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The Answering Service

DOS 5.0: To Partition
or Not to Partition?

@) MS-DOS 50 1x a great product, but the
n documentation can be a wifle misiead-
ing when it comes roparttioning hard disks
in the 120- to s-Meg range. The guestion
Is, when s par fitioning wise rather than
when is it required?

Most of us are familiar with the 32-Mep
‘.':.'I'f.".'url! limit mipased iy previous vel
stons of DOS. We are wold this limit has been
eliminated in DOS 5.0, which can handle a
hard drive with a single partition of up to
160 gigabveey or so. Meanwhile the docu-
mentation innocentdy siates only that the
size of an allocation unit or cluster is ad-

justed to match the size of the partition. No

guidance is provided about the wisest par-
ntion size, so [ did some experimentation.

When | Pt tirioned my hard disk with
‘vf(".L thie

Was 2M8 bytes

allocation
When |

used partitions of aver 150 Meg, the alloca-

JAATTHIONS beliw

unir or cluster size

ton unit was albways 4098 bytes. The lower

[igure provides maore efficie and

i storag
access 1o more of the disk’s capability,
Vfier yome additional experiments, | havi
concluded that DOSS 0 defaults to the small-

est allocation unit that does not cause the

- ]

. Mtke mast married computer

Gireg Shulr
Joeks, is in a constant struggle (rying (o
divide his time equally between his spouse
Luc

compurers at the office because his wife

and his compute kily he works with
seems towin the strugele on the home front
You can contact lim on Delphi (isername
GREGSHULTZ ) ost on PC-Link (username PCM
GREG ), Of course you can contact him via
U8 matl at PCM
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toval numiber of allocation units to exceed
63,555, Once you have partitioned the drive,
DOS S«

uxes an allocation-unit size based

on the size of the partition rather than that
of the hard drive.

Let' s say you have u 100-Meg drive and
are considering upgrading to a 200-Meo
drive. If you create no more than one par
titton on either drive, conceivably vou might
get no exira storage at all from the larger

drive. The reason. The default cluster size

fora single-partition, 18-Meg drive is 2048

byies; the default cluster for a single

partition, 200-Meg diive is 4096 ,‘1‘\ rey /."'

mosi of your files ave small — files using
only one clusier YOU USe just as many
allocation units i batlhe cases, but on the
larger disk these are only half as full. If vou
have a iarge number of files in the mulii-
megabyte range, on the other hand, parti
tions of 100 10 200 Meg or more make sense

Being practical, very few of us use hard
disky solely for thousands of very small,
single- )H\lt'f_!iht\. bl'i"('{?('l'« entage of usery
truly injured as badly as my exaniples claim
would be small. However, the DOS 50 manual
and various other pas 50 books should
have considered this allocation-unit size
rfl./,'f‘l't'.”t ¢ (HA’(I' /JJ'U!'.’(!{':/ P actical tl(f-"( o
on when to partition in DOS 5.0,

\fter these experiments
runming DOS 5.0, has partitions all set
between 5o and 1o Meg. Unless vou need to

my svstem,

be outside that range, I'd suggest staving

within these boundaries in order to get the

most efficient use of your hard drive, What
13 your opinion on this subject?

H. Lawrence Elman

Port Jefferson, New York

by Gregory Shultz

Technical Editor

| This is an interesting and important
subject many of our readers with hard
drives of 200 Megs or more have perhaps
never considered. I must admit, it is a sub-
ject 1 had given little thought until your
letter provoked me into researching it more
thoroughly. What I discovered confirms
some of your basic assertions, but the sub

Jectis even more complex than you thought,

I'o give you a better understanding of this
intricate subject. let's look at the reasoning
behind the use of various-sized allocation
units. We start with how DOS stores and
manages files on a disk.

The basic unit of storage on both floppy
and hard disks 1s known as a sector. Each
sector contains 512 bytes, and ¢ach tvpe of
disk contains numerous sectors, For ex-
ample, a 360K floppy disk contains 708 sec
tors while a 212-Meg hard drive contains
14,018,

Since the sector is the basic storage unit,
you might assume that DOS manages files
onadisk by keeping track of each sector on
the disk. However, the sheer volume of
sectors found on a hard disk as large as 212
Mcg makes this method of tracking files
impractical. I1is true that DOS manages files
by keeping track of their locations on the
disk: but rather than try to keep track of
each of the sectors. DOS groups several
sectors together and considers them a single
unit, called a cluster or an allocation unit.
The cluster then becomes the unit of storage
for a file, Using this scheme, DOS reduces
the amount of work it must do in order to
manage all the files on a disk. This reduc-
tion in work means an increase in system
performance.



The actual file-management operation
is performed by the file allocation table
(FAT). The FAT s one of three logical house-
keeping areas established on a disk when it
is formatted. During the format procedure
each cluster on the disk 1s assigned a umique

260,186 sectors. Dividing 260,186 by 63,519
yields aresult of 3,97 (four sectors per clus-
ter with the power-of-two rule), If the drive
is set up with a single partition, it uses a 16
bit FAT and has 414,618 sectors or eight sec-
tors per cluster.

space wasted and the total disk space avail
able and operation speed,

To verify these findings, a PCM col-
league and | used a combination of the
Norton Utilities Disk Edit and Safe Format
utilities to set up a hard disk with the cluster

I'hese refer-
ence numbers are then entered
in the FAT. When & file s stored
on the disk. its name is then
linked 10 the reference number
forthe clusteror clusters it occu-
pies, (This linkage is performed
by what is known as the direc-
tory entirv, alsoone of the house
keeping areas established dur-
ing the format procedure but
beyond the scope of this article, )
AS part of its responsibilities,
the EAT also keeps track of which
sectors are damaged as well as
the amount of disk space avail-
able, Betore every read or write
operation, DOS refers 10 the FAT
to determine where a file is fora
read and what clusters are avail-
able for a write. The FAT 15 basi-
cally a detailed road map of a
disk.

Considering that the FAT is
extremely crucial 1o bOS, the format proce-
dure actually places two copies of the FAT
on & disk. If anything should happen to the
first copy of the FAT, DOS can still locate
files by referring to the second copy.

Since the FAT occupies double space on
the disk, space is taken away Irom the total
amount available for files. To compensate
for this, DOS uses different-sized FATs lor
different-sized disk partitions.

On a large hard-disk partiion;-each en-
try in the FAT is 16 bits (2 bytes) long. Ona
small hard-disk partition, cach entry is 12
bits ( 12 bytes} long. This alteration i entry
sizeeffectively reducesthe total FAT size by
about 25 percent.

T'he size of the FAT has a direct relation
to the size of the clusters used on a disk. A
FAT with 12-bit maintain
maximum of 4079 clusters, and a FAT with
16-bit entries can maintain a maximum of
63,514 clusters, In order 1o stay within these
set himits, pOS adjusts the number of sectors
per cluster, However, the number of seclors
per cluster is always a power of twao.

In order to confirm these lindings, 1 set
up a 212-Meg hard drive with & number of
partition sizes. I the drive is set up with a
I15-Meg partition, this parttion uses a 12-bit
FAT and has a total of 30,970 sectors, Dividing
UL970 by 4079 yields & result of 7.59. Imple-
menting the power-of-two rule, we come
up witheight sectors per cluster. If the drive
15 set up with a 127-Meg partition, this par-

reference number

entries can

tition uses a 16-bit FAT and has a total of
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Figure 1: Allocation-Unit Size-Break
Points for a 212-Meg Drive Partitioned
and Formatted With DOS 5.0

The chart in Figure | shows the actual
break points where the size of the allocation
unit changes with respect to the size of the
partition when the 212-Meg drive is parti-
tioned and formatted with DOS 5.0

Now that we understand how cluster
sizes are determined, let's look at the wiy.
Cluster size reflects a compromise made in
theSize of the FAT. Ifthe 212-Meg hard drive
were set up with a single partition using
four-sector clusters rather than eight-, the
size of the FAT would become excessively
large. The larger the FAT, the more disk
accesses are required and the more time
computations take. In order to skirt these
delays, DOS selects a FAT size based on a
compronise between the amount of disk

size equal 1o that of the sector

c size — 512 bytes. While the

result was a hard disk with the
most etficient use of the avail-
able storage space possible.
there was & price to pay, The
hard disk-access time went fa
below acceptable standards,
and we were forced 1o wail an
excruciating length of time
when running a program or
copying liles. The reason was
that we had quadrupled the
number of clusters DOS must
manage and dramatically in
creased the size of the FAT.
With the results of that ex
periment in mind, we can see
that the compromise belween
wasted disk space and opera
tion speed is a valid one. Any-
one who has used both an %0356
with a fast hard disk and an 808%
with only floppy drives canap
preciate the difference in disk-access speed
we experienced, For the sake of argument,
though, let's take a graphic look at the
amount of space wasted with large clusters

and small files. Figure 2 shows the amount
of space wasted when a 50-byte batch file is
allocated to an entire cluster. The wasted
space is paltry in the one-sector cluster and
startling when the file is allocated 10 an
cight-sector cluster — almost the entire 4K
18 wasted space.

Before you become overly concerned
about this waste of space, remember that
DOS is making o compromise beétween
wasted space and operation speed. Yes, itis
true that if you had hundreds ol small files.
the amount of wasted disk space could run

l 1 Ssctor  Cluster (14K
g 512 104 15% 248
l 4 Sector Cluster (2K)
512 1024 15% 260 3072 S6d G
| 8 Sector Cluster (4K)

Figure 2: Amount of Space Wasted

When a 50-Byte Batch File Is Allocated to an Entire Cluster



as high as 25 percent or more, disk. If that is the case. the
But the opposite is also true: amount of space wasted with
Large files benefit from large <* large cluster sizes is marginal,
2 ; % E
clusier sizes. 3 S (¢<“° - 1t should now be apparent that
So how can vou get the most o S R there really 18 no right or
. S A e .
fram your large hard drive with 2 & - wrong partition strategy and
the effective use of partitions? Lam & 23 £¥ e:’q that every strategy has both
< iy = & R o ’ o
Deciding when and how large % G\\vﬁ‘ o kn\e advantages und disadvan-
or small to partition your large b tages. While Keeping your
hard disk can be determined by _— 1oe4 Gea 35 40 partitions within the s50- to
the types of programs you use 100-Meg range, as you stated
. - < K 1024 13 30,41 3 pi W -
and the ways you use them. A in your letter, works well for
determining factor is the size 2MB $12 2373 1,213,852 vou, it may not be the best
and number of the data files | 424D 512 2647 1 457 Bhd strategy lorothers. Nomatter
your programs use, If you use % what strategy you follow, re-
4 . > 2.58M0 1024 2886 931,712 N2
accounting or database pro member that regular disk op-

grams, vou usually have only a
couple of data files that range
in size from 100K to 10 Meg or
more, I you primarily
word-processing programs, more than likely
vou have many small files ranging in size
from 2K to 10K or more

Accounting and database programs with
large data files effectively use storage space
and operate marginally faster on a partition
with large cluster sizes of 4K, On the other
hand, word-processing programs are more

use

REMOTE-CONSOLE

Remote computing + fast file transfers, all
in one small package. Run programs on
another PC from anywhere: home, another
office, even Miami Beach. Simple to install,
easy to operate, with all the right features:

- Complete remote control.

- High-speed file transfer.

- Password protection.

- Super fast screen updates.

- Call back and AUTOCALL.

- Host printer redirection.

- Only 22K bytes overhead.

- Low cost, just $69 complete.

New version 3.0 uses even less memory to
run more applications. Compatible with
DOS 5. LAN's love it. With a portable you
can stretch that network node to Nassau.

Complete with both host and remote on 3.5" and 5.25"
diskettes. Only $69, VISAIMC Accepted. Shipping 55
USA, $14 Can. & Mex. Calif. residents add 7.25% 1ax.

P. O. Box 888. Oceano, CA 93445

(805) 481-5687 I

CIRCLE 191 ON READER SERVICE CARD

Figure 3: Cluster Sizes Used on Floppy Disks

efficient on a partition with 2K clusters
Hawever, you might want to consider such
other considerations as whether working
with one or several partitions would be
more convenient in your specilic situation,

Another factor coming into play here is
that you may have a varied combination of
both large and small data files on your hard

timization reduces the amount
of file fragmentation and n
creases the performance of
your hard disk.

While waorking on this article, | began to
wonder about the cluster sizes used on
floppy disks. My findings are shown in
Figure 3. While all floppy disks vse 12-bit
FATs. the size of the clusterin relation to the
size ol the disk was not what | had expected
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night, it's time to get InCommand!

Productivity You Only Dreamed Of, Until Now!
All commands have unmatched file selection capabilities.
Multiple *'s in file and directory wildcards. Select multipie
wildcard patterns at once. Select files before, after, or on any
dateftime, bigger or smaller than any size, with or without any
attributes. Exclude files matching multiple wildcard patterns.
Process entire directory trees as easily as one file.

Total File Management
Runs directly from the DOS prompt. No menus to siow you down.
+Text Search: full screen browse, and line modes
*Execute: run your own programs and batch files as if they
had all of these file selection capabiliies
- Move/Rename: files, directories, or entire frees without copying
- Copy: multi-floppy incremental backups; flatten directory trees.
Up 1o 40% faster to floppies than XCOPY
- Delete: files, directories, and entire direclory trees
- Directory: sort by name, extension, fime or size; subdirectories
«Instant on-line inCommand and DOS reference

~Network compatible " ne ;
Much more! Only $60 PO . pick 109
Call now for demo disk. publis

You can rest easy with InCommand.
P.O. Box 26238
San Diego, CA 92196

JO\D‘ Inductive Logic
(619) 578-5146

Intelligent Software for Every U.:
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