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SYSTEM A.'\"'D METHOD FOR CHAl~GING PARTITIO:'.'I' 
J.\:I.APPJNGS TO LOGICAL DRIVES IN A COMPUTER l\IEMORY 

Background 

The present disclosure relates generally to computers and operating system 

code for controllbg access to a computer disk, and, more specifically, to a method 

for dynamically changing the mapping of partitions of the disk to a logical drh·e of 

5 the operating system code. 

In a computer having one or more storage devices such as a hard disk, the 

storage devices are often separated into different partitions so that certain data or 

programs can be separately stored. For example, in a computer that utilizes a 

Microsoft DOS or WINDOWS operating system, as provided by Microsoft 

10 Corporation of Redmond, WA, a single computer hard drive may be partitioned into 

a primary partition which would contain the DOS or WINDOWS operating system 

along v<t-ith other application programs, and a utility partition which would contain 

utility or maintenance type progra.'lls. 

In some cases, it is not desirable to allow a user to access the utility 

15 partition during normal operation of the computer because the user could easily 

lose or destroy data on his hard drive, reconfigure the computer, or engage in other 

scenarios best kept from the user. Therefore, a solution is to configu!'e the utility 

partition so that it is "im'isible" by the operating system and hence inaccessible by 

the user. This is acco:nplished by setting a partition type code for the utili':.y 

20 partition to a value that is not recognizable by, or invalid to, the operating system 

and setting an activity flag as "inacth·e." However, the primary partition remains 

"visible," having a pa.'iition type code that is recognizable, or \'alid to, the 

operating system and an acti\'ity flag set as "active." 
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Although the utility partition is invisible to the user, the above scenario has 

several problems associated therewith. One problem occurs in the ma~ufacturing 

process when software is downloaded to the hard drive. In siluatior:.s such as this, 

it is desired to alternate between the utility and primary partitio:is. However, an 

5 operating system of the computer only refers to visible partitions as logical drh·es, 

assigning or "mapping" to them a drh·e letter for reference. Using tl:e DOS 

operating system for example, the primary partitio!'l is an active par:ibn on tl:e 

hard drive and is assigned a "C:" drive letter. Meanwhile, the utility pa:-t:~ion is 

inactive and does not have an assigned drive letter. Another proble:n with the 

10 above scenario is that many software download processes include a s:ngle logical 

reference for a hard drive, such as a "C:" drive in the DOS exanple, an:l are 

therefore not able to distinguish between the two partitions. This is bt:eause, as 

mentioned above, only one of the partitions has an associated dri\·e le:te:. 

The typical solution to the above problems is to change the partition type 

15 code for the desired partition to "active", and reboot the computer. However, such 

reboots are e:iq>ensive in that they take a large amount of time and resources. 

Furthermore, reboots tend to loose or reconfigure certain aspects of the computer 

that the user may want to retain. For example, if a program stored in the primary 

partition causes the computer to fail in a certain condition, it may be desirable to 

20 use a maintenance program in the utility partition to diagnose the computer. 

However, to access the maintenance program, the computer must be rebooted, 

thereby losing the ability to diagnose the state of the computer at fai:ure. 

Summarv 

In response thereto, provided is a system and method for changing partition 

25 mappings to logical drives in a memory cle\'ice of a computer. In one embodiment, 

the computer includes a processor for runrJng operating system code and a hard 

drive memory device. The hard drive, w:iich can be accessed by the processor, 

includes at least two partitions, the first partition initially being acti..-e and having 

a type that is recognized by the operating system and the second part:tion ini:.ially 

30 being inactive and having a type that is not recognized by the operating system. 
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When the compu:er boots up, a logical reference value in the operating 

system code poin:s to tbe first partition. A reference-changing routine is then run 

for dynamically switching the logical reference value to the second partitio:!. This 

is achieved by having the reference-changing routine change certain predefir.ed 

5 tables in the operati::g code. The tables are used by the operating system coce to 

logically map the logical reference to a particular partition. Tl:erefore, after tl:e 

reference-changing routine d~rects the logical reference to the secor:.d partition, the 

processor may continue running the operating code without requiring t!J.e conputer 

to reboot. 

10 A technical advantage achieved is that both partitions of the storage de•-ice 

can be accessed without requiring reboots in between, thereby saving a substantial 

amount of time . 

• i\nother technical advantage achieved is that programs er routines in one 

partition can be used to configure the computer, and then programs or routines in 

15 the other partition can be used to perform maintenance or other utility operations 

on the configured compi.:.ter. 

20 

Brief Description of the Drawings 

Fig. 1 is a block diagram of a computer for implementing one embodiment. 

Fig. 2 is a layout diagram of a hard drive of the computer of Fig. 1. 

Fig. 3 is a flow chart of a routine to be run by the computer of Fig. 1. 

Detailed Description of the Preferred Embodiment 

The following disclosure incorporates by reference U.S. Patent Application 

Ser. No. (Atty. Docket l\o. DC-1314), entitled "Method for Updating Partition 

J\fappings to Logical Drives in a Computer Mer.10ry Device" and U.S. Patent 

25 Application Ser. No. (Atty. Docket No. DC-1315), entitled "Method for Simulating a 

Computer Storage Device", filed concurrently herewith. 

Referring to Fig. 1, the reference numeral 10 designates a computer having 

se\•eral components, including a processor 12, a bank of rando:n access memories 

(RI\!\!) 14a a."'ld read only memories (RO?-.!) 14b, a hard disk 16, and a network 

30 interface 18. Each component is capable of communication wit~ the processor 12, 
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as grap!licali_v represer:ted by a general bus 20. In the present example, the 

comp:iter 10 is a personal computer running Microsoft DOS ar:d./or WINDOWS. It 

is understood, however, that the computer 10 and its illustrated components are 

rr.erely representative of mar.y different types of co:11puters and components well 

5 known a::id 1..:nderstood by those of ordinary skill i!l the art. 

Referring to Fig. 2, the hard disk 16 is subdivided into t~ree different 

partitions: a master boot record 30, a utility partition 32, and a primary partition 

34. Located in the master boot record 30 is boot strap code 40 a:,d a master 

partition table 42. The master partition table bcludes code that represent a type 

10 for each partition 32 and 34. It is understood that the master boot record 30 also 

contains conventional code, such as for booting up the computer 10, which is well 

known in H:.e art. 

The utility partition 32 includes a boot record 50 and o:ie or more pieces of 

sofhrnre, such as a mS:nte::J.ance program 52. In normal operation, the utility 

15 partition 32 will only be used during special circumstances, such as during 

maintenance and computer diagnostics operations. The primary partition 34 also 

contains a boot record 60 and one or more pieces of software, such as a program 62. 

In normal operation, the primary partition 34 v.ill often be used and will consume 

the largest portion of the hard drive 16. Therefore, during normal operation, when 

20 an operating system accesses the hard drive 16, it ·will only sec and access the 

primary partition 34 and not the utility partition 32. 

Tab~es 1 and 2 below illustrate sample entries in the naster partition table 

42. Table 1 describes a portion of the naster partition table 42 when the primary 

partitio:i 34 is \-lsible by DOS and the utility partition 32 is invisible to DOS. 

25 Table 2 describes a portion of the master partition table 42 when the utility 

partition 32 is visible by DOS and the primary partition 34 is im"isible to DOS. 
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Table 1 

Entry Code Value 

1 type DEh 

fJag inactive 

locc. tio:v'size utility partition 32 

2 type 06h 

flag active 

location/size prirnary partition 34 

5 3 type none 

flag -
locationlsize -

4 type none 

flag -
location/size . 

Table 2 

Entry Code Value 

1 type 06h 

flag actiYe 

location/size utility partition 32 

10 2 type DEh 

flag inactive 

location/size primary partition 34 

3 type none 

flag -
location/size . 

4 type none 

flag -
location/size -
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Referring to Fig. 3, a routine 100 entitled "\Vaffle" allows the operating 

systen to switch back and forth between the two partitions 32, 34. For the sa..":.e of 

exarnple, the utility partition 32 is initially inactive and the primary pa:-tition 34 is 

active. Also, the partition type code for the utility partition 32 is set eq"Jai to an 

5 invalid type and the partition type code for the primary parlitio::i. 34 is set equal to 

a valid type. In codinuance of the above example, the operating system is DOS, 

the type 06h is a valid partition type code, the type DEh is an ir.valid partition 

type code, and the primary partition has an assig:r.ed C: drive le:ter. Therefore, 

DOS initially recognizes, or "sees", the primary partition 34 but not the utility 

10 partition 32. Also, certain tables for re:erencing the layout and orga:Uzational 

mappings for each of the active drives, including a logical C: drive, are useC. by 

DOS to map the logical C: drive to the primary partition 34. Therefore, all read 

and w!"ite operations to the C: drive are made to the primary partition 34. It is 

understood that the above described reference codes and drive letters are defined 

15 by DOS, or which ever operating system is being used, and are well understood by 

those of ordinary skill in the art. 

Waffie is initiated by the processor 12 loading it into RAM 14a. Waffie is a 

logical-reference-changing routine and, in the present embodiment, is downloaded 

from a network connected through the network interface 18. In addition, the 

20 network includes some operating syster:1 code so that the computer 10 !":'lay at this 

step reboot from the network, i.e., the computer reboots using the operating syste::i 

code retrieved from the network interface 18. Alternatively, the processor 12 may 

load Waffie from either or both of the partitions 32 and 34, from a floppy disk (not 

shown) or other source. 

25 At step 112, a directive is received indicating a particular partition to 

access. In the present embodiment, the directive is provided by a manufacturing 

process attempting to download software on either or both partitions 32, 34. A 

directive "utility" indicates a desire to access the utility partition 32, while a 

directive "primary" indicates a desire to access the primary parti'~ion 34. The 

30 directives rr.ay be input from a user interface (not shown), the network interface 

18, or some other i.:iput de>ice. Fu:thennore, it js anticipated that additio::al 



-7-

partitions may also be a·.:ailab!e, but o::ly two partitions \Vill be herein discussed 

for the sa~e d sinp!icity. 

At s:e.;:i 114, a detcrl':"linaiio:i is made as to whether or no~ tbe 1:ser wants to 

switch p:::.n:itio!ls. If the received directive is "utility", then at step 120, \VafCe 

5 checks the DOS referer,ce tables to ensure that the logical C: drive currer:tly maps 

to the primary partiticn 34. At step 122, if the logical C: drive dces not map to the 

primary partition 34, then execution proceeds to step 124 where an error mes~age 

is displayed, stating tb.at the utility partition is already acth·e. 0:-.ce disp!ayed, 

execution returns to step 114. If, however, the logical C: drive does m:?.p to the 

10 prL-rnary partition 34, execut~on proceeds to step 125. 

At step 125, Waffie flushes any buffers used by the operating syste::l (e.g., a 

DOS buffer) and if the computer 10 includes a cache, Waffie flushes the cache so 

that no inconsistencies will thereby exist. At step 126, Waffle loads into R.\M 14a 

the partitio::i. beet record 50 for the utility partition 32. At step 128, \Vaffle swaps 

15 the type codes and activity flags for both partitions 32, 34. In the present example, 

the utility partition 32 will now have a type code equal to 06h and have a..'1 activity 

flag designat.ed active, and the primary partition 34 will now have a type code 

equal to DEh and have an activity flag designated inactive. In this way, the 

master pafiition table 42 is consistent with the new mapping, and if the computer 

20 10 is rebooted, it will return to the above described state in which the utility 

partition 32 is the active and visible partition. 

At step 130, Waffie locates data structures or tables used by the optrating 

system to reference the logical C: drive. In the present example, Waffle locates t!ie 

Drive Data Table (DDT), the Drive Parameter Block (DPB), and the Current 

25 Directory Structure (CDS) used by DOS. Wa!Ile also characterizes the above 

referenced structures according to operating syst~m type (e.g., DOS 6.x, DOS 7.x) 

and file system type (e.g., FAT16 primary, FAT32 primary). It is unders:Ood that 

the ope:-atir:g system type and file system type represent characteristics of the 

particular operating system, jn the present exa'Tiple DOS, and are well understood 

30 by those of ordinary skill in the art. 

At step 132, \Vaffie modifies each of the above referenced strnctures by 

extracting specific data from the partition boot record stored in Ro\!\I 14a, and 
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writing the data into the structures. S:nce DOS accesses the C: drive by referring 

to the above referenced data structures, any attempts to access the C: drive via 

DOS will now be directed to the utility plrtition 32. Execution then returns to 

s~ep 114. 

5 If at step 114 the received directive is "primary", then exe:::..:tion proceeds to 

step 140. Steps 140-152 a:e similar to 120-132, respectively. At step 1~0, Waff1e 

checks the DOS reference tab~es to make sure that the logical C: dri\·e currently 

maps to the utility partition 32. At s~ep 142, if the logical C: drive does not map to 

the utility partit!on 32, then execution proceeds to step 124 where the e!Tor 

10 message is displayed. If, however, the logical C: drive does map to the utility 

partition 32, execution proceeds to step 145. 

At step 145, Waffie flushes any buffers or cache. At step 146, Waffie loads 

into RAl'd 14a the partition boot record 50 for the primary parti:ion 34. At step 

14:8, Waffie swaps the type codes and activity flags for both partitions 32, 34. b 

15 the present example, the primary partitio=i 34 will now have a type code equal to 

06h and have an activity flag designated active, and the utility partition 32 will 

now have the type code equal to DEh and have a."l activity flag designated inactive. 

At step 150, Waffie locates data structures or tables used by the operating system 

to reference the logical C: drive. Finally, at step 152, Waffle modifies each of these 

20 data structures by extracting specific data from the partition boot record stored in 

R-\.\I 14a and writi..11g the data into the structures and executio:i. returns to step 

114. 

Although illustrative embodiments have been shown and described, a 

latitude of modification, change and substitution is intended i..11 the forego!ng 

25 disclosure, and in certain instances, some features will be employed without a 

corresponding use of other featcres. Furthermore, additional features, such as 

error handling routines, nay be added to the illustrative embcdiment without 

altering the scope of the embodime:1l. Accordingly, it is appropriate that the 

appended claims be cor:.strued broadly. 
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Claims 

Vtrr!AT IS CLl\Ii\IED IS: 

1 1. A computer comprising: 

2 at least one processor for runr:ing operating code; 

3 at least one storage accessible by the processor, the storage being separated 

4 into at least two partitio:i.s; 

5 the operating code for using a logical reference to the storage and including 

6 a tab!e for mapping the logical re:'erence to the first partition; and 

7 a routine for dj11amically switching the logical reference to the second 

8 partition by altering the table; 

9 wherein after the alters the table, the processor may continue running the 

10 operating code without requiring the cor:1puter to reboot and when the operating 

11 code uses the logical refere::.ce to the storage, the operating code is mapped to the 

12 second partition. 

1 2. The computer of claim 1 wherein the first and second partitions each 

2 include a type and wherein the routine changes the type of each partition when it 

3 changes the logical reference so that the partition to which the logical reference is 

4 made has a type that is visible to the operating code and the other partition has a 

5 type that is not visible to the operating code. 

1 3. The computer of claim 1 wherein the first and se.:ond partitions each 

2 include a status and \>'herein the routine changes the status of each partition 

3 when it changes the logical reference, so that the partition to which the logical 

4 reference is rr.ade has an acth·e status and the other partition does not have an 

5 active status. 

1 4. The computer of claim 1 furlher comprisi.!lg a second storage and 

2 wherein the routine is stored on the seco:::id storage. 

I lllllll lfllll lllll /1111 111111 
* C L N S * 
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1 5. The computer of claim 4 wherein the second storage is a floppy 

2 diskette. 

1 6. The com:;:l'.lter of claim 4 wherein th0 second storage is connected to 

2 the processor through a r.etv,:ork interface. 

l 7. '!l:e corr:p'...iter of claim 4 wherein the operating code is stored on tr.e 

2 second storage. 

1 8. The computer of claim 1 wherein the routine switches the logical 

2 reference in response to a directive. 

1 

2 

3 

9. The compder of clair.i. 1 further comprising: 

a cache; and 

means for flushing the cache after the routine has altered the table. 

I If I/Ill /IJl/l llll/ 111/I 111111 
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10. A method for allowing an operating system to access two different 

partitions of a single storage device by using a sic.gle logical reference, wherein 

each partition has its ow:1 boot record and the operatir:.g system includes a drfre 

table, the methcd comprising the steps of: 

(i) designating tl:e first partition as active and setting a ty-pe of the first 

partition to a valid partitior:. t:rpe; 

(ii) loading the boot record for the second partition; 

(iii) inserting data from the loaded boot record into the C..:"ive table; and 

(iv) designating tr.e second partition as active and setting a type of the 

second partition to a ~:al.id partition type. 

11. The method of claim 10 wherein step (i) further co:nprises 

designating the second partition as inactive and setting the type of the second 

partition to an invalid partition type. 

12. The method of claim 11 wherein step (iv) further comprises 

designating the first partition as inactive and setting the type of the first partition 

to an invalid partition type. 

13. The method of claim 10 further comprisir:g, befo:e step (ii), restarting 

the operating system. 

14. The method of claim 10 further comprising, before step (ii), checking 

2 that the second partition is not active. 

11,111~ 1111~ 1111111111111111 
M S * 
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15. A system for allowing operating code to access two different 

partit:ons of a storage deYice by using a single logical reference, wherein each 

partition has its cwn boo~ record a:i.d the operatir.g cod~ uses a drive table, the 

system comprising: 

means for designating the first p3.rtition as acti\'e a:ld setting a type of the 

first partition to a valid partition type; 

f.1eans for Ioadi!lg the boot record for the second parti tio:::i; 

means for inserting da~.a from tl:c loaded boot record into the drive table; 

and 

means for desigcatbg the second partition as active ar.d settic.g a type of 

the second partition to a valid partition type. 

16. The system of claim 15 farther comprising means for c!esignating the 

2 second partition as inactive and setting the type of the second pa!"tition to an 

3 invalid partition type. 

1 17. 'The system of claim 16 further comp.rising means for designating the 

2 first partition as inactive and setting the type of the first partition to an invalid 

3 partition type. 

1 18. The system of claim 15 further con: prising means for restartir.g the 

2 operating code before the boot record is loaded. 

1 19. The system of claim 15 f ..:rther comprising means for checking that 

2 the second partition is not active before the boot record is loaded. 

\ 111\11\ \\II\\ Ill\\ \11\I \I \Ill 
* c L M S * 


