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     copyright  copyright  ?  2003.  all rights reserved. no part of this publication may be reproduced,  transmitted, transcribed, stored in a retrieval syst em or translated into any language or computer  language, in any form or by any means, elec tronic, mechanical, magnetic, optical, chemical,  manual or otherwise, without the prior writt en permission of the company. brands and product  names are trademarks or registered tradem arks of their respective companies.  the vendor makes no representatio ns or warranties with respect to the contents herein and  especially disclaims any implied warranties of merc hantability or fitness for any purpose. further,  the vendor reserves the right to revise this pub lication and to make changes to the contents herein  without obligation to notify any party beforehand. duplic ation of this publication, in part or in whole,  is not allowed without first obtaining  the vendor?s approval in writing.  trademarks  all trademarks are the property of their respective holders.  important data protection information  you should back up all data before installing any dr ive controller or stora ge peripheral. we are not  responsible for any loss of data resulting from the use,  disuse or misuse of this or any other product.  notice  although we have attempted to ensure the accuracy of  the content of this manu al, it is possible that  this document may contain technical inaccuracies, typographical, or other errors. we assumes no  liability for any error in this publication, and fo r damages, whether direct, indirect, incidental,  consequential or otherwise, that may  result from such error, includin g, but not limited to loss of data  or profits.  we provides this publication ?as is? without warr anty of any kind, either expressed or implied,  including, but not limited to implied warranties of  merchantability or fitness for a particular purpose.  the published information in the manual is subject to change without notice. we reserves the right  to make changes in the product design, layout, and dr iver revisions without notification to its users.   
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     sataraid controller manual    1  overview  product overview  silicon image?s sataraid tm  provides serial ata software raid functionality including  striping and mirroring to enhance the industry?s first proven pci-to-sata host controller  product.  two major challenges facing the storage industry today are 1) keeping pace with the  increasing performance demands of computer sy stems by improving disk i/o throughput and 2)  providing uninterrupted data accessibility afte r disk failure. with the sii 3112 serial ata host  controller and sataraid, both of  these problems can be solved.  raid striping greatly improves  hard disk i/o performance by conc urrently stripi ng data across  multiple drives. raid mirroring enables user s to enjoy the confidence of continued data  availability regardless of a disk failure by simultaneously writing the data to two drives (note  that striping and mirroring can not be simultaneously configured).  standard with sataraid software is a graphical us er interface (gui) that provides easy-to- use configurations for the di fferent raid sets supported.  sataraid features     raid 0 and 1     hot spare and on-line mirror rebuilding     system gui monitoring utility:  -  displays logs and alerts user s to vital raid  set information  -  manages raid set functions (configures, rebuilds, etc.)     raid set accommodates multiple sized hdds     hdds function normally when not in raid sets     adjustable stripe size for raid 0     automatically selects highest available transfer speed for all ata and atapi devices    supports:  -  udma up to 150 mb/sec.  -  all udma and pio modes  -  up to 2 sata devices  -  acpi and ata/atapi6 

     sataraid controller manual    2  introduction to raid   (redundant array of independent disks)  raid technology is a sophisticated disk m anagement system that manages multiple disk  drives, enhancing i/o performance an d providing redundanc y in order to prevent the loss of  data in case any of t he individual disks fail.  sataraid provides two raid set types, striped (raid 0) and mirrored (raid 1).  disk striping (raid 0)  striping is a performance-orient ed, non-redundant data mapping  technique. while striping is  discussed as a raid set type, it actually does  not provide fault tolerance. with modern sata  and ata bus mastering te chnology, multiple i/o operations  can be done in par allel, enhancing  performance. striping arrays use multip le disks to form a larger virtual disk.  this figure shows a stripe set using two disks wi th stripe zero written to disk one, stripe one to  disk two, and so forth.              disk mirroring (raid 1)  with disk mirroring there is a redundant disk that  mirrors the main disk. data that is written to  the main disk is also written to the redundant  disk. this redundancy provides fault tolerant  protection from a single disk failure. if a read fa ilure occurs on one drive, the system reads the  data from the other drive.               stri p  0 stri p  2 stri p  4 stri p  6 stri p  1 stri p  3 stri p  5 stri p  7 block0 block1 block2 block3 block0 block1 block2 block3

     sataraid controller manual    3  installing hardware drivers  after you install your windows operating system  to one of your hard disks (whether it is one  of the sata drives or an ata drive), the ?fou nd new hardware wizard? will appear prompting  you to install the hardware drivers for the raid controller (as shown below).  select the ?install from a list or specific lo cation (advanced)? option and then click ?next?.                      on the next screen, check the ?include this loca tion in the search:? box. click the ?browse?  button, search for the path d:\nforce\raid  (note that drive letter may be different on your  system) in the location text box and then click ?nex t? to install the driver. finally, click ?finish?  on the next screen to complete the installation.           

     sataraid controller manual    4  creating/deleting raid sets   (bios raid confi guration utility)  creating and deleting raid sets are done usi ng the bios raid configuration utility. during  bootup, the following message will appear, pausing for a few moments allowing the user to  enter the raid utility.  ?press  or f4 to enter raid utility?  the bios raid configuration utility screen will appear as shown below:                            the top-left portion of the screen lists the basic f unctions.  the bottom-left portion of the screen  lists the sata drives currently installed on  the system. the top-right  portion of the screen  displays instructions and co mments for the user. the bottom-ri ght portion lists the command  keys.  creating raid sets  this mainboard supports only two sataraid drives and so configuring raid sets is a  relatively simple procedure.  1.  from the bios raid configurati on utility select ?create raid set.?  2.  choose either a ?striped? or ?mirrored?  raid set. (note that a ?striped set? and a  ?mirrored set? cannot be configured concurrently).          raid configuration utility ? silicon image inc. copyright ? 2003    select menu  esc previous menu  enter   select  ctrl-e exit  *  0 pm  st3120026as  114473mb  1 sm st3120023as 114473mb create raid set  delete raid set  rebuild mirrored set  resolve conflicts  low level format   press ?enter? to create raid  set   important note  before you configure any sata hard drives into your system, backup any  important data as a safety precaution. 

     sataraid controller manual    5  3.  select if you want  the utility to auto configure the raid  set or if you want to manually  configure the raid set. using the manual me thod, there is a different set of options  depending on whether you choose striped or mirrored.   (striped)  auto configuration?  manual configuration? 1rst drive?  0 pm  1 sm  2nd drive?  0 pm  1 sm  chunk size?  4k  8k  16k  32k  64k  128k  choose whether the first drive is  the primary or secondary drive.  ?0 pm? represents the connector  ?sata1? on the mainboard. ?1  sm? represents sata2? on the  mainboard.  choose whether the second  drive is the primary or  secondary drive. there will  actually only be one option  here and the option that  displays will depend on your  selection in the previous  question. select the striping chunk size.  manual  select either manual or auto  configuration.   

     sataraid controller manual    6                                                      4.  at the end, the utility will ask ?are you  sure?? before executing  the new configuration.  confirm to finish.  (mirrored)  auto configuration?  manual configuration?  source drive?  0 pm  1 sm  disk copy?  yes  no  online copy?  offline copy?  target drive?  0 pm  1 sm  select the target drive. there will  actually only be one option here and  the option that displays will depend on  your selection in the previous  question.  select whether you would like to  perform a disk copy. this is only  required when the source drive  already contains data and you need  to initialize the target drive with the  same data.  select whether you would like to  perform the disk copy offline or online.  select either manual or auto  configuration.  note  that you must use  ?manual? if you are installing a disk  that already contains data.  choose the source drive as the primary  or secondary drive. ?0 pm? represents  the connector ?sata1? on the  mainboard. ?1 sm? represents sata2?  on the mainboard.  manual 

     sataraid controller manual    7  deleting raid sets  to remove one or more raid se ts, select ?delete raid set.?  select the desired set and press y when asked ?are you sure??  rebuild mirrored sets  this function is used after a disk failure on one of the mirrored disks.  after installing the  replacement disk, this function allows you to r ebuild the replacement disk from the existing disk  before you can begin using it.  resolving conflict  when a raid set is created, the metadata wr itten to the disk includes drive connection  information (primary channel,  secondary channel). if, after a  disk failure, the replacement  disk was previously part of a raid set (or us ed in another system), it may have conflicting  metadata, specifically in refer ence to the drive connection information. if so, this will prohibit  the raid set from being either created or rebuilt.  in order for the raid set to function properly,  this old metadata must be first overwritten wi th the new metadata. to resolve this, select  ?resolve conflict? and the correc t metadata, including the correct  drive connection information  will be written to the replacement disk.  low level format  allows you to perform a low level format on the hard disks. 

     sataraid controller manual    8  creating/ naming partitions  after configuring the two physical sata hard di sks as a raid set (done with the raid bios  utility), we must partition the disks. that is, di vide the space on the raid set into several  logical drives (e:, f:, g: etc). the creation and  naming of partitions is something that is done  within the windows operating system. windows  xp/2000 both use the disk management utility.  windows 98/me uses the ?fdisk? utility.                                            win do w s   98/ me  ( f d i s k  ut ili ty) windows xp/2000 (disk management utility) 

     sataraid controller manual    9  creating partitions in windo ws xp/2000 operating systems      initializing and converting the disks  1.  after setting up the raid sets in the  bios raid utility and r ebooting the system,  access the disk management utility using the fo llowing instructions beginning at the  control panel window.  control panel ->administrative tools->computer management->storage -> disk  management   2.  if this is the first time using the disk  management utility after configuring the raid  set in bios, you will be prompted with the ?initialize and convert disk wizard? as  shown below. click ?next?                      3.  check the box next to the raid set (in this case disk 1) that needs initialization and  click ?next?.            note :  before creating any partitions, raid sets must first be created/deleted  using the bios raid utility (see creating/deleting raid sets).  

     sataraid controller manual    10  4.  check the box next to the raid set (in  this case disk 1) that needs conversion and  click ?next?.                  5.  on this next screen click ?finish? to complete.   

     sataraid controller manual    11  using disk management window to partition your drive  now that you have initialized the disks,  again access the disk management window from  the windows control panel as shown below:  control panel ->administrative tools- >computer managem ent->storage -> disk  management                         take note of 3 sections of this screen:  section 1 :   this section lists all formatted and available disks.   section 2 :   this section reports on each disk set. disk 1 in this example represents  two 112 gb physical disks setup as a ?striped raid set? in the bios raid  utility.  note that all of the disk s pace for the two striped disks are reported  here.  on mirrored disks however, only the disk space for one of the two  disks are reported.  section 3 :   this section displays all of the parti tions for this raid  set (disk 1). in the  image above, no partitions have been al located and thus the raid set is  unusable at this time.  windows xp/2000  section 1  section 3  section 2 

     sataraid controller manual    12                        creating the partitions  .        at this point, there should be one disk with ? unallocated? partitions.  this represents the  raid set.    1.  right-click on the partitio n of the disk 1 (section 2) on the disk management window  and click on ?new volume.? the ?new volume wizard?   will appear as shown below.   click ?next.                        note :  in section 1, all disks should  list the following: ?basic?, ?< disk  size >? and ?online?. if your disk is listed as ?unknown? or  ?dynamic? rather than ?basic?, fo llow the instructions below to  change it to ?basic?:     if the disk reports as ? unknown ,? right-click on the disk (in section  2) and click on ?write signature?.  at this point, a window will appear with the disk in question (all  ?unknown? disks may appear in this window).  make sure the box next to each disk is checked, then click ?ok?.     if a disk reports as ? dynamic ,? right-click on section 2 of that disk,  and click on ?return disk to basic...?  within seconds the disk should  report as basic.  note :  in this section, our example system will include two 112 gb sata  drives that have been configured in the bios raid utility.  the  system will also contain an ata  drive (c:) that has already been  confi g ured with an o p eratin g  s y stem.

     sataraid controller manual    13  2.  the next screen allows you to select t he volume type.  select ?simple and click  ?next?.                          3.  the next window allows you to set up the par tition size of the partition that you are  creating. since this is a striped raid set  utilizing two 112 gb disk drives, the largest  partition that you can create is approximat ely 224 gb. in the example below we are  creating a 500 mb partition.  click ?next?.                                   

     sataraid controller manual    14  4.  the next window designates the drive letter of the partition.                          5.  the next window allows the user to labe l the volume name and choose the type of  formatting to take place upon the creation  of the partition. name the volume (we  suggest a generic but descriptive name such as striped set or something specific  to the usage such as financial, criti cal, miscellaneous, etc.). check the  box next to ?quick format.?. click ?next?.                       

     sataraid controller manual    15  6.  the next window is a summary window  listing all of the selections made. click  ?finish?.                          in the disk management window, section 2 for disk1 should display the new  partition with a label of  ?healthy?.  this section may also display ?formatting? which  indicates that formatting is still taking place. this phase may take a few minutes  depending on the size of the partition. do  not attempt to create a partition for the next  disk until the disk currently being formatt ed is complete and reports ?healthy?.  7.  repeat this procedure for any remainin g partitions you would like to configure.  when you have finished configuring your partitions, close the data management  window by clicking on the close button ma rked ?x? in the top right corner of the  window.  click on the ?my computer? icon on the de sktop. the new 500 mb partition should  now be visible and appropriately named. data may now be written to and read from  that partition.                 

     sataraid controller manual    16  creating partitions in windows 98/me operating systems        windows 9x uses the ?fdisk? utility to partition its disks.   partitioning the disks using the fdisk utility   1.  click on the  start  button and select run  2. select  run...   3. type  fdisk   4. click  ok.   the screen below will appear. press ?enter?.              note :  before creating any partitions, ra id sets must first be created/deleted  using the bios raid utility (see creating/deleting raid sets).  

     sataraid controller manual    17  5.  the  fdisk options  window will appear. the current fixed drive will be set to the  system drive (normally c:\). in order to create partitions, the current fixed drive needs to  be changed. enter the choice ? 5?  and press  enter .                             6.  on this next screen, enter the disk number t hat you want change to the current fixed drive  and press  enter .                        

     sataraid controller manual    18  7.  after returning to the fdisk options screen, enter the choice  ?1?  and press  enter .                                     8.  the following window will appear. enter the choice ? 2 ? to create an extended partition and  press  enter .                            

     sataraid controller manual    19  the following window will appear with a progress indicator. wait until it finishes.                                        9.  this next window explains how much space will be available in the partition. press  enter .                      

     sataraid controller manual    20  10.  this next window shows that the partition has been successfully created. press   ? esc ?.                                         this next screen shows that fdisk is now cr eating a logical drive. wait until complete.                                                   

     sataraid controller manual    21  11.  the next screen reports partition size. press ?enter?                                         12.  this window now displays the drive, its drive letter and size. press  esc .                          

     sataraid controller manual    22  13.  if another drive needs to be partitioned, repeat  the process, starting by changing the fixed  disk drive (press 5). if done, press ?esc?.                                     14. if you pressed ?esc? in  the previous step, the  following window will display  reminding you to reboot your system.                               

     sataraid controller manual    23    15.  after restarting the computer, and re booting windows 9x, double-click on the ?my  computer? icon.  16.  right-click on each new drive and select format.  only a full format will be accepted at th is point. select ?full format?, enter the  label name for the drive or raid set (if desired) and click ?ok?.  17. once the drive has been formatted,  repeat the procedure for each new drive,  after which the new drives  will be ready for use.     

     sataraid controller manual    24  using silicon image sataraid gui  the sataraid gui offers the user or system  administrator the ability to easily monitor and  configure notification alerts for the raid set. to launch the gui, simply double-click on the  icon located in the bottom right hand corner of the desktop.  .  if the icon does not appear in the bottom right  hand corner of the desktop, find where the  application was saved and launch from there. up on launching the gui, the first window should  appear as follows, displaying basic system information.   main screen                   about sataraid hel p  on sataraid send confi g uration usin g  email co py  confi g uration to cli p board save confi g uration to a file  confi g u r ation tool  confi g uration tree 

     sataraid controller manual    25  events log tab (main screen)                         disk storage subsystem level  clicking on a disk storage subsystem item wi ll provide specific information for that  component as shown below.                        

     sataraid controller manual    26  channel level  selecting a specific channel, either chan nel 1 or channel 0 will provide channel  information.                      device level  selecting a specific drive reports all perti nent information for that drive, including  configuration and disk identification information.                        

     sataraid controller manual    27  smart configuration tab  (device level).                     identify data tab (device level)  

     sataraid controller manual    28  sets level  selecting the sets item will provide inform ation on the rio version as well as array  conflict information:                         sets detail level  by selecting a specific raid set, such as se t 0, the type of raid set, the number of  members and capacity are reported.   set tab                

     sataraid controller manual    29  members tab   the members tab of this window reports the  device identification (corresponding with the  information in the bios) and the state of each device.  besides reporting information, the members tab of a mirrored set allows the user to  remove a specific drive from  that set, as well as add  a designated spare drive to a  mirrored set that has experienced a disk failure . removing a drive from a striped set is not  allowed because it would destroy all the data . note that when a mirrored set is first  created, the state of t he ?destination? drive may report as  rebuild for as much as 30-90  minutes depending on the size of the disk.                     smart/configuration tab & identity data tabs   smart and configuration information, as well as data identification are provided for each  set.                        the device loc refers to  how each physical disk is  reported in the bios  raid utility.

     sataraid controller manual    30  sataraid configuration tool  the sataraid configuration tool provides us ers and system administrators with tools for  administering workstations or servers wi th the sataraid features implemented.  by clicking on the toolbox icon in the top left portion of the sataraid gui window, you can access  the sataraid configuration tool. the user  may configure sataraid features including  customizing the settings for smtp, e-mail alerts, ev ent level alert notification, log file location,  audio options, and popup alerts.                    sata configuration tool  sataraid gui window 

     sataraid controller manual    31  smtp  this is the smtp server that is used to deliver alert  notification e-mail and system  configurations from an  sataraid system. contact your network administrator  for this information. both the name and domain must  be entered.                 e-mail  the current sataraid conf iguration may be sent via  e-mail to a specific recipient. using the e-mail tab in  the sataraid configuration  menu, the user may set  the default e-mail address and subject line to where  the configurations should be sent. you will be given  the option however of changing the recipient when you  invoke the ?send configurat ion? function from the  sataraid gui window.             notification  when certain events occur, sataraid may be  configured to send notices to assigned individual e-mail  addresses. using the notification tab, all e-mail  addresses that are to receive the notices must be  entered here.              

     sataraid controller manual    32  event level  the system may be configured to deliver e-mail  notifications when certai n events occur. you can  determine which alerts that  are sent depending on the  severity of the problem. the different levels are:   disabled   - no event logs will be sent.  informational event level  -  informational  - warnings  - errors  warning event level  - warnings  - errors  errors event level  - errors   log file  the log file is used to store event information received  from all the silicon image raid  drivers. the log file is a  text file and can be viewed with notepad or sataraid.  use the log file tab to set where the log file should be  stored as well as t he name of the file.                 audio  the user may set different audio alerts for the different  levels of events.                  

     sataraid controller manual    33  popup  the popup window is a visual  notification that an event  has occurred. the popup window can be disabled or  set to popup for only certain event levels. the different  levels are:  disabled   - no popup windows will occur.  informational event level  - informational  - warnings  - errors  warning event level  - warnings  -  errors  errors event level   - errors        
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