4E75
70FF
4E75

646F732E 6C696272 617279

00

| ea exp(pc), al
noveq #37, d0O
j sr -552( ab6)
tst.l do
beg. b el se
nove.l dO, al
bset #6, 34(al)
j sr -414( ab)

el se: | ea dos(PC), al
] Sr - 96( ab)
tst.l do
beq. b el se2
nmove. |l dO, a0
nmove.|l 22(a0), a0
noveq #0, dO
rts

el se2: noveq #-1,d0
rts

dos: "dos.library"”

65787061 6E73696F 6E2E6C69 62726172 79

byt e 931

exp: "expansion.library"

full of zeros

4.3 A Directory cache node di sk

* A directory cache bl ock (882)

0

4

8
12/ c
16/ 10
20/ 14
24

| ong
| ong
| ong
| ong
| ong
| ong
| ong

PR RRPRPRPRR

5. References

type
sel f pointer
cached dir

entries nunber
next dir cache
checksum

full of zeros

0x21

882

880 (root)
0

0 (last)
conput ed
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* ASM Sour ces:
Scoopex and Crionics di sassenbl ed deno hardl oaders
‘the floppy disk book' copier source file, DATA BECKER books, 1988

* On-Line material :
- Very good 'ded.doc' file including Hard D sk information :

<ftp://ftp.funet.fi/pub/am ga/utilities/disk/Ded-1.11.1ha>

A clean track-| oader which don't use Am gaDGCS :
<ftp://ftp.wistl.edu/ pub/am net/dev/asnit-I| oader.| ha>

A renpl acenent for 'trackdisk. device'
<ftp://ftp.wstl.edu/ pub/am net/di sk/ m sc/ hackdi sk202. | ha>

"am gadi sk_hardware. doc' (by Dave Edwards, Mark Meany, ... of ACQO)
<htt p:// home. sol . no/ svj ohan/ assem r ef s/ di skHW | ha>

* Books :
Rom Ker nel Reference Manual : Hardware, pages 235-244, Addi son Wesl ey
La Bible de |"Amga, Dittrich/ Gel fand/ Schenmel , Data Becker, 1988.

The Ami gaDos reference manual nust contains a |lot of information about Am ga
file systens, but i don't own it (Addison Wesley).

6. C Routi nes

Uni x systemroutines yet inplenented :
cd, pwd, getdent, Is, Is -l, |Is -r, open, close, read, stat.

newfs, nount, unount.
Li nks and directory cache are supported.

Soon avai l abl e on good FTP servers.

7. Oher Amga Fil eSystens

An Amiga filesystemfor Linux 0.99pl2 by Ray Burr (read only, hard disk
support)

<ftp://tsx-11. mt.edu/ pub/linux/patches/amgaffs.tar.Z>
An enhanced version for Linux 1.2.13 by Hans-Joachim"JBHR' W dnmai er ( RDSK
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i nks and
i nternational node supported):
<ftp://ftp.ibp.fr/pub/linux/sunsite/systemfilesystens/jb-affs-1.0.tar.
gz>
A . ADF mani pul ati on package for DOS/ W ndows, "ADF-suite" (GUJ, no sources
i ncl uded) :
<http://ww. geocities.com SiliconValley/Lakes/7094/i ndex. ht m >

- Hard di sk support
- Di sk sal vagi ng

- Undelete files

- ADF nonitor/editor

"FAQ : THE AM GA FLOPPY DI SK FORVMAT' ends here
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