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(57) ABSTRACT 

Disclosed is a method and apparatus for mobile media with 
both dedicated readable and writeable user data space and 
dedicated readable and writeable drive device space. The 
mobile data storage media adapted for operatively working 
with a drive device comprises a data space accessible by an 
end user and a drive software space accessible by the drive 
device and inaccessible by an end user. The drive software 
space is adapted to accommodate ?rmware for use by the 
drive device in addition to the reading and writing of 
software by the drive device. The media is adapted to receive 
and store software from the drive device or, alternatively, is 
adapted to transmit software to the drive device. 
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CO-EXISTING DEDICATED SYSTEM SOFTWARE 
AND READ/WRITEABLE DATA STORAGE SPACE 

ON REMOVABLE MEDIA 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] None. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to software 
exchanges and upgrades. More particularly, the present 
invention relates to exchanging software between a dedi 
cated space on a mobile storage media with a drive device 
adapted for use with the memory media. 

BACKGROUND 

[0003] Storage technology has been on an aggressive 
trajectory of minimization with hardware and related 
devices coinciding with an explosive growth in memory 
capacity. Not only has hardware become smaller and more 
streamlined, hardware has become more complex and diver 
si?ed. The once stationary “all-in-one” gigantic machines 
that dominated computing have diversi?ed to include modu 
lar components with high mobility. This is evidenced by 
mobile storage media adapted to insert into a drive device 
connected to a computing system for use by an end user. 

[0004] Modern computing systems generally function by 
means of an operating system, of which there is a variety, 
acting as framework for staging the functionality of all other 
programs. Because hardware devices used with computing 
systems are themselves becoming more sophisticated with 
specialiZed functionality, they require compatible programs 
to work with the computer’s operating system. These pro 
grams, typically called drivers, enable computers to coop 
erate with hardware devices as needed. In addition to 
drivers, hardware devices often require software programs, 
typically called ?rmware, to control their own specialiZed 
functionality. 
[0005] Both drivers and, to a greater extent, ?rmware are 
subject to changes which are generally designed to improve 
the operability of the hardware device. For example, hard 
ware devices such as drives for use with mobile media need 
to read and write data to the media on behalf of requests 
from the computing system. The media may have unique 
data format layouts or compressed data for optimiZing data 
space on the media that are speci?c to the drive device. In 
this scenario, the drive device may need special software for 
use with the media. Additionally, the drive may have motors 
and actuators, specialiZed heads, calibrating schemes, etc., 
that are controlled by ?rmware in the drive device in order 
to make the reading and writing of data from the media 
simple and transparent to the computing system. 

[0006] Generally, software such as drivers and ?rmware 
are loaded or updated by dedicated read only methods. This 
has been done to prevent an end user from altering or 
damaging the software. Software used in these applications 
include “burned” read only CD’s, DVD’s or other optical 
recording media, read only updates found at sites on the 
internet, and other read only mobile media, just to name a 
few. In some cases, a user may load software onto mobile 
media for use as described, but that software may be subject 
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to accidental erasure or if “bumed” onto a media, and a user 
only has read access from there on out. 

[0007] As described above, there are various techniques to 
transfer software such as drivers and ?rmware to hardware 
devices. It is to improvements related to this subject matter 
that the claimed invention is generally directed. 

SUMMARY OF THE INVENTION 

[0008] The present invention relates to exchanging soft 
ware between a mobile storage media and a drive device that 
overcomes the disadvantages and limitations of the prior art 
by using a drive device dedicated readable and writable 
space on the media. 

[0009] One embodiment of the present invention can 
therefore comprise a multi purpose media comprising: a 
mobile readable and writeable media adapted for use with a 
drive device; at least one data space accessible by an end 
user; at least one drive software space allocated for reading 
and writing accessibility for the drive device and restricted 
from the accessibility by the end user, and wherein the drive 
software space is adapted to contain software readable by 
the drive device. 

[0010] Other embodiments of the present invention may 
additionally comprise a method for adapting mobile read 
able and writeable media for a drive device comprising: 
allocating data space accessible by an end user; allocating 
drive software space accessible for the drive device for 
reading and writing capability; and restricting accessibility 
of the drive software space from the end user. The method 
can further comprise of loading software for the drive device 
in the drive software space. 

[0011] Yet a further embodiment of the present invention 
can also comprise a mobile data storage media adapted for 
operability with a drive device comprising: a data space 
accessible by an end user; and a drive software space 
accessible by the drive device and inaccessible by an end 
user wherein the drive software space is adapted to accom 
modate ?rmware for use by the drive device and the reading 
and writing of ?rmware by the drive device, and wherein the 
media is adapted to receive and store a higher order software 
from the drive device automatically if the media does not 
contain the higher order software or the media is adapted to 
transmit the higher order software to the drive device if the 
drive device does not contain the higher order ?rmware. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1A is a pictorial representation of a mobile 
readable and writeable media con?gured in an embodiment 
of the present invention. 

[0013] 
[0014] FIG. 2A is a pictorial representation of a comput 
ing system with a drive and mobile media. 

FIG. 1B is an alternative embodiment to FIG. 1A. 

[0015] FIG. 2B is a pictorial representation of a digital 
tape cassette. 

[0016] FIG. 2C is a pictorial representation of a tape 
media pack. 

[0017] FIG. 2D is a pictorial representation of a tape drive 
accommodating a digital tape cassette. 
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[0018] FIG. 2E is a pictorial representation of a tape 
library. 
[0019] FIG. 2F is a pictorial representation of a mobile 
disc drive magazine media pack and storage drive device. 

[0020] FIG. 2G is a pictorial diagram of a storage media 
comprised of two different mediums in an embodiment of 
the present invention. 

[0021] FIG. 3 is a block diagram of an embodiment of the 
present invention Wherein an end user, drive device and 
mobile media are being used together. 

[0022] FIG. 4 comprises schematic diagrams of various 
software transfer scenarios of the present invention betWeen 
a drive device and media Wherein the drive device has loWer 
order software than the media. 

[0023] FIG. 5 comprises schematic diagrams of various 
softWare transfer scenarios of the present invention betWeen 
a drive device and media Wherein the drive device has higher 
order softWare than the media. 

[0024] FIG. 6 is a schematic diagram of an embodiment 
of the present invention shoWing softWare exchange 
betWeen tWo drives and a common of media. 

[0025] FIG. 7 shoWs a ?oW diagram of a method of an 
embodiment of the present invention by Which data space 
and drive softWare space are allocated to media. 

[0026] FIG. 8 shoWs an alternative embodiment of FIG. 
7 Wherein softWare is transferred to the drive software space. 

[0027] FIG. 9 shoWs a ?oW diagram of a method of an 
embodiment of the present invention illustrating the 
exchange of softWare betWeen tWo drive devices and a 
common media. 

DETAILED DESCRIPTION 

[0028] Referring to the draWings in general, and more 
particularly to FIG. 1A, shoWn therein is a pictorial repre 
sentation of a mobile readable and Writeable media of 
con?guration 100 constructed in accordance With an 
embodiment of the present invention. In What folloWs, 
similar or identical structure is identi?ed using identical 
callouts. 

[0029] Con?guration 100 is a diagrammatic illustration of 
a mobile readable and Writeable media having data space 
104 accessible for use by an end user and having drive 
device softWare space 102 allocated for a drive device. FIG. 
1B is an alternative embodiment to 100 illustrating tWo data 
spaces 104 and tWo drive device softWare spaces 102. Here, 
in FIG. 1B, the drive softWare space 102 and the user data 
space 104 are not contiguous. The mobile readable and 
Writeable media 100 has many equivalence embodying 
different forms, such as a ?oppy disc, removable hard disc, 
a thumb or ?ash memory media, compact disc (CD) or other 
optical digital media (such as a DVD), a tape cassette, a 
media pack, or any combination thereof just to name a feW. 

[0030] Mobile media 100 is generally considered to be 
media suited for movability betWeen drive devices used to 
install and/or retrieve data to and from the media. In general, 
readable and Writable media is adapted for use With a drive 
device, Wherein the media is capable of accommodating 
information Written to the media by the drive device in 
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addition to information being extracted, or read, from the 
media by the drive device. A drive device (such as a tape 
drive, compact disc drive, ?oppy disk drive, etc.) is gener 
ally coupled With a computing system either by being 
physically attached or connected to the computing system by 
Wires, for example communication lines, or remotely 
coupled through a means of communicating such as Wire 
less. Drive devices described herein are envisioned to use 
memory and computer interface capabilities. 

[0031] FIG. 2A serves as an example of mobile media 100 
accommodated by a drive device for use With a computing 
system and end user. Here, a readable/Writeable CD drive 
device 210 that is modular and adapted for connecting to a 
computing system 202 by means of an IDE (Integrated 
Drive Electronics) connector 206 is shoWn in an exploded 
vieW. The drive device 210 is contained partially in the 
computer 202 by an accommodating bay 204. The CD media 
212 is accommodated by a receiving opening 208 located on 
the face of the drive device 210. 

[0032] FIG. 2B-2E serve as examples of mobile media for 
use With a plurality of data storage drives in a data storage 
library. FIG. 2B shoWs a digital tape cassette 220 that 
substantially contains readable/Writable tape media. FIG. 
2C shoWs a media having multiple storage mediums, here a 
plurality of tape cassettes, such as 220, supported by a 
magaZine 222 to comprise a cassette type media pack 225, 
in this case, having ten tape cassettes 220. FIG. 2D shoWs 
the tape cassette 220 inserted in a tape drive device 235 
through an accommodating opening in the drive face 238. A 
tape library, as shoWn in FIG. 2E, can comprise a plurality 
of storage drive devices, such as 235. Furthermore, in one 
embodiment, the tape library 245 can accommodate a plu 
rality of media packs 225 Which are generally manipulated 
by a robotics means for use With the drives 235. Here, a 
media pack 225 may be thought of as a single piece of 
media, such as 100. 

[0033] FIG. 2F shoWs another embodiment of a media 
pack for use With a storage drive device. Here the media 
pack is comprised of a plurality, of storage mediums, in this 
case disc drives 250 stacked and contained by an enclosure 
255. The mobile media pack is a mobile disc drive magaZine 
250 and 255, Which could be con?gured as a removable 
RAID (Redundant Array of Independent Discs [disc drives]) 
for example. As shoWn here, the mobile media magaZine 
250 and 255 can be inserted in an accommodating opening 
252 in a mobile disc drive magaZine drive device 254 that 
can be coupled With other memory and/or computing 
devices by a communications coupling means, such as 
electrical cables 258. The mobile disc drive magaZine drive 
device 254 could be one of many storage drive devices in a 
storage library, resembling the tape library 245 in FIG. 2E, 
With a robotic system capable of transferring a mobile disc 
drive magaZine 255 and 250 much the same Way as the 
digital tape cassette media pack 225 is moved Within a tape 
library 245. 

[0034] FIG. 2G shoWs a basic diagram of a storage media 
comprised of two different mediums 260 in an embodiment 
of the present invention. In this embodiment, the storage 
media 260 has a ?ash medium 264 and a ?oppy disc medium 
262. As previously disclosed, many different combinations 
of mediums to form a mobile media, such as 100, are 
possible and FIG. 2G is illustrative of one example. In an 
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embodiment of 260, the ?ash medium 264 could be the 
dedicated drive software portion 102 of the media 260 and 
the ?oppy disc medium 262 could be the dedicated user data 
portion 104 of the media 260. Such combination media may 
be read by a combination drive, e.g., a single drive capable 
of reading multiple types of data media, or by separate 
drives that are each adapted to read one type of data medium, 
e.g., a drive capable of reading the ?ash medium 264 and a 
separate drive capable of reading the ?oppy disc medium 
262. 

[0035] FIG. 3 is a block diagram of an embodiment of the 
present invention wherein an end user 302, a drive device 
306 and mobile media 100 are being used together. Here, the 
two way data access arrow 304 passes through the drive 
device 306 to the user data space 104 of the media 100 
showing the conventional data path to the media. Here the 
data access arrow 304 represents direct transfer of data 304 
between the end user 302 and the media’s 100 user data 
space 104 via the drive device 306. The drive device 306 
handles read/write commands from the end user 302 but 
determines how that data 304 is read and/ or written regard 
ing the user data space 104. The end user 302 is the entity 
that instructs the drive to write or read data from the media 
100. The end user 302 could be a person using a computing 
system with the drive device 306 and media 100 or alter 
natively a computing system operating on behalf of instruc 
tions to read or write data with the drive device 306 and 
media 100, just to name a couple examples. In another 
variation, an end user 302 could be a computing system 
adapted to send data to be stored in or retrieved from a data 
library, such as a tape library 245 in FIG. 2E. The end user 
302 can also have communication capability 312 with the 
memory, interface and controller functions 310 of the drive 
306. The two way arrow 308 represents the memory, inter 
face and controller functions 310 having read/write acces 
sibility with the drive software space 102. This two way 
accessibility 308 is generally used by the drive device 306 
for loading and retrieving software for the drive device 306 
and is restricted from access by the end user 302 and 
therefore is not a conventional communications/data path 
with the drive software space 102. However, in another 
variation the end user 302 is capable of instructing the drive 
device 306 to commence transmission of software between 
the drive software space 102 and the memory, interface and 
controller 310, without having direct access to the drive 
software space 102. For example, an end user 302 could load 
a software program into the drive device 306 where then the 
drive device 306 could load the same software program in 
the drive software space 102 on a piece of mobile media 100. 
In another example, the drive device 306 could inform the 
end user 302 of an update from the mobile media 100 and 
allow the end user 302 to approve the transmission of the 
software update from the media 100 to the drive 306. 

[0036] As previously disclosed, software can include driv 
ers and ?rmware which are subject to changes based on, for 
example, user needs or improvement in the operability of a 
cooperating hardware device, such as 306, just to name two. 
As a further example, software can include drivers, ?rm 
ware, and/or updates for components within a data storage 
device other than the drive itself, such as for the robotic 
means described in connection with FIG. 2E. Software can 
also include drivers, ?rmware, and/ or updates for uploading 
to a computer workstation or server (not shown) that is in 
data communication with the drive device 306. In this latter 
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situation, increased e?iciencies in uploading such software 
to workstations or servers may be achieved by virtue of 
commands stored in, for example, the drive software spaces 
102, 104, that upload software automatically upon connec 
tion of the workstations or servers with the drive device 306. 
In an embodiment of the present invention, the drive device 
306 for use with mobile media 100 is adapted to read and 
write data 304 to the user data space 104 on behalf of at least 
a request from the end user 302. The media 100 may have 
a unique data format, such as compressed data for optimiZ 
ing data space 104 or encryption, which is speci?c to the 
drive device 306. In this embodiment, the drive device 306 
may need special software for use with the media 100. 
Additionally, the drive 306 may have motors and actuators, 
specialiZed heads, calibrating schemes, etc., that are con 
trolled by ?rrnware in the drive device 306 in order to make 
the reading and writing exchange of data 306 with the media 
user data space 104 simple and transparent to the end user 
302. 

[0037] Referring to FIG. 4, shown therein are schematic 
drawings of some embodiments of the present invention 
whereby the drive device 306 and mobile media 100, 
adapted to operatively work together, transfer software in 
various scenarios. Though the scenarios below illustrate the 
transfer of higher order and lower order software versions, 
it should be recognized that the reasons for transferring 
software could be for upgrading, down grading, or facilitat 
ing a compatible cooperative working relationship between 
the media 100 and the drive 306 wherein the software is not 
limited to higher and lower order versions. Here, the soft 
ware transfer occurs between the storage drive device 306 
which contains a lower order software, or previous version 
of software, in this case Firm Ware A (FW A) 402, and the 
mobile media 100 which contains a higher order software, or 
newer version of software, in this case FW C 404. This is 
shown in con?guration A 410 wherein the drive device 306 
contains the lower order FW A 402 and the mobile media 
100 contains the higher order FW C 404. It should be 
recogniZed that ?rmware is one kind of software that the 
media 100 can contain in the drive device software space 
102. 

[0038] The following scenarios shown in FIG. 4 are 
applied to con?guration A 410. Scenario B 412 shows FW 
C 404 being transferred from the drive software space 102 
to replace FW A 402 originally stored in the drive device 
306. Scenario B 412 illustrates the drive software space 102 
upgrading the drive 306 without preserving the original 
software FW A 402 in the drive 306. Scenario C 414 shows 
FW A 402 being transferred from the drive device 306 to 
replace FW C 404 originally stored in the drive software 
space 102. Scenario C 414 illustrates the drive 306 down 
grading the media 102 without preserving the original 
software FW C 404. Scenario D 416 shows both the drive 
306 and the media drive software space 102 exchanging FW 
A 402 and FW C 404 while preserving the original software 
level, 402 and 404, on each 306 and 102. Scenario D 416 
illustrates an exchange of software 402 and 404 to be saved 
on both the drive 306 and in the media space 102 while 
preserving the software 402 and 404 that was originally 
there. Scenario E 418 shows FW C 404 being transferred 
from the drive software space 102 to coexist with FW A 402 
originally stored in the drive device 306. Scenario E 418 
illustrates the media 102 upgrading the drive 306 while 
preserving the original software FWA 402 in the drive 306. 
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Scenario F 420 shows FWA 402 being transferred from the 
drive device 306 without replacing FW C 404 which was 
originally stored in the drive software space 102. Scenario F 
420 illustrates the drive 306 downgrading the media drive 
software space 102 while preserving the original software 
FW C 404 in the media drive software space 102. 

[0039] Referring to FIG. 5, shown therein are schematic 
drawings of some embodiments of the present invention 
whereby the drive device 306 and mobile media 100, 
adapted to operatively work together, transfer software in 
various scenarios. The software transfer occurs between the 
drive device 306 which contains higher order software, FW 
C 404, and the mobile media 100 which contains lower order 
software, FW C 402. The following scenarios shown in FIG. 
5 are applied to con?gurationA 510. Scenario B 512 shows 
FW A 402 being transferred from the drive software space 
102 to replace FW C 404 originally stored in the drive 
device 306. Scenario B 512 illustrates the media 102 down 
grading the drive 306 without preserving the original soft 
ware FW C 404 in the drive 306. Scenario C 514 shows FW 
C 404 being transferred from the drive device 306 to replace 
FWA 402 originally stored in the drive software space 102. 
Scenario C 514 illustrates the drive 306 upgrading the media 
drive software space 102 without preserving the original 
software FW A 402. Scenario D 516 shows both the drive 
306 and the media drive software space 102 exchanging FW 
C 404 and FW A 402 while preserving the original software 
level, 404 and 402, on each 306 and 102. Scenario D 516 
illustrates an exchange of software 404 and 402 to be saved 
on both the drive 306 and in the media space 102 while 
preserving the original software 404 and 402. Scenario E 
518 shows FW A 402 being transferred from the drive 
software space 102 to coexist with FW C 404 originally 
stored at the drive device 306. Scenario E 518 illustrates the 
media drive software space 102 downgrading the drive 306 
while preserving the original software FW C 404 in the drive 
306. Scenario F 520 shows FW C 404 being transferred from 
the drive device 306 without replacing FWA 402 which was 
originally stored in the drive software space 102. Scenario F 
520 illustrates the drive 306 upgrading the media 102 while 
preserving the original software FW A 402 on the media 
drive software space 102. 

[0040] Referring now to FIG. 6, shown therein is a 
schematic drawing of an embodiment of the present inven 
tion whereby two drive devices 602 and 604 can exchange 
software by means of the mobile media 100. The following 
steps in FIG. 6, B 612 and C 614, are applied to scenario A 
610. Scenario A 610 illustrates a drive #1602 having a higher 
order software FW C 404 and drive #2604 having a lower 
order software FW A 402. The media 100 to be used with 
both drive devices 602 and 604 has a lower order FWA 402 
stored in the drive software space 102. Step B 612 shows the 
drive #1602 transferring FW C 404 to the mobile media 
drive software space 102 and replacing FW A 402 located in 
the drive software space 102. As shown in step C 614, the 
media drive software space 102 is then used with drive 
#2604. Here, the media drive software space 102 is trans 
ferring FW C 404 from the drive software space 102 to the 
drive #2604 replacing FWA 402 originally residing on drive 
#2604. The schematic drawing of FIG. 6 illustrates drive 
#1602 upgrading a media 100 whereby the now upgraded 
media 100 then upgrades the different drive #2604 with 
drive #1’s 602 FW C 404. This activity could be done 
automatically by the drive device 306 or could be approved 
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by an end user, such as 302. One example where the 
schematic of FIG. 6 could work is with the tape library 245 
of FIG. 2E. 

[0041] FIG. 7 illustrates a method of the present invention 
by which data space 104 and drive software space 102 are 
allocated to the media 100 adapted to cooperate with a drive 
device such as 306 in a functional readable and writeable 
manner. It should be recogniZed that the steps presented here 
do not require this particular sequence. In step 700, the 
process allocating space is generally started with a blank 
piece of media but can be started with media that is 
re-formatted prior to use or media that already has allocated 
space, such as 100, that is prepared or conditioned for the 
following steps. In step 702, data space 104 is allocated to 
the media of 700. In step 704, drive software space 102 is 
allocated to the media of 700. Both steps 702 and 704 could 
be done at an original equipment manufacturer, whereby a 
company supporting media, such as 100, or a particular 
drive device, such as 306, allocates spaces 102 and 104 for 
an end user 302, for example. Alternatively, steps 702 and 
704 could be done by a drive device 306 upon installation of 
an un-par‘titioned piece of media 100, for example, wherein 
there is no dedicated drive software space 102. The media of 
700 is con?gured so that the drive device 306 has access to 
the drive software space 102, as shown in step 706. Step 708 
restricts the drive software space 102 from an end user, such 
as 302, by a restricting means. The restricting means could 
be a con?guration such as a header or address for the drive 
software space 102 recognizable by the drive device 306 but 
not recogniZable by the end user 302, for example. In the 
alternative, the information on the drive software space 102 
could be encoded or encrypted so as to be readable by the 
drive device 306, but not by the end user 302. In step 710, 
the read/write accessibility of the user data space 104 by the 
end user 302 is shown. In another embodiment of the present 
invention, the user data space 104 could have a means, such 
as an access header for example, by which the only space on 
the media accessible to the end user 302 is the user data 
space 104. 

[0042] FIG. 8 is a method of an alternative embodiment of 
FIG. 7. As shown by step 730, software is transferred to the 
drive software space 102. This could be accomplished by the 
drive device 306 or an OEM, just to name two examples. 

[0043] FIG. 9 is a method illustrating the exchange of 
software between two drive devices, such as 306, with a 
common piece of media such as 100. Here, the media that is 
partitioned for drive software space 102 and containing 
software 750 is used with a ?rst drive device 752. Generally 
media, such as the media from step 750, is inserted into a 
drive device, such as 306. The media 100 can be identi?ed 
by the ?rst drive 752 as having an incompatible data format 
or sub-optimal drive device ?rmware, for example. The ?rst 
drive 752, for example, can inform the end user 302 to a 
software exchange between the drive 752 and the media 750 
or alternatively can automatically proceed with software 
exchange in order to achieve compatibility, such as loading 
software from the ?rst drive device 754 to the media 750. 
The media 750 can then be discharged from use, either 
temporarily or permanently, with the ?rst drive 750 for use 
with a second drive 756. Here the media 750 could load 
software to the second drive 756 in an event that the second 
drive 756 had an incompatible or sub-optimal software or 
?rmware relative the media 750. 






