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WHAT 1S CLAIMED IS:

1. A computing module, comprising:

a chassis configured to be installed on a shelf in a rack;

one or more circuit board assemblies in a primarily vertical orientation codpled to
the chassis; and

one or more hard disk drives in a primarily vertical orientation coupded to the
chassis,

wherein at least one of the hard disk drives in a primarily vergfcal orientation is
coupled such that the hard disk drive can be removed from the cogiputing module without

removing any other components from the computing module.

2. 'The computing module of claim 1, wherein the chasgfs comprises one or more guides
for at least one of the hard disk drives, wherein the at least opt hard disk drive is configured to

slide on at least one of the guides to remove the hard disk drive from the chassis.

3. The computing module of claim 1, whergin the one or more circuit board assemblies
comprise a left circuit board assembly coupled tg/the chassis and a right circuit board assembly
coupled to the chassis; and

wherein the chassis comprises a leff chassis member and a right chassis member coupled
to one another, wherein the left circuit poard assembly is coupled to the left chassis member and

the right circuit board assembly is cgtipled to the right chassis member.

4. The computing méduie of claim 3, further comprising:

a first set of one or fhore hard disk drives coupled to the left chassis member and operably
coupled to the left circuy board assembly; and

a second set gf one or more hard disk drives coupled to the right chassis member and

operably coupled 0 the right circuit board assembly.
5. he computing module of claim 3, further comprising a power supply unit coupled

to the chdssis, wherein the power supply unit is configured to supply electrical power to the left

circuyf board assembly and the right circuit board assembly.
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6. The computing module of claim 1, wherein the computing module compriscs a left

computing unit configured to perform computing operations and a right computing unit

configured to perform computing operations independent of the [eft computing unit.

7. The computing module of claim 1, further comprising two or more rows of twb or

more hard disk drives and an air passage between at least two adjacent rows.

8. The computing module of claim 1, further comprising one or more h4rd disk drives

coupled to the chassis in a primarily horizontal orientation.

9. The computing module of claim 8, wherein the chassis 1s cghfigured to allow at least

one of the horizontally oriented hard disk drives to slide in and out fhe side of the chassis.

10. The computing module of claim &, further compyfsing an air passage commonly
adjoining at least one of the vertically oriented hard disk drives and at least one of the
horizontally oriented hard disk drives, wherein the air passage is configured to allow air to flow
from the front of the air passage to the rear of the aip’passage such that the air removes heat from
the at least one vertically oriented hard disk drivg/and at least one horizontally oriented hard disk

drives.

11. The computing module of ¢faim 1, wherein the hard disk drives are located rearward

in the chassis from the one or more ¢frcuit board assemblies.

12.  The computing rwodule of claim 1, further comprising a faceplate, wherein the
chassis comprises one or mgre chassis members configured to carry at least one of the circuit
board assemblies, whereih at 1east one of the chassis members comprises at least one handle

configured to extend shrough the faceplate.

13. method of providing computing capacity, comprising:

providing a shelf module comprising and shelf and two or more computing modules
coupled to the shelf, each of at least one of computing modules comprising one or
more circuit board assemblies in a primarily vertical orientation and one or more
hard disk drives in a primarily vertical orientation; and

performing computing operations with at least one of the computing modules.
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14. The method of claim 13, further comprising removing and replacing at Icast one

primarily vertically oriented hard disk drive from one of the computing modules by sliding the
hard disk drive out through the top of the computing module and sliding another hard disk driv,

in through the top of the computing module.

15. The method of claim 13, further comprising removing and replacing at legst one
primarily horizontally oriented hard disk drive from one of the computing moduleg/by sliding the

hard disk drive out through a side of the computing module and sliding another/hard disk drive in

through the side of the computing module.
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AMENDED CLAIMS
received by the International Bureau on 13 September 2012 (13.09.12)

WHAT IS CLAIMED IS:

1. A computing module, comprising:
a chassis configured to be installed in an opening in a shelf in a rack;

one or more circuit board assemblies in a primarily vertical orientation coupleg/to the

and

one or more hard disk drives in a primarily vertical orientation coypled to the chassis,
wherein the installed height of each of the one or more hard disk drivesAn the primarily vertical
orientation is greater than its width as measured across the opening jd the shelf,

wherein at least one of the hard disk drives in a primarily/vertical orientation is coupled
such that the hard disk drive can be removed from the computihg module without removing any

other components from the computing module.

2. The computing module of claim 1, wherein the classis comprises one or more gunides for at
least one of the hard disk drives, wherein the at least one Jfard disk drive is configured to slide on at least

one of the guides to remove the hard disk drive from th¢ chassis.

3. The computing module of claim 1, wherein the one or more circuit board assemblies compri.'se
a left circuit board assembly coupled to the cléssis and a right circuit board assembly coupled to the
chassis; and .

wherein the chassis comprises A left chassis member and a right chassis member coupled to one
another, wherein the left circuit boapd assembly is coupled to the left chassis member and the right circuit

board assembly is coupled to theAfight chassis member.

4. The computing/module of claim 3, further comprising:

a first set of ong’or more hard disk drives coupled to the left chassis member and operably
coupled to the left circuit board assembly; and

a second £et of one or more hard disk drives coupled to the right chassis member and operably

coupled to thefight circuit board assembly.
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5. The computing module of claim 3, further comprising a power supply unit coupled to the
chassis, wherein the power supply unit is configured to supply electrical power to the left circuit board

assembly and the right circuit board assembly.

6. The computing module of claim 1, wherein the computing module comprises a left Zomputing
unit configured to perform computing operations and a right computing unit configured to pgfform

computing operations independent of the left computing unit.

7. The computing module of claim 1, further comprising two or more rowgof two or more hard

disk drives and an air passage between at least two adjacent rows.

8. The computing module of claim 1, further comprising one or ifore hard disk drives coupled to

the chassis in a primarily horizontal orientation.

9. The computing module of claim 8, wherein the chassj€ is configured to allow at least one of

the horizontally oriented hard disk drives to slide in and out the'side of the chassis.

10. The computing module of claim 8, further gbmprising an air passage commonly adjoining at
least one of the vertically oriented hard disk drives at least one of the horizontally oriented hard disk
drives, wherein the air passage is configured to allgw air to flow from the front of the air passage to the
rear of the air passage such that the air removes/heat from the at le;dst one vertically oriented hard disk

drive and at least one horizontally oriented bdrd disk drives.

11. The computing module gf claim I, wherein the hard disk drives are located rearward in the

chassis from the one or more circuif board assemblies.

12.  The computingmodule of claim 1, further comprising a faceplate, wherein the chassis
comprises one or more chassis members configured to carry at least one of the circuit board assemblies,
wherein at least one of fie chassis members comprises at least one handle configured to extend through

the faceplate.

13. A method of providing computing capacity, comprising:
providjAg a shelf module comprising and shelf and two or more computing modules installed in an

opefling in the shelf, each of at least one of computing modules comprising one or more circuit board
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assemblies in a primarily vertical orientation and one or more hard disk drives in a primarily vertical
orientation, wherein the installed height of each of the one or more circuit board assemblies in the
primarily vertical orientation is greater than its width as measured across the opening in the shelf/And
wherein the installed height of each of the one or more hard disk drives in the primarily vertic,

orientation is greater than its width as measured across the opening in the shelf, and

performing computing operations with at least one of the computing modules.

14. The method of claim 13, further comprising removing and replacing at feast one primarity
vertically oriented hard disk drive from one of the computing modules by sliding the hard disk drive out
through the top of the computing module and sliding another hard disk drive i’ through the top of the

computing module.

15. The method of claim 13, further comprising removing ard replacing at least one primarily
horizontally oriented hard disk drive from one of the computing médules by sliding the hard disk drive
out through a side of the computing module and sliding another'hard disk drive in through the side of the

computing module.
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WHAT IS CLAIMED IS:

1. A computing module, comprising:

a chassis configured to be installed in an opening in a shelf in a rack;

one or more circuit board assemblies in a primarily vertical orientation coupled to
the chassis, wherein the installed height of each of the one or more circuit board
assemblies in the primarily vertical orientation is greater than its width as measured
across the opening in the shelf,

one or more hard disk drives in a primarily vertical orientation coupled to the
chassis, wherein the installed height of each of the one or more hard disk drives in the
primarily vertical orientation is greater than its width as measured across the opening in
the shelf, and

one or more hard disk drives coupled to the chassis in a primarily horizontal
orientation,

wherein at least one of the hard disk drives in a primarily vertical orientation is
coupled such that the hard disk drive can be removed from the computing module

without removing any other components from the computing module.

2. The computing module of claim 1, wherein the chassis comprises one or more guides
for at least one of the hard disk drives, wherein the at least one hard disk drive is configured to

slide on at least one of the guides to remove the hard disk drive from the chassis.

3. The computing module of claim 1, wherein the one or more circuit board assemblies
comprise a left circuit board assembly coupled to the chassis and a right circuit board assembly
coupled to the chassis; and

wherein the chassis comprises a left chassis member and a right chassis member coupled
to one another, wherein the left circuit board assembly is coupled to the left chassis member and

the right circuit board assembly 1s coupled to the right chassis member.

4. The computing module of claim 3, further comprising:
a first set of one or more hard disk drives coupled to the left chassis member and
operably coupled to the left circuit board assembly; and
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a second set of one or more hard disk drives coupled to the right chassis member and

operably coupled to the right circuit board assembly.

5. The computing module of claim 3, further comprising a power supply unit coupled
to the chassis, wherein the power supply unit is configured to supply electrical power to the left

circuit board assembly and the right circuit board assembly.

6. The computing module of claim 1, wherein the computing module comprises a left
computing unit configured to perform computing operations and a right computing unit

configured to perform computing operations independent of the left computing unit.

7. The computing module of claim 1, further comprising two or more rows of two or

more hard disk drives and an air passage between at least two adjacent rows.

8. The computing module of claim 1, wherein the chassis is configured to allow at least

one of the horizontally oriented hard disk drives to slide in and out the side of the chassis.

9. The computing module of claim 1, further comprising an air passage commonly
adjoining at [east one of the vertically oriented hard disk drives and at least one of the
horizontally oriented hard disk drives, wherein the air passage is configured to allow air to flow
from the front of the air passage to the rear of the air passage such that the air removes heat from
the at least one vertically oriented hard disk drive and at least one horizontally oriented hard disk

drives.

10. The computing module of claim 1, wherein the hard disk drives are located rearward

in the chassis from the one or more circuit board assemblies.

11. The computing module of claim 1, further comprising a faceplate, wherein the
chassis comprises one or more chassis members configured to carry at least one of the circuit
board assemblies, wherein at least one of the chassis members comprises at least one handle

configured to extend through the faceplate.
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12. A method of providing computing capacity, comprising:

providing a shelf module comprising and shelf and two or more computing modules
installed in an opening in the shelf, each of at least one of computing modules
comprising one or more circuit board assemblies in a primarily vertical
orientation and one or more hard disk drives in a primarily vertical orientation and
one or more hard disk drives in a primarily horizontal orientation, wherein the
installed height of each of the one or more circuit board assemblies in the
primarily vertical orientation is greater than its width as measured across the
opening in the shelf, and wherein the installed height of each of the one or more
hard disk drives in the primarily vertical orientation is greater than its width as

measured across the opening in the shelf; and

performing computing operations with at least one of the computing modules.

13. The method of claim 12, further comprising removing and replacing at least one
primarily vertically oriented hard disk drive from one of the computing modules by sliding the
hard disk drive out through the top of the computing module and sliding another hard disk drive

in through the top of the computing module.

14. The method of claim 12, further comprising removing and replacing at least one
primarily horizontally oriented hard disk drive from one of the computing modules by sliding the
hard disk drive out through a side of the computing module and sliding another hard disk drive in

through the side of the computing module.
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