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RETRIEVAL OF SERPENTINE PAT~ERN DATA 

USING A MEMORY DEVICE OF A TAPE CARTRIDGE 

TECHNICAL FIELD 

This invention relates to the retrieval of data stored on tape media. and, more 

particularly, to the speed of accessing and optimized retrieval of data stored in a serpentine 

pattern on tape media. 
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BACKGROUND OF THE INVENTION 

Tape data storage is typically used for backup, archival, and/or sequential data 

processing purposes. Examples of sequential processing are batch updating of master files 

or data mining where queries are aggregated in one complete sequential scan of the data. 

The random retrieval of data from a sequentially recorded pattern has been relatively simple, 

moving longitudinally along the tape media in a sequential manner. 

In the data processing industry, tape media is known for storing large quantities of 

data in parallel tracks which extend longitudinally of the tape. The most modem longitudinal 

tape formats for storing data on tape media, such as magnetic tape cartridges, are described 

as "serpentine", and have higher track densities by having sets of tracks in both the "out'' and 

"in" directions. For example, the IBM 3570 and IBM 3590 tape drives have 16 "out" tracks. 16 

"in" tracks, and 4 "out" and "in" tracks. Access to data is accomplished by indexing the tape 

heads laterally of the tape media. a process that is very rapid as compared to searching the 

leng~h of the tape media. 
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A serpentine longitudinal tape drive records data on a ·wrap (a track in a single 

direction) or a set of wraps in one direction along a length of the serpentine longitudinal tape 

media. Then, the tape drive shifts its recording heads laterally of the tape media a small 

distance and reverses the tape direction to record another wrap or set of wraps in the 

opposite direction along the length of the tape media. The tape drive continues these 

operations back and forth along the serpentine longitudinal tape media until all of blocks of 

data are written. 

Since the physical locations of the data blocks longitudinally along the tape media 

are staggered back and for:th along the tape and not in any sequential order. a straightforward 

sequential retrieval order of access to the data blocks is most likely not the optimal order of 

retrieval. Indeed, for data recorded on tape media in a serpentine pattern, the retrieval of 

blocks of data spaced relatively far apart on the tape will likely res1,1lt in grossly sub-opti.mal 

performance, if the blocks of data are retrieved in sequential order with respect to the order 

they were written. 

Various techniques and systems exist for recording data on and retrieving data from 
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a tape media in a serpentine pattern. The incorporated Basham et al. application illustrates a 

method employing a device block map for determining the optimized order of retrieving files of 

data stored in a serpentine pattern on a tape media. 

The speed of initial access to the data stored in a serpentine pattern is relatively 

slow, however. 

In tape. drives for data stored in a serpentine pattern on a tape·media. the tape head 

typically comprises both servo and data heads which are parallel and spaced apart a certain 

amount. A servo system in the tape drive employs the servo heads to follow servo tracks on 

the tape media, while the data heads read and/or write data on the data tracks. Also, when 

the serpentine data tape media is in a cartridge, a period of time is required for loading the 

tape cartridge into the drive. Once the cartridge is loaded, an additional period of time is 

required to thread or move the tape media so that it is in proximity to the tape head. Then, a 

further period of time is required for the tape drive servo arrangement to initialize the position-

ing of the tape media with respect to the tape head. This comprises moving the tape 

lon91tudinally while the servo arrangement adjusts the lateral positioning of the tape head so 
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that the servo head is properly aligned with the de.sired servo track and the data head(s) is 

aligned with the corresponding data wrap (or group of wraps). 

In a single reel tape cartridge the device block map is typically at the beginning of 

the tape. Thus, after the tape leader has been loaded by threading, and the servo head has 

been properly aligned, the tape data head reads the device block map and a processor 

processes the device block map in view of the incoming data retrieval request to optimize the 

retrieval order. 

In a reel-to-reel tape cartridge (or cassette), the device block map is typically at the 

midpoint of the length of tape and the cartridge is stored with an equal amount of tape on each 

reel. Thus, after the tape or tape head has been moved, typically in a direction normal to the 

surface of the tape, into proximity to each other, and the servo head has been properly 

aligned. the tape data head reads the device block map and a processor processes the 

device block map in view of the incoming data retrieval request to optimize the retrieval order. 

If the cartridge is stored in an automated tape library, such as an IBM 3575 Tape 

Lit>rary DataseTVer, a still further amount of time is required to retrieve the cartridge from its 
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storage slot and move the cartridge and deliver it to the tape drive. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to increase the speed of accessin~ data . 

stored in a serpentine pattern on a tape media, while achieving the optimized retrieval of such 

data. 

Disclosed is a data storage system for use with a tape cartridge having a tape media 

storing data in a serpentine pattern, and having a memory device for storing a device block 
I 

map for the tape media. The storage system has a memory interface for transferring data with 

the memory device and a tape drive for reading and/or writing data on the tape media. The 

tape drive, or a loading mechanism, first positions the tape cartridge at the memory inte~ace, 

and subsequently positions the tape media for reading and/or writing. A proces~or is coupled 

to the memory interface and processes the device block map from the memory device for 

optimal retrieval of the serpentine pattern data of the tape media by the tape drive. The 
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transfer of the device block map from the memory device and the processing of the device 

block map occurs while the tape drive or loading mechanism positions the tape media for 

reading so that the processor begins the reading process immediately upon the positioning of 

the tape media. 

tn another aspect of the invention. the tape cartridge is stored in one of a plurality of 

storage slots of an automated data storage library having a robotic accessor for moving the 

tape cartridge amongst the storage slots and at least one tape drive. In an initial step, the 

robotic accessor moves the tape cartridge to the tape drive. The memory interface is at the 

robotic accessor, and the tape cartridge is positioned at the memory interface during the 

move. and the stored device block map is transferred from the memory device at the memory 

interface to the processor, also during the move. 

For a fuller understanding of the present invention, reference should be made to the 

following detailed description taken in conjundion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. 1 is a perspective view of an automated data storage library employing the 

present invention; 

FIGS. 2A and 2B are respectively plan and side views of a single reel tape cartridge 

having a memory device employed in the automated data storage library of FIG. 1: 

FIG. 3 is a plan view of a two reel tape cartridge having a memory device employed 

in the automated data storage library of FIG. 1: 

FIG. 4 is a diagrammatic representation and block diagram depicting an embodiment 

of a memory interface employed in the present invention: 

FIGS. 5A and 58 are diagrammatic representations and block diagrams of an 

embodiment of a tape drive in accordance with the present invention, for a single reel tape 

cartridge; 

.. 
FIGS. 6A and 68 are diagrammatic representations and block diagrams of an 

embodiment of a tape drive in accordance with the present invention. for a two reel tape 

I 
cartridge: 
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FIG. 7 is a block diagram representation of an embodiment of an automated data 

storage library of FIG. 1; 

FIG. 8 is a plan view of an embodiment of an embodiment of a robot gripper 

employed in the automated data storage library of FIGS. 1 and 7; and 

FIGS. 9 and 10 are flow charts depicting alternative embodiments of the. method of 

the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

This invention is described in preferred ~mbodiments in the following description 

with reference to the Figures, in which like numbers represent the same or similar ele_!11ents. 

While this invention is described in terms of the best mode for achieving this invention's 

objectives, it will be appreciated by those skilled in the art that variations may be accom-

piished in view of these teachings without deviating from the spirit or scope of the invention. 

Referring to FIG. 1, an embodiment of an automated data storage library 10 is 
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illustrated employing the data storage system of the present invention. The invention is 

equally applicable to tape drives not located in libraries, and may be advantageously em­

ployed to ·speed the access to data, for example, by tape drives with cartridges in automated 

cartridge loaders. However, time to data is of greatest criticality in automated data storage 

libraries. 

The automated data storage library 10 includes a plurality of tape drives 12, for 

example, for reading and/or writing on tape media, such as single reel or two reel magnetic 

tape cartridges. A plurality of tape media 14 are stored in banks or groups of storage slots 16. 

Tape media may encompass a variety of media, such as that contained in magnetic tape 

cartridges, magnetic tape cassettes, and optical tape cartridges, in various formats. For 

universal reference. to any of these types of media. the terms utape media• or "media" are 

used herein, and any of these types of containers are referred to as "tape cartridges" or 

''cartridges" herein. 

An accessor robot 18, including a cartridge picker 20 and a bar code reader 22 

mounted on the picker, transports a selected cartridge 14 between a storage slot 16 and a 



,, 

; drive 12. 

An example of an automated data storage library 10 is the IBM 3575 Tape Library 

Datasel'Ver, which stores magnetic tape cartridges and employs 3570 tape drives. 

The library 10 also includes a library controller 31 which comprises at least one 

micro-processor. The library controller may serve both to provide the inventory of the entire 

. 
library and to control the library. Typically, the library controller 31 comprises at least one data 

processor and suitable memory and data storage capability to control the operation of the 

library 10. The library controller 31 may comprise any suitable microprocessor; such as an 

IBM RS/6000 processor. 

The library controller 31 controls the actions of the accessor robot 18. The conven-

tional library controller 31 is interconnected through a provided interface to one or more host 

processors, which provides commands requesting access to particular tape media or to media 

in particular storage slots. The host, either directly, or through the library controller, controls 

the actions of the data storage drives 12 (through their associated controllers). Commands 

for access to data or to locations on the tape media and information to be recorded on. or to 
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be read from, selected tape media are typically transmitted directly between the drives 12 and 

the host. The library controller 31 is typically provided with a database, which includes tables 

and programs, typically for locating the tape cartridges in the appropriate storage slots 16 and 

for maintaining the inventory of the tape cartridges. 

The accessor robot 18 typically includes servos. motors, arms. the picker 20 with 

grippers, sensors and other robotic, mechanical and electrical equipment to perform functions 

that include (at least) the accessing and transporting of tape media between and among the 

storage slots 16 and the tape drives 12. As described above, the speed of access to 

I 
a cartridge stored in an automated tape library, such as an IBM 3575 Tape library 

Dataserver. is limited by the amount of time required to retrieve the cartridge from its storage 

slot and move the cartridge and deliver it to the tape drive. Then, the cartridge is loaded into 

the tape drive. Once the cartridge is loaded, an adpitional period of time is required to thread 

or move the tape media so that it is in proximity to the tape head. 

However. when that cartridge stores data in a serpentine pattern, the speed of initial 

access to the data is slowed even further. 

This Sheet Has Been Replaced 

11111111111111 1111 ·111 1111 



13 

In tape drives for data stored in a serpentine pattern on a tape media, the tape head 

typically comprises both servo and data heads which are parallel and spaced apart a certain 

amount. A servo system in the tape drive employs the servo heads to follow servo tracks on 

the tape media, while the data heads read and/or write data on the data tracks. Thus. after 

the tape is in proximity to the tape head, a further period of time is required for the tape drive 

servo arrangement to initialize the positioning of the tape media with respect to the tape head. 

This comprises moving the tape longitudinally while the servo arrangement adjusts the lateral 

positioning of the tape head so that the servo head is properly aligned with the desired servo 

track and the data head(s) is aligned with the corresponding data wrap (or group of wraps). 

Only after the alignment of the tape head laterally with respect to the tape media, 

can the device block map be read and the method of the incorporated Basham et al. 

application utilized to employ the device block map for determining the optimized order of 

retrieving files of data stored in a serpentine pattern on a tape media. 

In a single reel tape cartridge the device block map is typically at the beginning of 

the tape. Thus, after the tape leader has been loaded by threading, and the servo head has 

\ 
i 

iliiiiiiif 



14 

been properly aligned, the tape data head reads the device block map and a processor 

processes the device block map in view of the incoming data retrieval request to optimize the 

retrieval order. 

In a reeHo-reel tape cartridge (or cassette), the device block map is typically at the 

midpoint of the length of tape and the cartridge is stored with an equal amount of tape on each 

reel. Thus, after the tape or tape head has been moved, typically in a direction normal to the 

surface of the tape, into proximity to each other, and the servo head has been properly 

aligned, the tape data head reads the device block map and a processor processes the 

device block map in view of the incoming data retrieval request to optimize the retrieval order. 

"Retrieval'' of data records primarily comprises the reading of the records. However, 

retrieval for the purpose of reading and then rewriting one or more of the records, or for writing 

over one or more of the records is possible. Hereinafter, although reading is emphasized, the 

•retrieved" records may be read and/or written. 

The present inventio~ employs a memory device, such as memory circuits as 

discussed in U.S. Patent No. 4,338,644, Staar, to store a device block map. FIGS. 2A and 
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2B illustrate a single reel magnetic tape cartridge 32 having a drive hub 33 and a \eader block 

34. A memory device 35 comprising a memory circuit module 36, such as an EPROM 

semiconductor memory chip, mounted on board 37 is located at the edge 40 of the cartridge. 

The opposite side of board 37 comprises a plurality of conductive bars 43 and a common 

conductive bar 44, which provide external electrical connections to the memory circuit module 

36. The conductive bars 43 provide a high speed electronic connection between the memory 

circuit module and connecting terminals, as will be explained, and the conductive bar 44 may 

provide a ground for preventing electrostatic discharge to the memory circl!it module and may 

identify the orientation of the module. 

Alternative memory devices 35 may be employed in accordance with the invention, 

such as a rewritable magnetic chip, or other types of electronically alterable read only memory 

chips. Alternative external connections to the memory module may also be utilized, such as 

an LED transmitter/receiver, or other types of proximity communications. 

A two reel cartridge 50 is illustrated in FJG. 3 having drive hubs 51 and 52 for driving 

the tape media 53 past a tape head 54 (the tape head is in the associated tape drive). As 
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with respect to the single reel tape cartridge, above, the two reel cartridge· of the present 

invention has a memory device 35 comprising a memory circuit module 36 mounted on board 

37. The ·board 37 is located at the edge 56 of the cartridge, and the opposite side of board 37 

comprises a plurality of conductive bars which provide external electrical connections to the 

memory circuit module 36. 

FIG. 4 illustrates an embodiment of a memory interface 60 having fixed terminals 61 

and memory interface input/output circuitry 62. Connectors 63 provide electrical connections 

to the conductive bars 43 of the memory device 35 in one of the cartridges to provide a high 

speed electronic connection between the memory circuit module and memory interface 60. A 

connector 64 provides an electrical connection to the conductive bar 44 and may provide a 

ground for preventing electrostatic discharge to the memory circuit module and may identify 

the orientation of the module. The memory interface 60 is coupled to a processor by cable 66 

(as will be explained) and provides a bidirectional communication with the processor. 

FIGS. 5A and SB illustrate an embodiment of a single reel tape drive 70 which 

incorporates the data storage system of the present invention. The tape drive 70 may be 
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located in library 10 or may be a separate drive, as discussed above. Conventional elements 

of the tape drive include a loader 71, which is a mechanism, operated by drive servos 80, 

which moves a cartridge 32 into and out of the tape drive 70 in the direction of arrows 72 and 

either moves the cartridge vertically or moves a clutch 73 vertically in the direction of arrows 

7 4. The vertical movement of the cartridge or the vertical movement of the clutch brings the 

clutch 73 into engagement with the hub 33 of the cartridge 32 (see FIG. 2A). A tape threader 

76 engages the tape cartridge leader block 34, and, while the drive servos 80 cause a motor 

81 to rotate the clutch 73 to release and unwind the tape media, drive servos operate the 

tape threader 76 to move the tape media along path 83 past and into engagement with "O" 

bearings 84 and tape head 85, and into engagement with a take-up reel 86. After the 

threading operation is complete, a drive controller 90 and head servos 92 operate a head 

servo-mechanism 93 to move the tape head 85 vertically in the directions of arrows 94 while 

the drive controller and drive servos 80 operate motor 81 and take-up reel 86 .to move the 

tape media in the longitudinal direction. The vertical movement of head 85 brings the servo 

head. and therefore the data heads, into alignment. 
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In the embodiment of FIGS. SA and 58. memory interface 60 is located in the tape 

drive 70 so that the loader 71 first positions the memo~ device 35 at the memory interface 60 

by the insert motion of arrows 72. During any subsequent vertical motion of the cartridge 32, 

the conductive bars of the memory device 35 will maintain contact with the memory interface 

60. Upon making contact, memory interface 60 transfers the device block map from t~e 

memory device 35 to the controller 90. The controller 90 comprises a data processor and 

includes a memory 91. The controller processor may have the capability of processing the 

device block map. Otherwise, ~he controller 90 forwards the device block. map over host . . 

interface 95 to a host 96 for processing. The host (or controller) processor then processes 

the device block map to order the desired host- initiated retrieval read requests into an optimal 

order (e.g., in accordance with the incorporated Basham et al. application). 

In accordance with the present invention,-subsequently to positioning the memory 

device 35 at the memory interface 60, the tape media is threaded and the se~oing of the tape 

head 85 is conducted to position the tape media for reading and/or writing. 

Thus, the transfer of the device block map from the memory device and the 
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processing of the device block map occurs while the tape drive or loading mechanism 

positions the tape media for reading and/or writing so that the processor begins the retrieval 

reading process immediately upon the positioning of the tape media. The retrieval reading 

process is conducted by the controller 90 under the commands of the host 96, and the data is 

read and/or written by tape head 85 and decoded, etc., by data flow 97 and the data trans-

ferred directly with the host 96 over host interface 95. 

FIGS. SA and 68 illustrate an embodiment of a two reel tape drive 100 which 

incorporates the data storage system of the present invention. The tape drive 100 may be 

located in library 10 or may be a separate drive. as discussed above. Conventional elements 

of the tape drive include a loader 101, which is a mechanism, operated by drive servos 102, 

which moves a two reel cartridge 50 into and out of the tape drive 100 in the direction of 

arrows 104 and either moves the cartridge vertically or moves clutches 105 vertically in the 

direction of arrows 106. The vertical movement of the cartridge or the vertical movement of 

the clutch brings the clutches 105 into engagement with the hubs 51 and 52 of the cartridge 

50 (see FIG. 3). The drive servos 102 causes a motor 108 to rotate the clutches 105 to wind 
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and unwind the tape media to tension the tape media 53. Head servos 110 operate a head 

positioner 111 to move a tape head 112 in the direction of arrows 113 into engagement with 

the tape media 53. After the tape head is in engagement with the tape media, a drive 

controller 120 and head servos 110 operate a head servo-mechanism 122 to move the tape 

head 112 vertically in the directions of arrows 123 while the drive controller and drive servos 

. 
102 operate motor 108 to move the tape media in the longitudinal direction. The vertical 

movement of head 112 brings the servo head, and therefore the data heads, into alignment. 

In the embodiment of FIGS. SA and 68, memory interface .60 is located in the tape 

drive 100 so that the loader 101 first positions the memory deviee 35 at the memory interface 

60 by the insert motion of arrows 104. During any subsequent vertical motion of the cartridge 

50, the conductive bars of the memory device 35 will maintain contact with the memory 

interface 60. Upon making contact, memory interface 60 transfers the device block map from 

the memory device 35 to the controller 120. The controller 120 comprises a data processor 

and includes a memory 125. The controller processor may have the capability of processing 

the device block map. Otherwise. the controller 120 forwards the device block map over host 
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interface 128 to the host 96 for processing. The host (or controlJer) processor then processes 

the device block map to order the desired host- initiated retrieval read requests into an optimal 

order (e.g .. _ in accordance with the incorporated Basham et al. application). 

In accordance with the present invention, subsequently to positioning the memory 

device 35 at the memory interface 60, the tape media is positioned with respect to the tape 

head 112 and the servoing of the tape head 112 is conducted to position the tape media for 

reading and/or writing. 

Thus, the transfer of the device block map from the memory device and the 

processing of the device block map occurs while the tape drive or loading mechanism 

positions the tape media for reading and/or writing so that the processor begins the retrieval 

reading process immediately upon the positioning of the tape media. The retrieval reading . . 

process is conducted by the controller 120 under the commands of the host 96, and the data 

is read and/or written by tape head 112 and decoded, etc .. by data flow 129 and the data 

transferred directly with the host 96 over host interface 128. 

The library 10 of FIG. 1 is illustrated in block diagram form in FIG. 7. An embodi-
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ment of the picker 20 of accessor .robot 18 is illustrated in FIG. 8. 

In FIG. 8, the picker 20 comprises gripper fingers 130 and 131 which are operated 

by two arms 132 and 133. The arms are pulled by spring 135 to bring the fingers 130 arid 131 

into engagement with the side surfaces of the cartridge 50. Similar grippers may be employed 

with the cartridge 32 of FJGS. 2A and 28. A cam 138 engages follower 139 to release the 

cartridge after it is delivered to the tape driv,e 12 or storage slot 16. 

In the embodiment of FIG. 8, the memory interface 60 is mounted on a piyotable arm 

140 so that, upon seating o_f the c_artridge 50 in the picker 20 for transporting, the pivotable 

arm 140 positions the memory interface at the memory device 35 in the cartridge. Referring to 

FIGS. 7 and 8, the memory interlace 60 transfers the device block map from the memory 

device 35 to a controller 144, which may be implemented in library controller 31. The 

controller 144 comprises a data processor and includes a memory 145. The controller 

processor may have the capability of processing the device block map. Otherwise, the 

controller 144 forwards the device block map over library host interface 147 to the host 96 for 

processing. The host (or controller) processor then processes the device block map to order 
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the desired host- initiated retrieval read requests into an optimal order (e.g., in accordance 

with the incorporated Basham et al. application). 

In accordance with the present invention, subsequently to positioning the memory 

device 35 at the memory interface 60, the tape cartridge is transported to the tape drive 12, 

the cartridge is loaded and the tape media is positioned for reading and/or writing, as 

discussed above. 

Thus, the transfer of the device block map from the memory device and the 

processing of the device block map occurs while the robot accessor 18 transports the tape 

cartridge to the tape drive, and the tape drive loads the tape cartridge and positions the tape 
i 

media for retrieval reading so that the processor begins the retrieval reading process 

immediately upon the positioning of the tape media. The reading and/or writing process is 

conducted by the tape drive 12 under the commands of the host 96, and the data is read 

and/or written by tape drive and the.data is transferred directly with the host 96 over host 

interface 147. 

Two embodiments of a method in accordance with the present invention are 

24 
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illustrated in the flow charts of FIGS. 9 and 10. 

The flow chart of FIG. 9 comprises a cartridge load. whether the tape drive is 

located in an automated data storage library or is a stand alone tape drive. The tape drive 

may be that of FIGS. 5A and 5B for single reel cartridges or that of FIGS. 6A and 68 for two 

reel cartridges. 

A cartridge load request 150 is received from the host 96. First, in step 151, the 

tape cartridge is positioned at memory interface 60. A processor, such as the host 96, 

requests that the data block map be read from the memory device 35 and transferred at the 

memory interface to the processor in step 152. 

In accordance with the present invention, simultaneously. the processor processes 

the device block map for optimal file retrieval order in step 153 and the tape drive .• or the 

loader mechanism positions the tape media for reading and/or writing in step 154. Thus, in 

step 155, the processor begins the retrieval reading process immediately upon the positioning 

of the tape media. 

Upon completion of the retrieval reading and/or writing process, the processor 
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issues a cartridge unload request in step 157. The processor causes t~e drive to update the 

device block map of memory device 35 over memory interface 60, in step 158. The cartridge 

is then unloaded from the drive in step 159 and the cartridge returned to the library storage 

slot or a removed from the drive. 

The method of FIG. 10 relates to the embodiment of the library 10 depicted in FIG. 

7. 

In step 160, the host 96 requests that the library load a cartridge in a sp~cified drive 

12. The library controller 31 operates the robot accessor 18 to retrieve the selected cartridge 

from its storage slot 16 in step 161. 

In accordance with the method of the present invention as illustrated in FIG. 10, 

steps 162, 163 and 164 are conducted simultaneously with steps 165 and 166. Step 162 

comprises picker 20 positioning the cartridge memory device 35 at the memory interface 60, 

and step 163 comprises the transfer of the device block map (at the request of the processor, 

such as host 96) from the memory device 35 to the processor, so that, in step 164, the 

processor processes the device block map for an optimal file retrieval order. The simulta· • 
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neously conducted steps comprise the robot accessor 18 moving the cartridge to the selected 

tape drive 12 in step 165, and, in step 166. the tape drive 12 positioning the tape media for 

reading and/or writing. Thus, in step 168, the processor begins the retrieval reading process 

immediately upon the positioning of the tape medi_a. 

Upon completion of the retrieval reading and/or writing process, the processor 

issue$ a library unload request in step 170. In step 170, the library controller 31 operates the 

drive 12 to unload the cartridge and operates robot accessor 18 to retrieve the selected 

cartridge from the tape drive 12. The robot accessor 18 positions the cartridge memory 

device 35 at the memofY interface 60, in step 171, so that the processor updates the device 

block map of memory device 35 over memory interlace 60, in step 172. Simultaneously with 

steps 171and172, in step 173, the robot accessor 18, under the control of the library 

controller 31, moves the cartridge from the tape drive 12 to a selected storage slot 16. The 

robot accessor, in step 175, then delivers the cartridge to the selected library ~torage slot 16. 

Alternative steps embodying the method of the present invention may be envisioned 

by those of skill in the art. 
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While the preferred embodiments of the present invention have been illustrated in 

detail, it should be apparent that modifications and adaptations ~o those embodiments may 

occur to One skilled in the art without departing from the scope of the present invention as set 

forth in the following claims. 
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1. A data storage system for use with a tape cartridge having a tape media for storing 

data in a serpentine pattern. and said tape cartridge having a memory device for storing a 

device block map for said tape media, comprising: 

a memory interface for transferring data with said memory device; 

a tape drive for reading and/or writing data on said tape media of said tape cartridge 

in said serpentine pattern. and for first positioning said tape cartridge at said memory interface 

and for subsequently positioning said tape media for said reading and/or writing thereby; and 

a processor coupled to said memory interface for processing said device block map 

from said memory device upon said positioning of said tape cartridge at said memory interface 
I 

for optimal retrieval of said serpentine pattern data of said tape media by said tape drive for 

said reading and/or writing thereof. 

2. The data storage system of Claim 1, wherein said processor additionally updates 

said memory device device block map upon completion of said reading and/or writing of said 

tape media by said tape drive. and said memory interface transfers said updated device block 
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map from said processor to said memory device of said tape cartridge. 

3. The data storage system of Claim 1, wherein said memory interface is mounted at 

said tape drive. 

4. The data storage system of Claim 3, wherein said memory interface transfers said 

device block map from said memory device to said processor as said tape drive positions said 

tape media for said reading and/or writing. 

5. The data storage system of Claim 3, wherein said tape drive comprises a tape head 

for reading and/or writing said tape media of said tape cartridge, and comprises a drive and 

servo arrangement for moving said tape media with respect to said tape head in said 

serpentine pattern, and wherein said tape drive positions said tape media at said tape head, 

and wherein said tape drive is coupled to said processor for operating said tape head and said 

drive and servo arrangement for positioning said tape media with respect to said tape head for 
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said optimal retrieval of said serpentine pattern data 111111111111111111111111111111 
* C L M S * 

6. The data storage system of Claim 5, wherein said drive and servo arrangement of 

said tape drive additionally initializes the positioning of said tape media with respect to said 

tape head, wherein said memory interface transfers said device block map from said memory 

device to said processor as said tape drive positions said tape-media at said tape head, and 

wherein said processor processes said device block map from said memory device as said 

drive and servo arrangement of said tape drive initializes the positioning of said tape media 

with respect to said tape head for said optimal retrieval of said serpentine pattern data of said 

tape media by said tape drive for said reading and/or writing thereof. 
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7. A data storage system for use with a tape cartridge having a tape media for storing 

data in a serpentine pattern, and said tape cartridge having a memory device for storing a 

device block map for said tape media, comprising: 

a memory interface for transferring data with said memory device of said tape 

cartridge: 

a tape drive for reading and/or writing data on said tape media of said tape cartridge 

in said serpentine pattern; 

a loading mechanism for first positioning said tape cartridge at said memory 

interface and for subsequently positioning said tape media at said tape drive for said reading 
I 

and/or writing thereby; and 

a processor coupled to said memory interface for processing said device block map 

from said memory device upon said positioning of said tape cartridge at said memory interface 

for optimal retrieval of said serpentine pattern data of said tape media by said tape drive for 

said reading and/or writing thereof. 
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8. The data storage system of Claim 7, wherein said processor additionally updates 

said memory device device block map upon completion of said reading and/or writing of said 

tape media by said tape drive, and said memory interface transfers said updated device block 

map from said processor to said memory devjce of said tape cartridge. 

9. The data storage system of Claim 7, wherein said memory interface is mounted at 

said loading mechanism. 

10. The data storage system of Claim 9, wherein said memory interface transfers said 

device block map from said memory device to said processor as said loading mechanism 

positions said tape media for said reading and/o~ writing. 

11. The data storage system of Claim 9, wherein said tape drive comprises a tape head 

for reading and/or writing said tape media of said tape cartridge, and comprises a drive and 

servo arrangement for moving said media with respect to said tape head In said serpentine 
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pattern, and wherein said loading mechanism positions said tape cartridge at said tape drive, 

and thereby said tape media at said tape head, and wherein said tape drive is coupled to said 

processor ror operating said tape head and said drive and servo arrangement for positioning 

said tape media with respect to said tape head for said optimal retrieval of said serpentine 

pattern data. 

12. The data storage system of Claim 11, wherein said drive and servo arrangement of 

said tape drive additionally initializes the positioning of said tape media with respect to said 

tape head, wherein said memory interface transfers said device block map from said memory 

device to said processor as said loading mechanism positions said tape cartridge at said tape 

drive, and wherein ~aid processor processes said device block map from said memory device 

as said drive and servo arrangement of said tape drive initializes the positioning of said tape 

media with respect to said tape head for said optimal retrieval of said serpentine pattem data 

of said tape media by said tape drive for said reading and/or writing thereof. 
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13. A data storage library for use with a plurality of tape cartridges. each said tape 

cartridge having a tape media for storing data in a serpentine pattern, and said tape cartridge -

having a memory device for storing a devii::e block map for said tape media, comprising: 

a plurality of storage slots for storing said tape cartridges: 

at least one tape drive for reading and/or writing data on said tape media of said 

tape cartridge in said serpentine pattern, and for positioning sai~ tape ~edia for said reading 

and/or writing thereby; 

a memory interface for transferring data with said memory device of said tape 

cartridge: 

a robotic accessor for moving said tape cartridges amongst said storage slots and 

said at least one tape drive, said robotic accessor first positioning said tape cartridge at said 

memory interface, said at least one tape drive subsequently positoning said tape media for 

said reading and/or writing; and 

a processor coupled to said memory interface for processing sai.d device block map 

from said memory device upon said positioning of said tape cartridge at said memory interface 
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for optimal retrieval of said serpentine pattern data of said tape media by said tape drive for 

said reading and/or writing thereof. 

14. The data storage library of Claim 13, wherein said processor additionally updates 

said memory device device block map upon completion of said reading and/or writing of said 

tape media by said tape drive, and said memory interface transfers ·said updated clevice block 

map from said processor to said memory device of said tape cartridge. 

15. The data storage library of Claim 13, wherein said memory interface is mounted at 

said robotic accessor. 

16. The.data storage library of Claim 15, wherein said memory interface transfers said 

device block map from said memory device to said processor as said robotic accessor moves 

said tape cartridge to said tape drive. 
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17. The data storage library of Claim 15, wherein said tape drive comprises a tape head 

for reading and/or writing said tape media of said tape cartridge, and comprises a drive and 

servo arrangement"for moving said tape media with respect to said tape head in said 

serpentine pattern. and wherein said tape drh1e positions said tape media at said tape head. 

and wherein said tape drive is coupled to said processor for operating said tape head and said 

dri'le and ser\.o arrangement for positioning said tape media with respect to said tape head for • . 

said optimal retrieval of said serpentine pattern data. 

18. · The data storage system of Claim 17, wherein said drive and servo arrangement of 

said tape drive additionally initializes the positioning of said tape media with respect to said 

tape head, wherein said memory interface transfers said device block map from said memory 

device to said processor as said robotic accessor moves said tape cartridge to said tape 

drive. and wherein said processor processes said device block map from said memory device 

as said drive and servo arrangement of said tape drive Initializes the positioning of said tape 

media with respect to said tape head for said optimal retrieval of said serpentine pattern data 

of said tape media by said tape drive for said reading and/or writing thereof. 
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19. A method for accessing data stored in a tape cartridge for reading and/or writing 

. said data, said tape cartridge having a tape media for storing said data in a serpentine pattern, 

said tape cartridge having a memory device storing a device block map for said serpentine 

pattern stored data, comprising the steps of: 

positioning said tape cartridge at a memory interface which transfers data with said 

memory device: 

transferring said stored device block map from said memory device at said memory 

interface to a processor. 

said processor processing said device block map from said memory device for 

optimal retrieval of said serpentine pattern stored data of said tape media for said reading 

and/or writing thereof: and 

positioning said tape media for said reading and/or writing of said serpentine pattern 

stored data. 

20. The method of Claim 19, comprising the additional step of: 
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upon completion of said reading and/or writing, updating said device block map of 

said memory device. 

21. The method of Claim 19, wherein said tape.cartridge is stored in one of a plurality of 

storage slots of an automated data storage library having a robotic accessor for· moving said 

tape cartridge amongst said storage slots and at least one tape drive, said method comprising 

the additional initial step of said robotic accessor moving said tape cartridge to said tape drive, 

and wherein said memory interface is at said robotic accessor, and said steps of positioning 

said tape cartridge at said memory interface. and of transferring said stored device block map 

from said memory device at said memory interface to a processor, are conducted during said 

initial step. 

22. The method of Claim 21, comprising the additional steps of: 

upon completion of said reading and/or writing, positioning said tape cartridge at 

said memory interface; 
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said processor updating said device block map of said memory device; and 

said robotic accessor moving said tape cartridge from said tape drive to one of said 

plurality of storage slots. 
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