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1. RAID Architecture Overview


The objectives of the RAID technology are the low cost, high reliability, and high I/O performance of disk storage devices.  To achieve these objectives, this subsystem supports levels 1, and 5 of RAID technologies (in this section, part of level 3 RAID technology is explained to make the outline of RAID5 more understandable).  The features of the levels of RAID technologies are described below.





1.1 RAID0 and RAID1


RAID0 uses small-scale disk storage devices instead of conventional expensive large-scale disk storage devices for cost reduction.  To increase the reliability of RAID0 devices, all disk devices are duplexed in RAID1.


Strictly speaking, RAID0 and RAID1 subsystems are not disk array systems; their performance is the same as conventional disk subsystems.  Controlling these subsystems are rather simple and many RAID0 and RAID1 subsystems have been put into market by several vendors.





1.2 RAID3


In RAID3, a stream of data to be transferred is split and distributed into two or more disk devices (1 parity group) on a byte or bit basis (striping).  This enables two or more disk devices to run simultaneously and increase the speed of data transfer between the DKC and disk drives.  In addition, since parity data for the parity group is created and stored on a separate disk device (parity disk), data can easily be recovered even if a device in a parity group gets inoperative or causes a read error.  This enhances the reliability of the disk storage subsystem.


Since RAID3 lacks the parallel I/O capability and it entails a long latency time because of the need to drive two or more drives at a time, it exhibits little performance in applications that process small-volume data repeatedly (transaction processing) though it shows a real advantage when running applications that process large-volume data in a single run (e.g., scientific computations).
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Fig. 1.2 Outline of a RAID3 (4D + 1P) System
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1.3 RAID5


Small-sized records are intensively read and written randomly in transaction processing.  This type of processing generates many I/O requests for transferring small amounts of data.  In such a situation, greater importance is placed on increased I/O performance (parallel I/O processing) than on increase in the rate of transferring large-volume data.  RAID5 has been introduced to be suitable for this type of transaction processing.





In RAID5, the striping size is set to that of blocks which are transferred in a small-scale I/O processing mode and which are distributed in two or more disk devices (1 parity group).  This entails the RAID controller to access each disk device only for one stripe equivalence of data and allows it to perform I/O operations on other disks in parallel, increasing the I/O performance substantially; though its data transfer rate remains the same as that of conventional subsystems in small-scale I/O applications.  In large-scale (sequential) I/O applications, it permits the blocks in the same parity group to be processed in parallel as does RAID3, resulting in an increase in data transfer rate.  In addition, like RAID3, RAID5 uses a parity disk for improved reliability.  In individual writes to single-blocks (small-scale writes), however, this parity scheme raises various problems for the following reasons:


- The parity disk entails rewrites of new parity data.


- It is necessary to read the old parity data and old (before-update data) to generate new parity data.





Consequently, RAID5 entails extra reads from the data and parity disks in small-size write operations (this is called “write penalty”).  If the parity data were fixed at a single disk device, the parity disk would be occupied during a single write that is executed to update the parity data, thus making it impossible to perform parallel I/O processing.  To alleviate this problem, RAID5 adopts a system of distributing parity data on several disks in the group.  This will not solve the write penalty problem completely.
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Fig. 1.3 Outline of RAID5 (4D + 1P)
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1.4 Application of the RAID technologies DKC310 and DKU305


RAID5 will not show its stuff during transaction processing if a single I/O operation spans over two or more disk devices (when the stripe size is too small).  Consequently, adequate consideration should be given to the stripe size.





In this subsystem, the stripe size is 58 KB which is equivalent to one track of the 3390-3 so that the 3390-3 can be emulated.  This is because it is anticipated that a single transaction will not span over two or more tracks when the 3390-3 is emulated.  This subsystem also uses cache memory to preclude write penalties from occurring wherever possible.  The cache memory can pool the data to be written onto the disk drives and prefetch old data.





- On write penalty





A parity group of a this subsystem (level 5) system consists of seven disk devices (6D + 1P) or four disk devices (3D+1P).  Since the parity data is made up of parity data for six data disks (6D+1P) or three data disks (3D+1P) in the group, once a 1 stripe equivalence of partial write occurs in the group during transaction processing, it becomes necessary to regenerate the corresponding parity data in that group.





Since parity data is calculated using the formula shown below, “data established before update,” “parity established before update,” and “data established after update” are required to generate parity.  The extra processing required to read this “data before update” is referred to as a write penalty.





   “New parity data”


		= (“Data before update” EOR “Data after update”) EOR “Parity before update”
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2. Specifications





2.1 DKC310I Specifications





Specifications are shown in the following table.  





DKC310I Specifications


Item�
�
Specifications�
�
Data transfer rate (MB/s)�
�
3.0/4.5/6.0/9.0/10/17/20/40/100 Note�
�
Nonstop �
Disk drive�
(�
�
maintenance�
Control package�
(�
�
�
Microcode�
(�
�
�
Power supply, fan�
(�
�
�
Battery�
(�
�
�
Maintenance package�
(�
�
�
Duplex bus�
(�
�
�
Spare disk support�
(�
�



Note:	6.0MB/s and 9MB/s data transfer can be applied on the Channel Interface when attached to Hitachi CPU.  �	10MB/s and 17MB/s data transfer can be applied on the Serial Channel Interface.  �	20MB/s data transfer can be applied on the Fast/Wide SCSI Channel Interface. �	40MB/s data transfer can be applied on the Ultra/Wide SCSI Channel Interface. �	100MB/s data transfer can be applied on the Fibre Channel Interface.  





�
2.2 DKU305I Specifications





Specifications are shown in the following table.





DKU305I Specifications


	Item�
DK308/309-90�
DK309/30A-180�
DK3F1-60�
�
Seek time (ms)�
MIN.�
2.0/2.0�
2.0/2.0


(0.6/0.8) *1�
0.6/0.8�
�
(Read/Write)�
AVE.�
11.5/12.5�
11.5/12.5�
6.0/7.0�
�
�
MAX�
24.0/26.0�
24.0/26.0�
14.0/16.0�
�
Data transfer rate (MB/s)�
7.6 - 10.7�
10.0 - 15.3


(12.8 - 22.1) *1�
13.8 - 16.2�
�
Average latency time (ms)�
4.8�
4.8�
2.5�
�
Number of physical cyl./HDA�(User area only)�
5,434�
6,823�
3,684�
�
Number of physical track/physical cyl.�
28�
29�
29�
�
Number of physical disks/HDA�(User area only)�
15�
15�
15�
�
Number of physical track/HDA�(User area only)�
152,152�
197,867�
106,836�
�
Number of actuator/HDA�
1�
1�
1�
�
Number of HDA/Drive unit�
maximum 64�
maximum 64�
maximum 64�
�
*1: DK30A-180





	Item�
DK3F2-90�
DK3F2-150�
DK30A-360�
�
Seek time (ms)�
MIN.�
0.6/0.8�
0.6/0.8�
0.6/0.8�
�
(Read/Write)�
AVE.�
5.5/6.5�
5.5/6.5�
11.5/12.5�
�
�
MAX�
12.0/13.0�
12.0/13.0�
24.0/26.0�
�
Data transfer rate (MB/s)�
18.6 - 27.5�
18.6 - 27.5�
12.8 - 22.1�
�
Average latency time (ms)�
2.5�
2.5�
4.8�
�
Number of physical cyl./HDA�(User area only)�
5,721�
5,721�
9,993�
�
Number of physical track/physical cyl.�
18�
29�
29�
�
Number of physical disks/HDA�(User area only)�
9�
15�
15�
�
Number of physical track/HDA�(User area only)�
102,978�
165,909�
289,797�
�
Number of actuator/HDA�
1�
1�
1�
�
Number of HDA/Drive unit�
maximum 64�
maximum 64�
maximum 64�
�



�
2.3 Physical Specifications


DKC310I/DKU305I physical specifications are shown in the following figures and table.
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Item�
�
DKC310I�
�
DKU305I�
�
�
Width�
750 *1�
750 *1�
550�
�
Dimension (mm)�
Depth�
800�
800�
800�
�
�
Height�
1,790�
1,790�
1,790�
�
Weight (kg)�
�
427 *2�
463 *3�
430 *4�
�
Heat Output (kW)�
�
1.65 *2�
2.57 *3�
2.46 *4�
�
Power Consumption (kVA)�
�
1.76 *2�
2.75 *3�
2.64 *4�
�
Air Flow (m3/min.)�
�
24 *2�
24 *3�
6 *4�
�
*1:  This includes the thickness of side covers (16mm × 2).


*2:  These values are used when DKC310I has 4GB Cache Memory, two Serial 8-port Adapter and DKC Redundant Power Supply.


*3:  These values are used when DKC310I has full options.


*4:  These values are used when DKU305I has full options.





�
2.4 Equipment Layout


The layout diagrams of the DKC310 and DKU305 components are shown below.  For details on the individual components, see the Location Sections.
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Fig.2.4 Over View of DKC310 and DKU305
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