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K. The Diagnosis Program GDTMON

GDTMON (GDT monitor) is a helpful and flexible diagnosis tool for the monitoring, mainte-
nance and tuning of mass storage subsystems which are based on one or more ICP Con-
trollers. The key features of GDTMON:

Diagnosis program with a graphical user interface. Clear performance representation
with variable horizontal bars

Available under MS-DOS, NetWare 3.x & 4.x, Windows 95, Windows NT, OS/2 and
SCO UNIX

Loadable locally (on the server) or remotely from an authorized workstation (NCPE
and NETBIOS protocol support)

Indicates the performance, expressed in [KB/sec] and [IO/sec], of:
- Host Drives (Disk, Chain, RAID 0, 1, 4, 5, 10)

- Logical Drives

- SCSI Drives

Indicates the GDT cache utilization

- Read-Hits

- Write-Hits

- Separate indication for data- and parity-cache (RAID 4/5)
Allows online changing of the GDT cache parameters:

- Cache ON/OFF
- Delayed Write ON/OFF

Allows online changing of the SCSI devices’ parameters:
- SCSI protocol

- Synchronous or Asynchronous data transfer

- Setting of the synchronous data transfer rate

- Disconnect/Reconnect

- Disk Cache ON/OFF

- Tagged Queues ON/OFF

Indicates the structure of Logical, Array and Host Drives
Performs online parity checking of RAID 4 and RAID 5 Host Drives

Allows the online RAID Level migration and capacity expansion of existing Array
Drives

Saves all relevant configuration data to floppy disk or hard disk
Sets up or removes RAID 1 Disk Arrays while maintaining full operational conditions
Performs Hot Plugs on RAID 4 / RAID 5 disk arrays

Allows to add or remove a dedicated or pool Hot Fix drive while maintaining full op-
erational conditions
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K.1 Loading GDTMON

As mentioned before, the GDTMON program is available for various operating systems.

It can be used either locally or remotely. This means that all ICP Controllers in a network
can be monitored and serviced from one (or several) workstation(s). The communication
between the ICP Controller(s) and the GDTMON program is based on the NETBIOS or NCPE
protocols. Thus, for example, it is possible to monitor the ICP Controller in an OS/2 work-
station or the ICP Controller in the Novell NetWare fileserver from a Windows 95 worksta-
tion.

In order to be able to access a certain computer system with its ICP Controller remotely on
the network, a special communication module has to be loaded first, which routes the in-
formation through the network. For a Novell NetWare fileserver this is the CTRLSRV.NLM
module (NCPE). For Windows NT (server and workstation), Windows 95 and OS/2 (server
and workstation) this is the NBSERVx.EXE module (NETBIOS). While the module is loaded
it searches for a CTRLSRV.CFG (Novell NetWare) or NBSERV.CFG (Windows NT, Windows
95 and 0S/2) file, which includes the definition of the access rights of the different users
and their passwords. The CFG file assigns every user to two different access levels. Access
level 0 gives the user all functions to view and change the controller-, disk-drive and disk-
array-settings. Access level 1 entitles the user only to view the various settings and per-
formance data.

The Windows NT, Windows 95 and OS/2 driver diskettes include so-called DLLs for the sup-
ported protocols. Example: If the MON4NETB.DLL file is located in the same directory as
GDTMON.EXE file for Windows NT, the NETBIOS protocol is automatically used for the
GDTMON on this system. As soon as the NETBIOS support of this operating system is in-
stalled during the network configuration, the GDTMON on this system can communicate
through this protocol with another system in the network which has a ICP Controller.

The following drivers for the ‘remote’ GDTMONitor are currently available:

0S/2

GDTMON32.EXE
MON2NETB.DLL
MON2NCPE.DLL
NBSRV2.EXE
NBSRV.CFG
NBCLEAN2.EXE

Windows NT
GDTMON.EXE
MON4NETB.DLL
NBSRV4.EXE
NBSRV.CFG
NBCLEAN4.EXE

Windows 95
GDTMON.EXE
MONS5NETB.DLL
NBSRV5.EXE
NBSRV.CFG
NBCLEANS.EXE

GDTMON:itor for OS/2

NETBIOS DLL for OS/2

NCPE DLL for OS/2

NETBIOS Server for OS/2
Configuration file for NetBios Server
NETBIOS analysis program

GDTMON:iitor for Windows NT
NETBIOS DLL for Windows NT
NETBIOS Server for Windows NT
Configuration file for NETBIOS Server
NETBIOS analysis program

GDTMON:iitor for Windows 95
NETBIOS DLL for Windows 95
NETBIOS Server for Windows 95
Configuration file for NETBIOS Server
NETBIOS analysis program

The MS-DOS GDTMON also allows remote access. The DLLs are integrated into the GDT-
MON.EXE file, thus there is no NETBIOS server available for MS-DOS. Since there is no
NETBIOS support within MS-DOS, it is necessary to load the NETBIOS program to access
from a MS-DOS workstation through the network a ICP Controller in a Windows NT and
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0OS/2 workstation or server, or a Windows 95 workstation. NETBIOS is part of the Novell
NetWare operating system. For the remote access of a Novell NetWare fileserver the
NETBIOS program is not needed.

K.1.1 Loading the GDTMON Program Under NetWare

The GDTMON program for NetWare is part of the GDT Novell NetWare disk.
GDTMON can be used either under NetWare 3.1x or under NetWare 4.0x. There are two dif-
ferent methods of loading GDTMON:

- loading GDTMON on the fileserver
- loading GDTMON on an authorized workstation (remote)

Loading GDTMON on the fileserver. Beforehand, the GDT NetWare driver (GDTRP311.DSK
for NetWare 3.11, GDTRP312.DSK for NetWare 3.12 and GDTRP400.DSK for NetWare 4.x)
and the auto-loading module CTRLTRAN.DSK must have been loaded on the fileserver.

LOAD GDTMON <ENTER>
on the fileserver.

Loading GDTMON on a workstation. In this case, too, the GDT NetWare driver and the
auto-loading module CTRLTRAN.DSK must have been previously loaded on the fileserver
console. In addition, the module CTRLSRV.NLM has to be loaded. This module searches for
a file named CTRLSRV.CFG. This file must be located in the same directory as
CTRLSRV.NLM. The system administrator has to set up a user group named
GDT_OPERATOR. All users belonging to this group are given access (through GDTMON) to
the ICP Controller(s) in this specific fileserver (Access level 0). Now, the GDTMON program
can be loaded from one (or more) workstation(s):

GDTMON <ENTER>

By selecting the menu Select Controller of the GDTMON main menu, you can now choose ei-
ther a fileserver (equipped with a ICP Controller), or a ICP Controller in your workstation.

K.1.2 Loading the GDTMON Program Under 0S/2

The GDTMON program for OS/2 is part of the GDT OS/2 disk. To load the program under
0S/2, enter:

GDTMON32 <ENTER>

K.1.3 Loading the GDTMON Program Under Windows NT

The GDTMON program for Windows NT is part of the GDT Windows NT disk. To load the pro-
gram under Windows NT, enter:

GDTMON <ENTER>

K.1.4 Loading the GDTMON Program Under Windows 95

The GDTMON program for Windows 95 is part of the GDT Windows 95 disk. To load the pro-
gram under Windows 95, enter:
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GDTMON <ENTER>

K.1.5 Loading gdtmon under SCO UNIX

In order to be able to use the gdtmon program under SCO UNIX (2.x, 4.x and 5.x), it be-
comes necessary to substitute the standard terminal entry by a new one:

cd /usr/lib/terminfo <ENTER>
tic gdt386.src <ENTER>

Before each loading of gdtmon, this terminal has to be activated by:

TERM = gdt386 <ENTER>
export TERM <ENTER>

These two lines can also be inserted in the .profile file and will then be automatically proc-
essed during each login. The gdtmon program itself is copied during the SCO UNIX installa-
tion (chapter G of this User's Manual) into the /etc directory. gdtmon is loaded by entering:

gdtmon <ENTER>

K.2 The GDTMON Program

As mentioned before, the GDTMON program appears identical for all operating systems, so
we can demonstrate the use and functioning of this program regardless of the operating
system used. In previous chapters we have already described the hierarchical structure of
the GDT firmware. We have defined 4 different levels of hierarchy: Level 1 where the physi-
cal SCSI drives named Physical Drives are found, level 2 containing the Logical Drives
(made up of one or several Physical Drives), level 3 where we have the Array Drives, and fi-
nally, level 4 where the Host Drives are. Only the latter ones are known to the operating sys-
tem. The drive of a given level of hierarchy is always set up by using the drives of the next
lower level as components. Accordingly, GDTMON has various menu options, each referring
to one level of hierarchy

Host Drives — Level4
Logical Drives — Level2
Physical Drives @ level 1

Each menu option displays the performance of the drives belonging to the corresponding
level. (Note: The performance of Array Drives and Host Drives is identical). The performance
is measured in KB/s (kilobyte per second, transfer rate) and 10/s (1/Os per second, number
of simultaneously processed I/Os on the ICP Controller). The performance is displayed nu-
merically as well as graphically in the form of variable horizontal bars, with separate indica-
tions for each drive and its write and read accesses.

K.2.1 Select Controller

This menu option yields a list of available ICP Controllers. By selecting a protocol, you have
either access to the ICP Controller(s) in your local computer (e.g., MS-DOS, Windows NT,
Windows 95 or OS/2 protocol), or to a ICP Controller in another computer (server or work-
station) in the network (NetWare NCPE or IBM NETBIOS protocol). All diagnosis and main-
tenance functions of GDTMON refer to the ICP Controller you have selected here (and the
SCSI devices connected with this controller).
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Select Contpollen

(M3-DO%)

Select Controller

(MS-DOS) in the Select Protocol menu indicates that the GDTMON program was loaded on
a MS-DOS computer. l.e.: If GDTMON had been loaded under Windows NT, we would see
there (Windows NT).
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Select Controller

¥ GDTeod?RP PCL 6/9 CHR 219,00 1.2  O«e800LC7F

K.2.2 Host Drives

This menu option leads to the list of available Host Drives (level 4). We would like to recall
that the operating system (e.g., NetWare) only recognizes these Host Drives and not their
possibly complex structures. This means that it is of no importance for the operating sys-
tem if a Host Drive consists of one single SCSI drive (of the type disk), or of 5 SCSI drives
configured to form a RAID 4 Array Drive. Apart from the performance, the name, type, state
and capacity (1024KB = 1MB) of a Host Drive is displayed. The figures shown at Total repre-
sent the overall performance of the Host Drives as a whole. With the «— and — keys you
may change the scale of the graphical KB/s indication. With the T and | keys you can scroll
the screen to see further Host Drives (if available).
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GIT Controller Monitor vi,25 [ICP - lntelligent Computer PeriEherals (TH)
(C) Copyright 1994-1997 ICP vortex Computensysteme GmbH

—Hain Menu
Select Controller

1
| EE]:IFF_
ogical Dpives

Physical Drives
Cache Statistics
Sampling Rate

Uiew/Change Settings

F10: Tuiile Colops——

GDT6S37RP in Local_Sys Sampling Rate= 1.8 sec

GIT Controller Monitor v1.23 ICP - lntelligent Computer Pepipherals (TH)
(C) Copyright 1994-1997 ICP vortex Computersysteme GmbH

Read:
Hrite:

Read:
Hpite:

Read:
Hpite:

Read:
Wpite:

DISK_B3 Size[MBl: 1064 Log./Arpay Drive

DISK_B3 §ize[MBl: 1804 Loy./hrray Drive

RAIDS Size[MBl: 488 Loy./Arpay Drive

g5t Drive ? Name:  RAIDS Size[MBl: . .
Total  KB/s 10/s b———— "
Read: 8 8
Wpite: 8 8

GDTES37RP in Local_Sys Ticks= 24 Samples: 2 Ratei 1,85 Scalei¢ +

(Note: All Host Drives on the screen shown above are idle.)

K.2.3 Logical Drives

This menu option yields a list of available Logical Drives (level 2). Logical Drives are the
components for Array Drives and Host Drives. In its most simple form, a Host Drive consists
of one Logical Drive which is made up of a single SCSI drive (type disk). In case of RAID Host
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Drives, the performance of the Logical Drives forming a RAID Host Drive are shown in the
menu Logical Drives. The performance data displayed here gives immediate information on
the quality of a given Host Drive. When judging the indicated performance of Logical Drives
belonging to a RAID Host Drive, the following considerations should be taken into account:

(a) RAID 0, RAID 1, RAID 10 and RAID 5 Host Drives

If a certain Logical Drive shows poor performance for a longer period (when compared to
the other Logical Drives), this Logical Drive impairs the overall performance, making it the
bottle neck of the entire RAID Host Drive.

(b) RAID 4 Host Drives

In principle, the same as in (a) applies to RAID 4 Host Drives, with the exception made for
the parity Logical Drive. The poor performance can have various reasons: the SCSI drive
forming the Logical Drive

= is too slow (different from the other SCSI drives with regard to type or manufacturer)

= has wrong parameters (SCSI II, disk cache, tagged queues etc.)

= has too many defects, causing the read/write actuator to have to move to alternate tracks
very often

When setting up RAID 4/5 Host Drives, please observe the notes on RAID 4/5 Host Drives
exposed in the chapter GDTSETUP in Detail.

Logical Drives

197
Chapter K - Diagnosis Program GDTMON



Intelligent Computer Peripherals ©®

GIT Controller Monitor vi,25 [ICP - lntelligent Computer Per'iEher\als (TH)
(C) Copyright 1994-1997 ICP vortex Computensysteme GmbH

DISK A6 Disk: Size[MBI:

DISK_B3 Disk: Size[NBl:

DISE_C2 Disk: Size[NB]:

DISK C4 Disk: ISize[MB]:r
Total  KB/s 10/5 ———r—— b ——
Read: 8 8

Hpite: 8

GDT6S37RP in Local_Sys Ticks= 33 Samples: 3 Ratei 1.85 Scaleit +

The figures under Total represent the total performance of all Logical Drives. With the < and
— keys you may change the scale of the graphical KB/s indication. With the T and { keys
you can scroll the screen to see more Logical Drives (if available).

K.2.4 Physical Drives

GIT Controller Monitor vi,25 [ICP - lntelligent Computer Pepipherals (TH)
(C) Copyright 1994-1997 ICP vortex Computensysteme GmbH

—Hain Menu
Select Controller

Host Drives

Logical Drives
“if?]%]lnmgm
ache Stafistics

Sampling Rate

Uiew/Change Settings

F1@: Tuiile Colpps——

GDT6S37RP in Local_Sys Sampling Rate= 1.8 sec

In addition to the performance report on the SCSI drives, you are given additional informa-
tion on each device:
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the GDT SCSI channel the SCSI drive is connected to
which SCSI-ID the drive has

the name of the SCSI drive

the gross capacity (LMB = 1024KB)

GIT Controller Monitor vi,25 ICP - lntelligent Computer Per'iEher\als (TH)
(C) Copyright 1994-1997 ICP vortex Computersysteme GmbH

Read:
Hpite: 8 8 . ) .

VA 1D @ SEAGATE STH216BN Size[MBl: 2868 Retries/Reassigns: @/ @
Read: 8 8
Hpite: 8 ! . ) .

i ID: 6 SEAGATE ST32168N Size[MB1: 2868 Retpies/Reassigns: @/ B
Read: 8 8
Hrite: 8 . ) .
ID: @ QUANTUM P18 91 Size[MBl: 99 Retries/Reassigns:

Read: 8
Hpite: 8 . ) .

\ B ID: 3 SEAGATE §T5216@N Size[MB1: 2868 Retries/Reassigns:
Total K¥/s 10/s b—7——7—7—"T—"~F+—TF—"TF—F—F—F—
Read: 8 8
Wnite: B B

GDT6937RP in Local_Sys Ticks= 14 Samples: 2 Ratei 1,85 Scaleit +

The Retries/Reassigns counters have a particular meaning:

(1) The Retries counter is incremented by one unit whenever the ICP Controller retries to ac-
cess a SCSI device. If this counter continues to increase (possibly on other SCSI drives, too)
it is very likely that the SCSI cable is not good enough for the selected data transfer rate (ca-
ble too long, poor quality of cable and connectors), or that the SCSI bus is not properly
terminated (too many terminators on the cable, or missing terminator). In very few cases is
the SCSI drive concerned defective. The retry counter also increases when the SCSI parame-
ters of a SCSI drive are changed (see further ahead). Obviously, retries due to this do not
imply bad SCSI cabling.

(2) The reassign counter reflects the number of media defects which occur on the SCSI
drive. Defective blocks of the SCSI device are assigned substitute blocks (spare blocks)
which are either on the same track, or on alternate ones if all spare blocks on the same track
are already in use. The administration of the reassignments is carried out by the SCSI drive
through according reassignment tables. Note: If a SCSI drive works with alternate tracks, it
is generally no longer suitable for applications with high performance expectations. When-
ever a defective block is being accessed, the read/write actuator has to move to an alternate
position and this requires extra time.

If you observe that the number of reassigns is constantly increasing, you may suspect that
something is wrong with this drive.

With the <~ and — keys, you can change the scale of the graphical KB/s indication.

With the T and | keys, you can scroll the screen to see more SCSI drives (if available).
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K.2.5 Cache Statistics

This menu option gives information on the utilization of the GDT cache. For RAID 4/5 Host
Drives, the data cache and parity cache are displayed separately.

Note: The GDT firmware only allocates cache RAM to the GDT parity cache if RAID4/5 Host
Drives have been set up.

GIT Controller Monitor vi.25 ICP - Intelligent Computer Per'ither\als (TH)
(C) Copyright 1994-1397 ICP vortex Computersysteme GmhH

—Hain Menu
Select Contpollep
Host Drives
Logical Dpives

Physical Drives
ganpilng Ha%e
Uiew/Change Settings

F1@; Tuiile Colops—

GDT6I37RP in Local Sys Sampling Ratez 1.8 sec

GIT Controller Monitor vi,25 ICP - lntelligent Computer Per'iEher\als (TH)
(C) Copyright 1994-1997 ICP vortex Computersysteme GmbH

ache: on Delayed Wpite: on Cache Size: 16384 KB
Dinty Buffers:

Read Hits: Bi
Read Hits: (average) :

rite Hits: {avepage) :

Raplacements: @  Flush Wpites: @ Cache Writes:

GDT6937RP in Local_Sys Ticks= 14 Samples: 2 Rate: 1,05 F18: Reset
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K.2.6 Sampling Rate
By setting the sampling rate, you can choose the interval at which the ICP Controller deliv-

ers new measurements. According to the operating system used, the sampling rate can be
set to a maximum of 60 seconds. The default setting is 1 second.

Sampling Rate

New Sampling Rate! 18 *1/10 sec

Sampling Rate
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K.3 The Menu: View/Change Settings

This menu includes a set of very powerful options and functions for the online maintenance
and diagnosis of RAID 1/4/5/10 Host Drives.

View/Change Settings

From this menu you can select further submenus:

Controller

Cache Settings
Physical Drives

Logical Drives

Array Drives

Save Information

View the ICP Controller configuration
View Last Events
View/Change the Intelligent Fault Bus settings

View/Change the GDT cache parameters
View/Change the SCSI parameters

Display the structure of Logical Drives

Add/Remove Mirror Drives to/from Host Drives

Perform a Hot Plug on a RAID 1 Host Drive

Add/Remove Private Hot Fix and Pool Hot Fix drives to/from a
RAID 1 Host Drive

Display the structure of RAID 4/5/10 Host Drives

Perform a Parity Verify on RAID 4/5 Host Drives

Perform a Parity Recalculation on RAID 4/5 Host Drives
Perfrom online capacity expansion and/or RAID level migration
Perform a Hot Plug on RAID 4/5/10 Host Drives

Add/Remove Private Hot Fix and Pool Hot Fix drives to/from
RAID 4/5/10 Host Drives

Save all relevant configuration data to disk
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Before going into detail, some information on the so-called Hot Plug of fault tolerant disk
arrays (RAID 1/4/5/10) is given below.

K.3.1 Notes and Information on the Hot Plug function of GDTMON

Fault tolerant means that a hard disk which is part of a RAID 1/4/5/10 Array Drive can fail
without causing data loss on the Array Drive. At the same time, the Array Drive remains fully
accessible. Obviously, the Array Drive then lacks the redundant data, therefore the defective
disk should be replaced by an intact one as soon as possible. In chapters C (RAIDYNE
Quick-Setup) and L (GDTSETUP in Detail), we have shown with various examples how to ex-
change a defective drive with GDTSETUP. Moreover, we described the functioning of the so-
called Hot Fix drive. This "constantly available spare part when needed" automatically inte-
grates itself into the Array Drive and is therefore the quickest means of regaining a redun-
dant Array Drive.

The Hot Plug function enables the replacement of a drive of an Array Drive (either in the
ready or fail state) while the system continues to run, that is, without having to shut down
the NetWare fileserver for instance. A drive replacement may not only become necessary
when the drive has already failed, but also when there are signs that a failure could occur
soon (strong whistling of the hard disk, or constant retries of the read/write head).

Only those users with thorough knowledge of RAID and the ICP Controller should use the
Hot Plug function. Improper use can lead to data loss. (Naturally, we have integrated all
kinds of security provisions into the ICP Controller and GDTMON. But how can we prevent a
user from plugging out the wrong drive?). We recommend that you document each Array
Drive immediately after its configuration with GDTSETUP. This record should at least com-
prise the following information:

To which ICP Controller has the Array Drive been connected ?
— Which SCSI devices (hard disks) are part of the Array Drive ?
— To which SCSI ID have they been set ?

— Which SCSI devices terminate a SCSI channel ?

In addition, the SCSI devices themselves should be labeled with the above information. The
following is an example of such a label.

[Cxy z ¢t |
€: controller number x: SCSI channel
y: SCSI-ID z: Logical Drive number
t. + = terminated, - = not terminated
Example:
[1 B6 3 + |

controller number 1, SCSI channel B, SCSI-ID 6, Logical Drive number 3, terminated. The
menu option Save Information of GDTSETUP, GDTMON program can be of help when setting
up the documentation.

How does the Hot Plug mechanism work ?

During the Hot Plug, the SCSI channel of the ICP Controller to which the drive to be ex-
changed is connected, is temporarily "halted" (for the time needed for the exchange), so
that the drive can be disconnected from the SCSI bus and replaced without any risk. After
the replacement, the SCSI channel halt is lifted and the firmware automatically begins to
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rebuild the new drive. The halting and the halt-lifting of the GDT SCSI channel is controlled
by the Hot Plug function. The above mentioned halting of the SCSI channel avoids that in-
terferences caused by plugging off the drive impair the functioning of other drives still ac-
tive on this SCSI channel. Moreover it prevents the possible destruction of the SCSI
processors of the ICP Controller or the SCSI protocol ICs of the SCSI drives. However, this
implies that none of the SCSI devices of the halted SCSI channel can be accessed during
the time the defective drive is being exchanged. This may affect, for example, other drives of
this Array Drive, other Array Drives, simple Host Drives (of the type disk etc.), and Not Direct
Access Devices (CD-ROMs, DAT streamers, MOs, etc.). If the ICP Controller has only one SCSI
channel, or if all SCSI devices are connected to one single SCSI channel, then no SCSI de-
vice can be accessed during the time of replacement. Therefore, it is evident that it is best if
the ICP Controller had as many SCSI channels as possible and that all SCSI devices were
distributed equally to the available channels in order to avoid that the Array Drive or other
SCSI devices cannot be accessed during the Hot Plug drive replacement. This non-
accessibility of the Array Drive during the replacement is communicated to the operating
system by the GDT driver program that integrated the ICP Controller into the operating sys-
tem. If the period of non-accessibility becomes too long a system error may occur. The Hot
Plug should be carried out as quick as possible.

Various manufacturers offer so-called Disk Shuttle (sometimes also called Disk Shelf) subsys-
tems. There are two categories of these subsystems: Non-Intelligent and Intelligent. Both
generally consist of the shuttle itself, a shock safe metal or plastic enclosure containing the
hard disk, a frame which is mounted in the computer case or in an external subsystem, and
a sufficient cooling system.

Especially the last component is very important. If the hard disks run too hot, it is very likely
that they will fail. In addition, their lifetime is reduced dramatically. The mounting frame
has appropriate slide rails and locks that fit with the shuttle. The shuttle can be slid into or
out of the mounting. When using any of these systems you have to make sure that the SCSI
termination (regardless of whether the drive has been terminated or not) is made in the
mounting frame. In addition, always use high quality connectors for the SCSI buses and the
power supply. It is very important that during the plug out, the SCSI bus is disconnected
first, and then the power supply. When plugging in again, the order is vice versa.

The Non-Intelligent subsystems have no communication with the ICP Controller and no in-
telligent backplane (i.e., with sensors).

If it is intended to avoid this halting and halt-lifting of the GDT SCSI channel, an Intelligent
subsystem is needed. The ICP Controllers support two different types of such subsystems:
SAF-TE and DEC™ fault bus compliant subsystems. SAF-TE stands for SCSI Accessed Fault-
Tolerant Enclosure and is soon becoming part of the SCSI specification. The DEC™ fault
bus is a special technology from Digital Equipment ™.

With these subsystems, the ICP Controller enables the performance of the so-called Auto
Hot Plug, which reduces the whole Hot Plug procedure to the simple replacement of the disk
shuttle which contains the desired hard disk. Furthermore, these subsystems have typically
several LEDs to indicate for example the disk shuttle which contains the defective hard disk.

K.3.2 Controller

This option displays details on the ICP Controller. For example, how much Cache RAM the
ICP Controller has and what the current termination setting of the various SCSI channels is.
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Press <F3> to get detailed information on the configuration of the Intelligent Fault Bus
(IFB). Changing and enabling these features requires the existence of an IFB-compatible
subsystem.

Enahled Audihle Alapw

Disabled

205
Chapter K - Diagnosis Program GDTMON



Intelligent Computer Peripherals ©®

K.3.3 Cache Settings

This submenu displays the current GDT cache settings which can be changed here. The
various settings are:

Cache ON the GDT cache is enabled, that is, all accesses to the Host
Drives pass through the GDT cache

Cache OFF the GDT cache is disabled

Delayed Write ON Write accesses are delayed, i.e., the write-back cache algorithm
is active

Delayed Write OFF All write accesses are directly transmitted to the Host Drives. If

delayed-write is off and the Cache is ON, the GDT cache works
exclusively as a read cache.

Note: Best performance is achieved with Cache ON and Delayed Write ON.

GDT Controller Monitor vi.25 [ICP - Intelligent Computen Pemt}ler\als (TH)
(C) Copyright 1994-1997 ICP voprtex Computersysteme GmbH

—Hain Menu
UIEW/Ch? Settings —| Select Controllen
Controllep
Host Drives
ysical Dpives Logical Dpives
Logical Drives Phusical Dpives
firpay Dnives Cache Statistics
Save Information Sampling Rate
U1ew/Change Settings
athe Settings
State . 0
Delayed Hpite &
{0k} {Cancel}

ampling Ratez 1.8 sec

K.3.4 Physical Drives

This option gives a list of all direct access SCSI devices connected to the ICP Controller. Be-
sides information on the GDT SCSI channel, the SCSI-ID, the name/vendor and the gross
capacity (LMB = 1024KB), it also shows which SCSI device(s) belong to a given Logical
Drive.

When you select a SCSI device in this list and then press <ENTER>, GDTMON gives you
further information on the Drive Settings of this SCSI device. These settings may be changed.

The Last Status information should always be 0x00000000. After a device failure or other
significant events, a different value may be displayed here. Chapter L.7.4 of this manual
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gives an excerpt of the SCSI specification with all relevant device Last Status information.
This information may be of assistance in further analysis of the problem.

The Grown Defects counter shows the number of media defects which have occurred since
the first time the device was operated with a ICP Controller. A specific SCSI hard disk is in a
good condition when it has 0 grown defects. When this counter increases, there is definitely
something wrong with the device.

GDT Controller Monitor vl.23 ICP - lntelllgent Computer Perlﬁherals (TH)
(C) Copyright 1994-1997 ICP uartex omputersystene GmbH

sical

EUIGES

v A LD
A ID: & SEA p :
h: BID: @ QHHNTHH P1@3% 91 Slze[HB]: 99 :
. hi B ID: 3 SEAGATE §T3216BN Size[MB]: 2868 Log. Drive 2
UIEW/Ch?. Chi C ID: 2 SEAGATE ST3216BN Size[MB]: 2068 Log. Drive 3
Controllen|Ch: € ID: 4 SEAGATE ST5216BN Size[MBI: 2868 Log. Dpive 4
Qache Set$

ogical |
firpay Drive
Save Information

U1ew/Change Settings

GDTE337RP in Local_Sys Sampling Rate= 1.8 sec

GDT Controller Monitor v1.23 ICP - lntelllgent Computer Perlﬁherals (TH)
(C) Copyright 1994-1997 ICP Uﬂrtex omputersystene GmbH
eu1ces

P A ID: @ SEAGA bR

A 1D A e

h: BID: @ QHRNTHH P1@35 91 i 99
. hi B ID: 3 SEAGATE §T3216BN Size[MB]: 2868 Log. Drive 2
Uleu/Ch?. Chi C ID: 2 SEAGATE ST5216BN Size[MB]: 2068 Log. Drive 3
Controllen|Ch: C ID: 4 SEAGATE 5T5216BN Size[MBI: 2868 Log, Dpive 4

Size[HB]:

Qache Set$

0glca

I3
fArray Drive
Save Information anpling
I 17,1 T

Drive Settings
Sunc. Transfer 20.8 MB/s
Disconnect o

51 Features

Protocol
Disk Read Cache

L)

Disk Wpite Cache )

Tagyed Queues

Last Status:  @xB0GEGOGO
Grown Defects; B
{0k} {Cancel}

GDT6337RP in Local_Sys Sampling Rate= 1.
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If you select the SEP of a SAF-TE subsystem, GDTMON displays a list of the installed and
configured slots in the subsystem

GIT Controller Monitor vi.25 ICP - Intelligent Computer PeriEher‘als (TH)
(C) Copyright 1994-1997 ICP vortex Computersysteme Gw

Ph?smal Devices -

Chi B ID: @ CONNER CFF21@5E Size[MB]: 2047 Loy, Drive 3

Chi B ID: 1 CONNER CFF21@5E GSize[MB]: 2047 Loy, Drive 3
1D; 2 og, Drive §
)

Ch: B CONNER CFP21B5E Size[MB]. 2847 L

Uiew/Chy, . :
Gon ———  SAF-TE Configupation

I(iiﬁ §lot  Installed Disk
0g iCh: B ID: @ CONNER il MEl: 204 =
frp :

: : ize
No hard disk installed in this slot
No hard disk installed in this slot
§lot not present
§lot not present
§lot not present
§lot not present

=3 O A P S D =

{ Cance] }

{ 0k }
F2: Enclosure Status

GDT6127RE in Local_bys %ampling Katez 1.0 sec

Press <F2> to get the status of the SAF-TE enclosure.

) Copyright 1994-1997 ICP voptex Computepsysteme GubH
——— SAF-TE Enclosupe $tatus
Audible Alarm Status: I

Door Lock Status: Mot available |

Powep Supply @ Status: THEBIEELET]
Fower Supply 1 §tatus: [1evcdN):
Power Supply 2 Status: (JEHELSTHEVEEUCE

Fan @ Status:
Fan 1 Status: :
Fan 2 Status: Operational
Fan 3 Status: Operational
Fan 4 Status: Operational

Enclosure Tempepature:
Tempepatupe Sensop @: M Status: |

F2: Audible Alarm on

LGDT Controllen Monitor vi.25 ICP - Intelligent Computer PeriEher‘als (TH)

. Drive 3§
i Drive 3

GDT6127RE in Loca
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K.3.5 Logical Drives

This command yields a list of the existing Logical Drives. In addition to the Logical Drive
numbers, information on the drives’ type, state, net capacity and belonging to a given Array
Drive / Host Drive is displayed. Press <F2> to obtain further information on a selected Logi-

cal Drive.

GDT Controller Monitor vi, 23 [ICP - lntelllgent Computen Pepipherals (TH)
(C) Copyright 1994-1997 ICP vortex_Computersysteme GbH
logical Drives

og. LUpive 1ze[ME]: H :
Log, Drive 3. Disk Size[MB]: 288 ﬂr'rag Dmue 3

. |log. Drive 4. Disk ok Size[MB]: 208 Arvay Drive 3
View|Log. Dpive 3. Disk: ok Size[MBl: 200 Arvay Drive 3

i Drive Information

ave lnrormation

U1ew/Change Settings

GDT6537RP in Local_Sys Sampling Rate= 1.8 sec

GDT Controller Monitor vi.25 [ICP - Intelligent Computen Pemt}ler\als (TH)
(C) Copyright 1994-1997 ICP uurt%xn omputersystene GmbH
logical Drives

g Irive 0 1zelMB i :
Log. Drive 3: Disk: ok Size[MB1: 289 nrmag Dpive 5
Log. Drive 4 Diski ok Size[MBl: 200 Array Drive 3

—Phgsical Disks————— 2080 Array Drive 3
Ch: A ID: 6 SEAGATE §T52168N Size[MB1: 2@68

Uie
Con
Cac
oc
123

Save

U1ew/Change Settings

GDT6337RP in Local_Sus Sampling Rate= 1.8 sec

Press <ENTER> to select a Logical Drive. The following options become available:
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K.3.5.1 Set Logical Drive Name

Change the name of the Logical Drive. This name was defined within GDTSETUP, either
automatically, or manually.

K.3.5.2 Hot Plug: Replace Mirror Drive

If a RAID 1 or RAID 10 Host Drive has already been set up, a defective drive can be replaced
(Hot Plug) while the system continues to be fully operational.

GIT Controller Monitor vi.25 ICP - Intelligent Computer Per'iEher'als (TH)
(C) Copyright 1994-1997 ICP uqrtixn omputersystene GmbH
Logical Dnives

H AP

09, Dri 0 B Array Drive -
Loy, Drive ok i B Arvay Dnive
. |Log. Inive iski ok Size[MBl: 200 fArray Drive
gletg Log. Drive 3i Disk: ok Size[MBl: 200 Array Drive
on
Cach

Phys |
Errag Logical Drive Settings
Save Information ampling
w Hot Pluy: Replace Mipror Dpive
Ho% llz{ug: %d n;mr‘ Bmue

I | Hot Plug: Remove Mippor Dpive
Hot Plug: Add  Pool Hot Fix Dnive
Hot Plug: Remove Pool Hot Fix Dnive
Pool Hot Fix Access
GDT6537RP in Local Sys Sampling Rate= 1

There are typically two different applications, where a Hot Plug becomes necessary.

Application 1. The RAID 1/10 Array Drive is in the fault tolerant (both drives are valid: w).
Itis likely that a drive will fail soon (for example when there is a loud operating noise). As a
preventative measure, this drive ought to be exchanged now, that is, in a moment when the
Array Drive is still in a ready state and still has redundancy.

Application 2. The Array Drive is no longer fault tolerant, because a drive of the Array Drive
has actually failed. The Array Drive is still fully operational, but it does not have redundancy
any more. If another drive should fail, too, the Array Drive's functionality is impaired.
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Example Session for Application 1

We assume that there is a RAID 1 Array Drive which is fault tolerant. Its state is w, both

Logical Drives are valid. After selecting the Array Drive, we choose the Replace Mirror Drive
option.

Log, Dpive W Mippor: ok wv  Size[MB]:  20W Arpay Deive --

U1ew/Change Settings

Log, Dpive W) Mippor: ok wy  Size[MB]! 200 Arpay Dpive --

Uiew/Chan|| Hot Plug: Replace Mippop Dpive

A list is displayed which shows the members of the RAID 1 Array Drive.
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GIT Controller Monitor vi.25 [CP - Intelligent Computer Pepipherals (TH) |
Disk Dpives
No. Position Chn, ID Status Uendor Type fAttr, SizelMB] Drive

0_PCl e/ h B i SEAGATE ST92160N RIL__2068 valid

Salect one of the disk drives for Hot Plug

Re lace Mirrop Dpive
I Hut Plug enoue ng; Dm:
Hot Plug: Add  Pool Hot Fix Drive
Hot Plug: Remove Puul Hot Fix Dpive

Pool Hot Fix hccess
GDTE537RP in Local _Sys Sampling Rate= 1.

GIT Controller Monitor vi.25 ICP - Intelligent Computer Peripherals (TH) |
Disk Drives
No. Position Chn, ID $tatus Vendor Type Attr, SizelMB] Drive

2Rl 9/9 A6 i SEAGATE ST5216I§I;I RIIJ 296? valid

Scanning $C31 channels / target [Ic ¢
Please wait ¢

..__or Dnive

H / Pl R lerur ﬁPlUE

I | fo ug enuue ippop Dpive
Hot Plug: Add  Fool Hot Fix Drive
Hot Plug: Remove Pool Hot Fix Drive

Pool Hot Fix hccess
GDTE337RP in Local _Sys Sampling Rate= 1IN

The Hot Plug function now displays a list of the positions available for the new drive. Each
position is univocally determined by its coordinates (SCSI bus, SCSI ID).Obviously, the new
drive can only be assigned to a position which is not occupied by another SCSI device yet,

exception made for the position still occupied by the drive to be exchanged.

We choose entry number 1 and press <ENTER>.
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GIT Controller Monitor vi.25 [CP - Intelligent Computer Pepipherals (TH) |
Disk Dpives
No. Position Chn, ID Status Uendor Type fAttr, SizelMB] Drive

0_PCl e/ h b i SEAGATE ST92160N RIL__2068 valid

Disk Drive Positions
No. Position Chn, ID Status Uendor Type fttr, SizelMB] Dpive

PCI 879 2 i SEAGATE STS2160N T
1 @/ B QUANTUN LG5S 916-10-94x R 99

Mo 5

FCT 879

4 A2
] A3
b R4
1 A3
B

89 B 1 : :
Select the position of the new disk dpive |

For this example, we select the first position and receive the following message:

Disk Drives

I GIT Controller Monitor vl.23 ICP - Intelligent Computer Peripherals (TH) |

No. Position Chn. ID $tatus Vendor Type Attn, SizelMB] Dnive

' lI’CI @/9 f b i SEAGATE ST5216@I;| Rl} 2@6@ valid
———| Do you really want to replace - -
No. Position Chn, 1| this dpive in the mirpor union ? SizelMB] Dnive

@ BCIB/Y C No ! 2068 @

1 lI’CI 9/9 B 1 r9?

4 PCI1 B9 A

5 PC1 B9 A

6 ECI B/9 1

T B89 A 3§

g PCIGBY B 1 |
Gh in Local_%ys Sampling Rates

The Hot Plug function now informs us that all SCSI devices on the SCSI channel to which
the drive to be exchanged is connected, have to be temporarily halted. In addition, it shows
which Host Drives are affected by this brief halt. With regard to the new drive, we are given
some important information: Required storage capacity, SCSI ID and SCSI bus termination.
The <ENTER>-key may only be pressed when the new drive is ready at hand and after hav-
ing checked its capacity, SCSI ID and SCSI termination (the latter two may have to be
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changed). In our example we presume that these preparations have been made, so we press
<ENTER> in order to halt the SCSI channel.

GIT Controller Monitor vwi.25 [ICP - Intelligent Computer Peripherals (TH) |
— Disk Drives - -
No. Position Chn. ID Status Uendor Type Atte, Size[MB] Drive

2_I(l 9/? A6 i SEAGATE STSZIGQU BE 2@6? valid

eyices connecte
haue to be stopped tenporarllg unt11 the Hot Plug is completed,
This affects Host Drive(s)
Please configure the new disk drive with SCSI ID 4.
Check if SCS1 bus terminatons have to he added or removed,

N_
N

JM| The new disk drive must have at least 280 MB capacity,
%I IPresisETIJRN to sto the §CSI channel for unplugying/pl
4

5

b

7

B

FC1 879 @
FCI 879 A
FCI 89 B

G 1n Local %ys Sampling Rates

Now we have entered the actual Hot Plug procedure. Disconnect the drive to be exchanged
by plugging it off from the SCSI cable first, and then, from the power cable. We immediately
connect the new drive to the plugs that are now free, first to the power supply and then to
the SCSI bus cable. After having reconnected the new drive properly, press <ENTER>.

Disk Drives
No. Position Chn, ID $tatus Vendor Type Attr, SizelMB] Drive

0_PCl e/ h b i SEAGATE ST92160N RIL__2068 valid

I GIT Controller Monitor v1.23 [CP - Intelligent Computer Peripherals (TM) |

Plug in the neu dlsk dPlUE at SCSI channel C, $CSI ID 4,

YOU"MUST NOT DO ANY UNPLUGGING OR PLUGGING ON OTHER SCS CHANNELS
DOING $O MIGHT CAUSE SERIQUS HARDMARE DAMAGE.

1l data on the new disk drive will he destrayed,

ffter confirming, unPIUfglng or slugglng is not allowed.

IThlS naylcause sepious handware damage,

BCT 879 A
BCT 879 A
FCl1 89 B

In Local _»ys Sampling hate=
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Disk Drives
No. Position Chn. ID $tatus Vendor Type Attr, SizelMB] Drive

0_PCl e/ h b i SEAGATE ST92160N RIL__2068 valid

I GIT Controller Monitor vi.25 [CP - Intelligent Computer Pepipherals (TH) |

e disk deive you have p uﬂge in_has alpeady heen initialized.
This disk dvive will bhe used for the Hot Pluﬂ if you confipm,
1l datalon this disk drive will be destroyed ¢
I‘ESS ) DM

FCI 879 A
FCI 879 A
FCT 879 A
BCT 879 A
FCl1 89 B

GDTMON recognizes that the new hard disk was already initialized before.
Confirmation of this message destroys all data on the selected drive.

Disk Drives
No. Position Chn. ID Status Uendor Type Attn, SizelMB] Dnive

g _Fcl 9/9 A6 i SEAGATE STSZIEIQI:I Rlli 2@6@ valid

I GIT Controller Monitor vwi.25 ICP - Intelligent Computer Peripherals (TH) |

——— | Do you really want to add this - -
No. Position Chn, ID| drive to the mirror union ? . Size[MB] Drive

pRIe ¢ 2 M : 268 0
110§ i = %

Wb

Gh in Local_Sys Sampling Rates

After this confirmation, the Hot Plug is finished successfully. It takes approximately 10 min-
utes to re-synchronize the data with this sample configuration.
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Example Session for Application 2

We assume that there is a RAID 1 Array Drive which is no longer fault tolerant. Its state is
-1/v, one drive has failed and is therefore no longer accessible on the SCSI bus.

The ICP Controller started beeping. The audible alarm can be disabled within GDTMON by
pressing <F2> as soon as the View/Change Settings menu is loaded:

GDT Controller Monitor v1.23 ICP - lntell1gent Computer PemE}ler‘als (TH)
(C) Copyright 1994-1997 ICP vortex Computersysteme GmhH

Uiew/Cha, Settings —| Select Cnntmller' |I

1eu

flange yetiings

GDT6537RP in Local Sys Sampling Rate= 1.8 sec
After selecting the Array Drive, we choose the Replace Mirror Drive option.

GDT Controller Monitor vl.23 ICP - lntelllgent Computer PemE}ler\als (TH)
(C) Copyright 1994-1997 ICP vortex Computersysteme GmbH

Logical Dpives

Fiuz ’

rray Lnﬂmal Drive Settings

Save Information ampling | Set Log, Drive Name

I 770 '
ot Plug, |

I | Hot Plug. Renoue Mirror Dpive

Hot Plug: Add  Pool Hot Fix Dnive
Hot Plug: Remove Pool Hot Fix Dnive

Pool Hot Fix Access
GDTES37RP in Local _Sys Sampling Ratez 1GNNS
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Before the new drive can be added, the missing drive has to be deleted in the RAID 1 con-
figuration.

GIT Cuntr'uller\ Moniton vl,25 ICP - lntelllgent Computen Per'iEher\als (TH)
(C) Copyright 1994-1997 ICP vortex_Computersysteme GbH

Logical I‘IUESr

View
Cont
Cach
Fhys
Errag

Save Inform

e ace Mippop Dpive
— Hut i ug: Hu'r'ur' mue
ot Plug: enuue ippop Dpive
Hot Plug: Add  Fool Hot Fix Drive
Hot Plug: Remove Pool Hot Fix Drive

Pool Hot Fix hccess
GDTE337RP in Local_Sys Sampling Rate= 1IN

GIT Controller Monito
Copyrigh

—=
I

1,23 ICP - lntelllgent Computen PemE}ler\als (TH)
994-1997 ICP vortex_Computersysteme GrbH

Logical Drives

Uiew

Cont
Cach Do_you want to pemave
the missing dpives ?

Ph
Ewagﬁ o es| [Drive Settings
Save Information

ot Flug:

I | fot Plug. Renuue Mippon Dpive
Hot Plug: Add  Pool Hot Fix Dnive
Hot Plug: Remove Pool Hot Fix Drive

Pool Hot Fix Access
GDT6337RP in Local Sys Sampling Rate= 1
After confirming here with "Yes", you can follow the next paragraph "K.3.5.3 Hot Plug: Add

Mirror Drive", to add a new mirror drive to the remaining drive out of the previously failed
RAID 1 Array Drive.
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K.3.5.3 Hot Plug: Add Mirror Drive

This option allows you to add another Logical Drive as a mirroring drive to another Logical
Drive. The new hard disk (configured with a free SCSI-ID and a correct SCSI termination) can
be plugged onto the SCSI cable while the system continues to be fully operational. If a
spare and suitable hard disk is already connected and not yet assigned to a Logical Drive or
Host Drive, it will be displayed in the list of Disk Drive Positions.

There are two cases which make this function very interesting:

1. An existing hard disk should be given 100% redundancy, but there is no time to shut
down the system and interrupt the normal operation

2. An existing hard disk has a high probability of failure, because it makes, for example, a
strange noise or generates a lot of grown defects, but there is no time to shut down the sys-
tem and interrupt the normal operation.

Once the new hard disk is added, the data synchronization (mirroring update) is automati-
cally carried out in the background simultaneously with the normal operation.

GIT Controller Monitor vi.25 ICP - Intelligent Computer Per'ither\als (TH)
(C) Copyright 1994-1997 ICP uqrt%xn omputersysteme GmbH
ical Drives

Log

Scanning $C81 _channels / target I's ¢
lease wait ¢

Mirrop Dpive
ot Flugi Remove Mipror Deive
Hot Plug: Add  Pool Hot Fix Dnive
Hot Plug: Remove Pool Hot Fix Drive

Pool Hot Fix fccess
GDT6I3TRE in Local Sys Sampling Ratez | I

In this example, there was already a spare hard disk available (on Channel B, SCSI ID 3).
This drive must not be a Logical Drive. Otherwise it will not be available for this function.
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GDT Controller Monitor vi, 23 [ICP - lntelllgent Computen PemE}ler\als (TH)
(C) Copyright 1994-1997 ICP vortex Computersysteme GmbH

Logical Drives-

Disk Drive Positions

No. Position Chn, ID Status Uendor Type fttr, SizelMB] Dpive
PCl 9/9 B0 i QUANTUM PL@5S ?;B-IB-Mx Rlli PS?

i
FC1 8/9 i SEAGATE $T32168N M 2068

FCT 879

4
)
1
2
3

B9 & 4 : :
Select the position of the new disk dpive |

After selecting the new hard disk, the following message appears:

3
4
]
b
1
B

(C) Copyright 1994-1997 ICP vortex_Computersysteme GbH
logical mues” :

GDT Controller Monitor v1.25 ICP - lntelllgent Computer Pemtherals (TH) ‘

T3
— haue to be stopped tenporamlg unt11 the Hut Plug is completed,
N This affects Host Drive(s) -
| Plazce configure the new disk drive with SCSI ID 3.
'M| Check if $CSI bus terminators have to be added op pemoved,
'2. The new disk drive must have at least 280 MB capacity,
: Press RETIJRN to sto the §CSI channel for unplugying/pl
4
5
b
7
B

FC1 879 @
FCI 879 A
FCI 879 A

G 1n Local %ys Sampling Rates

The following message indicates that channel B was stopped for the time of the actual Hot
Plug
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GDT Controller Monitor vi, 23 [ICP - lntelllgent Computen Perlﬁherals (TH)
(C) Copyright 1994-1997 ICP uurt%xD omputenrsystens GmbH
logical Drives

chann B sto

Plug in the new dlsk dPlUE at SCSI channel B, SCSI

Yol HHST NOT D0 ANY UNPLUGGING OR PLUGGING OR OTHER SCSI CHANNELS
O MIGHT CAUSE SERIQUS HARDWARE DAMA

all data un the new disk drive will he destruyed
ffter confirming, unPIUfglng or slugglng is not allowed.
IThlS naylcause sepious hardware damage

FCT 879 A
BCT 879 A
FC1 879 A |

Now, the new hard disk is added as a mirror to the selected Logical Drive. The updated list
of available Logical Drives shows the change. The Logical Drive changed its type to Mirror
and the data on the new hard disk are currently synchronized, indicated through the "*" be-
hind the "v".

(C) Copyright 1994-1997 ICP vortex Computersysteme GmbH
Drives—

GDT Controller Monitor vi.23 [ICP - Intelligent Computen Perltherals (TH) ‘

Logical

Drive - |

Uiew
Cont
Cach

Phys
Hrrag
Save I[nformation ampling Rate

U1ew/Change Settings

F2: Dnive Information

GDT6I37RP in Local Sys Sampling Ratez 1.8 sec

After pressing <F2>, the new structure is displayed.
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GDT Controller Monitor vi, 23 [ICP - lntelllgent Computen PemE}ler\als (TH)
(C) Copyright 1994-1997 ICP vortex_Cowputersysteme GbH
logical Drives

Fhys
IEﬁ] H
rray

Save Info

F2: Dpive Information

GDT6S37RP in Local_Sys Sampling Rate= 1.8 sec

The entry "invalid" for the second drive means that the data have not yet been (completely)
copied from the first drive. After the completion of the synchronization process, this entry
changes into "valid".

K.3.5.4 Hot Plug: Remove Mirror Drive

This option allows the removal of a Mirror Drive from a RAID 1 or RAID 10 Array Drive. Once
the drive has been removed, the data on the other drive are no longer redundant.

GIT Controller Monitor vi.25 ICP - Intelligent Computer Pepipherals (TH) |
Disk_Drives

No. Position Chn, ID $tatus Vendor Type Attn, SizelMB] Dnive
@ PCIB/9 A 6 i SEAGATE STS2160NM RIIJ 2868 valid

Salect one of the disk drives for Hot Plu

eplace Mippop Dejve
Nirron Dmue

ot Plug: Add Ho Dpive
Hot Plug: Remove Puul Hut Fix ])riue

Pool Hot Fix Access
GDT6337RP in Local Sys Sampling Rate= 1.
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K.3.5.5 Hot Plug: Add Pool Hot Fix Drive

A Pool Hot Fix Drive is a spare drive within the so-called Hot Fix Pool. A drive in a Hot Fix
Pool is available for several RAID 1 and RAID 10 Array Drives as a Hot Fix drive. Thus, sev-
eral Array Drives can share one Hot Fix drive. Of course, once this drive has been used by
one of the Array Drives, it is no longer available for the others.

GDT Controller Monitor vi, 23 [ICP - lntelllgent Computen Pepipherals (TH)
(C) Copyright 1994-1997 ICP vortex_Computersysteme GbH

Logical I‘l'.'ESr

View
Cont
Cach

Phas :

pray Lnglcal Drive Settings

Save Information ampling | Set Loy, Drive Name

w Hot Plug: Replace Mirror Dpive
Hot Plug: Ad Hi D

ug: ippop Dpive
I lll { Plug Renuue Hu'r'ur' Dpive

Pool Hot Fix hccess
GDTE337RP in Local _Sys Sampling Rate= 1IN

After selecting this option, GDTMON scans the ICP Controller for drives which are suitable

GDT Controller Monitor vi.23 [CP - Intelligent Computenr Pemrher\als (TH)
(C) Copyright 1994-1997 ICP vontex Computepsysteme GmbH

Logical Drjves-

Uiew
[Cunt : . |
— Disk Drive Pozitions - -
No. Position Chn, ID $tatus Vendor Type Attr, SizelMB] Drive

RCI 0/9 B i QUANTUN ELESS 916-16-4x B
1 @/ 2 i SEACATE STSafgaN R

%
2068
4 Kl 8 1
5 2
b 3
7

B

A
]
Salect the position of the new disk drive |
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for becoming a Pool Hot Fix drive (i.e. they belong to no Logical Drive), and for free coordi-
nates (SCSI Channel / SCSI ID). We choose Channel C and SCSI ID 4 for the new Hot Fix
Drive.

GDT Controller Monitor vi.23 [ICP - Intelligent Computen Pemt}ler\als (TH)
(C) Copyright 1994-1997 ICP uurt%xD omputersystene GmbH
logical Drives

T3
— haue to be stopped tenpot-amlg untll the Hot Plug is completed,
N This affects Host Drive(s) -
S| Plazce configure the new disk drive with SCSI ID 4,
"M Check if SCSI bus terminators have to be added op pemoved,
IM| The new disk drive must have at least 288 MB capacity.
%I IPr-esisETI]RN to stop the $CSI channel for unplugying/pl
4
3
b
7
B

FC1 879 @
FCI 879 A
FCI 879 A

G 1n Local %ys Sampling Rates

GDT Controller Monitor vi.23 [ICP - Intelligent Computenr Perltherals (TH)
(C) Copyright 1994-1997 ICP uurtexD onputersystene GmbH
rives

logical

chann sto

— Plug in the new dlsk drive at SCSI channel C, SCSI ID 4,

™| YO MUST NOT DO ANY UNPLUGGING OR PLUGGING ON OTHER SCS CHANNELS
— DOING SO MIGHT CAUSE SERIOUS HARDMARE DAMAGE.

') 41l data on the new disk drive will he destroyed.

I8 #fter confipming, unplufglng op slugglng is not allowed,

I§ IT}us naglcause sepious hardware damage,

4
5
b
7
B

FC1 879 @
FCI 879 A
FCI 879 A

G 1n Local %ys Sampling Rates

After the completion of this function, the Pool of Hot Fix drives contains a new drive (in our
example here, it is the only drive.

To allow a RAID 1 or RAID 10 Array Drive access to the Hot Fix Pool, use the Pool Hot Fix
Access menu (K.3.5.7).
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K.3.5.6 Hot Plug: Remove Pool Hot Fix Drive

It may become necessary to remove a certain drive from the Hot Fix Pool.

GIT Controller Monitor v1.23 ICP = ﬁntelligent Computer Pevipherals (TH) |
rives

No. Position Chn. 1D $tatus Uendur Type Attn, SizelMB] Dnive

Salect one of the disk drives for Hot Plu

ug: 5 ace Miprop Dplve
g Ad lerur Drive
g Remove Mippop Dpive
Puul Hut Fix Dpive

Pool Hot Fix Access

GDT6S37RP in Local Sys Sampling Rate= 1
K.3.5.7 Pool Hot Fix Access

This function enables or disables the access of a certain RAID 1 or RAID 10 Array Drive to

the Hot Fix Pool.

(C) Copyright 1994-1997 ICP uortex gunputersgstene GmhH
Logical r1uesrl .

GDT Controller Monitor vi.23 [CP - Intelligent Computen Perlﬁherals (TH) ‘

View
Cont
Cach
Phys
Errag

Save In

The access to the Hot Fix Pool is enabled !
Do you want to disable it ?

Ho

ot Flug: ce

Hu% g}ug: ; Hirrur griue
I | fiot Plug: Remove Mippor Dpive
Hot Plug: Add  Pool Hot Fix Drive
Hot Plug: Remove Pool Hot Fix Dnive

Fool Hot Fix Access
GDTEI37RP in Local _Sys Sampling Ratez 1NEEEGEGEGGGEEEEEE
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If the access had been enabled before, you could disable it now.

K.3.6 Array Drives

This command yields a list of the existing RAID 4 and RAID 5 Array Drives. In addition to the
Array Drive number, information on the RAID level of the Array Drive: 4 or 5), the state (er-
ror, idle, build, ready, fail, expand, rebuild) and the net capacity are displayed. Press <F2>

to obtain further information on a selected Array Drive.

GIT Controller Monitor v1.25 [CP - Intelligent Computer Peni
(C) Copyright 1994-1997 ICP uoxtex omputersystene Gw

Eﬂer\als (TH)

firpay Dplves

View/Chg,
Contml?er‘
Cache Sett

bpive 1.
Dpive 2.

a9,
Log,

F2: Deive Information

Chapter K - Diagnosis Program GDTMON
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If you press once more <F2>, you get detailed information on the physical hard disk.

GDT Controller Monitor vi.23 [ICP - Intelligent Computen PemE}ler‘als (TH)
(C) Copyright 1994-1997 ICP uortex Bnputersgstene GrbH
i p1Yes

Slze[MB]
Slze[MB]

200 Masten
115k, 0 il
Disk: ok 260

Lug Drive 2!

F2: Deive Information

GDT
K.3.6.1 Parity Verify

This option verifies online the parity information of the selected RAID 4 or RAID 5 Array
Drive. Pressing <ESC> terminates this process. If this option is selected for several Array
Drives, the processes are put into a queue and performed one after the other.

GIT Cuntr'uller\ Moniton vl,25 ICP - lntelllgent Computen Pepipherals (TH)
(C) Copyright 1994-1997 ICP vortex unputersgstene GhbH
f Drives

Uieu/Ch?.
Contro]ler
Cache Sett .
Physical I rray Settings

Lu lcal [p Wlﬂ
aplty Recalculate
ave n ormation anp 1ng Expan firpay Drive

Pool Hot Fix fccess

Hut Plug: Replace Drive
* Hot Plug: Add priv.,  Hot Fix Dpive
rogress Information———————ix Drive
i Y |ix Drive

ix Dpive

GDT6S37RP in Local_Sys Sampling Rate= 1.! SEC
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K.3.6.2 Parity Recalculate

If the parity verify option reports a parity problem, it is advisable to recalculate the parity of
the selected Array Drive anew.

GDT Controller Monitor vi.23 [ICP - Intelligent Computen Perltherals (TH)
(C) Copyright 1994-1997 ICP uurtex Bnputersgstene nhH
plyes

Cache Sett Do you really want to recalculate
Physical D the parity of the arpay union ?

Logical Dp
II&%&E‘I%EEEI! Na ies|
ave Informa

Hu% g{ug: Ea lace DriueH i Fix D

I | Hot Plug: iy, ot Fix Drive
Hot Plug: Add Fuul ~ Hot Fix Drive
Hot Pluy: Remove qu Hot Fix Dpive
Hot Plug: Remove Pool Hot Fix Drive

GDTE337RP in Local Sus Sampling Rates 1.! 580

The state of the Array Drive changes into "build/patch”, and the build process is started im-
mediately. The word "patch" indicates that the parity of this Array Drive was calculated
anew. After this procedure the Array Drive assumes the ready/patch sate.

GDT Controller Monitor v1.23 ICP - lntelllgent Computer Pepipherals (TH)
(C) Copyright 1994-1997 ICP vortex unputersgstene GhbH
Drives

Uieu/Ch?.
Contro]len
Cache Sett
Ph951cal )]
Lo lcal Dy

Uiew/Change Settings

GDT6S37RP in Local_Sys Sampling Rate= 1.8 sec

227
Chapter K - Diagnosis Program GDTMON



Intelligent Computer Peripherals ©®

K.3.6.3 Expand Array Drive

There are two fundamental functions which are available within this option:

= Migrate the RAID level of the selected RAID Array Drive
(RAID 0-> RAID 4 and vice versa, RAID 0 -> RAID 5 and vice versa)

= Expand the capacity of the selected Array Drive by adding one or several new hard disks

Both functions can be selected at the same time. E.g., migrate from RAID 0 to RAID 5 and
add a new drive.

To initiate a migration or expansion with a RAID 4/5 Array Drive, the state must be ready.
The data on the Array Drive remain intact and are not affected by the expansion.

The additional capacity is introduced as new Host Drive.

If a Logical Drive fails during the expansion, the expansion process continues until the ex-
pansion is finished. The Array Drive changes into the fail state.

The new capacity is available as a new Host Drive. Windows NT (Tool: Disk Administrator)
and Novell NetWare (Scan for new Devices and then Tool: Install) allow the online integration
of new disk capacity.

Depending on the RAID level the current Array Drive has, selecting a different one here, will
cause the Migration of the RAID level of the Array Drive. If you select the same RAID level,
the following procedure will expand the capacity of the Array Drive, only.

GDT Controller Monitor vl.25 ICP - Intelllgent Computep PemEher‘als (TH)
(C) Copyright 1994-1997 ICP voptex anputer'sgstene GmbH
plyes

Uieu/Ch?.
Controllep

pray Settings

e_
Cache Sett Rﬁ a'
Phg51cal b RAL -4 -
u 1cal Jpl——— [0 EHE|§ty Uerify
ty Recalculate
ave n ormation anpl A )

Hn ll;%ug: ]nlislacg Dr\iueH b Fix

I | Hot Plug: riv, ot Fix Dpive
Hot Plug: Add Buul _ Hot Fix Dnive
Hot Plug: Remove priv. Hot Fix Drive
Hot Plug: Remove Pool Hot Fix Drive

0T F1X ACCEss

GDT6337RP in Local Sys Sampling Rate= 1,
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GIT Controller Monitoe vl 25  ICP - Intelligent Computep PeriEhePals (TH)
(C) Copyright 1994-1997 ICP uugtex Bnputevsgstene GrbH
firray Drives

Uieu/Chf.
Gontrol lep -
Cache Sett Do you want to add a new drive
Physical D to the areay ?

Logical Dp
; D No tes|
ave Informatio

— Hn% g{ug: Eﬁslacg Dr\iueH —_—

ot Plug; iy, ot Fix Drive
Hot Plug: édd Buul .~ Hot Fix Drive
Hot Plug: Rewove priv, Hot Fix Dnive
Hot Plug: Remove Pool Hot Fix Drive

GDT6337RE in Local_Sys Sampling Rate:z l.! s8¢

After confirming this request, the SCSI channels are scanned for free positions and already
existing available (i.e., not yet assigned to a Logical Drive) hard disks.

ttings

GIT Controller Monitor vi.25 ICP - Intelligent Computer Peritherals (TH)
(C) Copyright 1994-1997 ICP uoRtex Bnputersystene G
firray Drives

Uiew/Ch

Contro]

Cache §

Physica .

Log Scanniny $CSI _channels / taprget ID's ¢
lease wait ¢

I Dt lug: 55 o mueH t Fix Dni

of Plug: riy, of Fix Drive
Hot Plug: édd Buol . Hot Fix Drive
Hot Plug: Remove priv. Hot Fix Drive
Hot Plug: Rewove Pool Hot Fix Drive

GDT6537RP in Local_Sys Sampling Rate:z 1.! 5ot

For this demo, we select the hard disk on channel A and ID 0.
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GDT Contvollep Monitor vi,25 ICP - Intelllgent Computep Perltherals (TH)
(C) Copyright 1994-1997 ICP voptex Bnputevsgstene GrhH
f p1Yes

View/Ch
[ Cuntrul?er
Disk Drive Positions

Mo, Position Chn. [D Status Uendon Type Attr, SizelMB] Dpive

1 X
i SEAGATE STS2168M R 2068  Fragment

2 PCI B/9
3 ICI B/9
4 PCI 679
3 BCI 879
b
7
8

L Select the position of the new disk drive I
GDl!!!“! 1n !ucal_!gs !anpllng la!e: !! s8¢
GDT Contvoller Monitor vl,25 ICP - Intelllgent Computep Perltherals (TH)

(C) Copyright 1994-1997 ICP vortex Computersysteme GbH
- i [rives

4
1
2
3
4

o0 o o T S S

—cn

Uiew/Chy,
[ Csﬁgrulfer

— Do you reallﬂ want to add this - -

No. Position Chn. ID drive to the arpay union ? , Size[MB] Dpive
iy 7 I 5

2 Kley ¢ 4 2068  Fragment
3 KCIBY a |

4 KCIBY9 b 2

3 KIB9 a3

6 BCIBY9 n 4

TKIBY a3

8 KCIBY B | |

)] in Local_dys Sampling Rate= 1.U sec

The new drive is built into the Array Drive. According to the Expansion Progress Information
this takes approximately 18 minutes. During the expansion the Array Drive's state is
ready/expand.
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Hrray Deive ¥ RAID-00 peady SizelMB])  4bB

hrray Drive
Expand Array Drive

U1ew/Chan

D
09 8d: 54 d: 17:

As expected the Array Drive's capacity is now 600MB.

Hrpay Dpive B RAID-3)  peady s1zelME]}  oWd

Hrpay Drive

View/Change Settings

K.3.6.4 Pool Hoft Fix Access

This function enables or disables the access of a certain RAID 4 or RAID 5 Array Drive to the
Hot Fix Pool.
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GIT Cuntr?ller

€) Copyright 1994-1997 ICE vontex

Moniton v1.25 ICP - lntelllgent Computen Pepi

Eherals (TH)
unputersgstene HhH

Uiew/Chg,
Contro]

Drives

Cache Se
Physical

The access to the Hot Fix Pool is enabled ¢
Do you want to disable it ?

Lo lca%
Eaue lnF

Ho WH

Replace Dnive
Ad FPIU.

fdd Poo
Remove
Remove

Hot Plug:
I | Hot Plug:
Hot Plug:
Hot Plug:
Hot Plug:

Hot Fix Dpive
~ Hot Fix Drive
Brlu Hot Fix Dpive
ool Hot Fix Dpive

GDT6S37RP in Local_Sys Sampling Rate= 1.! B¢

If the access had been enabled before, you would be able to disable it now.

K.3.6.5 Hot Plug: Replace Drive

In a similar way as was described a few pages before with the RAID 1 Array Drives, this func-
tion is designed to replace a defective drive of a RAID 4 or RAID 5 Array Drive, while the sys-

tem continues to be fully operational.

GDT Controller

Monitor v1.25 ICP - lntelllgent Computer Peri

Eherals (TH)
unputersgstene HhH

(C) Copyright 1994-1997 ICP vortex

Drives

Uieu/Ch?.

Contpo] len

Cache Sett

Physical D —frray Settings
Logical Dp Parity Verify

! ) Parltﬂ Recalculate
ave Information ampling | Expand Arpay Drive

Pool Hot Fix hccess

I 771 T

Hot Plug: Add priv,

Hot Plug: Add Buul ~ Hot Fix Drive
Hot Plug: Remove BPIU. Hot Fix Drive
Hot Pluy: Remove Pool Hot Fix Dpive

GDT6S37RP in Local_Sys Sampling Ratez 1.! Sec
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There are typically two different applications where a Hot Plug is necessary.

Application 1. The RAID 4/5 Array Drive is in the ready state.
Itis likely that a drive will soon fail (for example when there is a loud operating noise). As a
preventative measure, this drive ought to be exchanged now, that is, in a moment when the
Array Drive is still in a ready state and still has redundancy.

Application 2. The RAID 4/5 Array Drive is no longer fault tolerant (fail state), because a
drive of the Array Drive has actually failed. The Array Drive is still fully operational, but it
does not have redundancy any more. If another drive should also fail, the Array Drive's func-
tionality is impaired.

Example Session for Application 1

We assume that there is a RAID 5 Array Drive which is fault tolerant. Its state is ready, all
drives are valid. After selecting the Array Drive, we choose the Replace Drive option.

GIT Controller Monitor vwi.25 ICP - Intelligent Computer Peripherals (TH) |
Disk _Drives
No. Position Chn, 1D Status Uendor Type fAttr, SizelMB] Dpive

B_PCL8/9 A6 i _SEACATE ST52160 R__2068 @

Salect one of the disk drives for Hot Plu

Hot Plug: Add priy,
Hot Plug: Add Buul
Hot Plug: Remove B
Hot Plug: Remove

Hot Fix Dpive
piy. Hot Fix Dpive
ool Hot Fix Drive

GDTE337RP in Local_Sys Sampling Rate= 1.! cec

A list of the Array Drive's components is displayed. For our example we choose No.1 for the
Hot Plug.

GDTMON scans the ICP Controller's SCSI Channels for drives which are still free (not yet
assigned to Logical Drives) and free (i.e., not occupied) SCSI Channels and SCSI IDs.
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GIT Controller Monitor vi.25 [CP - Intelligent Computer Pepipherals (TH) |
Disk Dpives
No. Position Chn, ID Status Uendor Type fAttr, SizelMB] Drive

B_PCL8/9 A __§ i SEACATE ST52160 R__2068 0

Scanning SC3I_channels / target ID's !
Please wait !

i Replace Driye
A Hot Fix Dpive

ot Flug: Add qu. i

Hot Plug: Add Pool  Hot Fix Drive

Hot Plug: Remove qu. Hot Fix Dpive
ool Hot Fix Dpive

Hot Plug: Remove

GDT6S37RP in Local_Sys Sampling Rate= 1.! B¢

GIT Controller Monitor vwi.25 [ICP - Intelligent Computer Peripherals (TH) |
— Disk Drives - -
No. Fosition Chn, ID $tatus Vendor Type Atte, Size[MB] Drive

BPCL8/9 6 i SEAGATE STo160N R 26680

Disk Drive Positions
No. Position Chn. ID $tatus Vendor Type Attr, SizelMB] Drive

1
i QUANTUM P1855 916-18-94x RW 99
i SERGATE STu2168N RW 20868

d BCl@y B @
3 Bley ¢ 4
4 ples f |
3 PCl @A A 2
b PFCl @9 A 3
1 BCl @9 4
B BCl B9 &

5

Select the position of the new disk drive |
4] !!!m in Eocal_!ys !anpllng la!e: ” 5BC
The list of Disk Drive Positions shows us the following:

No.0 This is the position of the drive which should be replaced. Since it is still there,
the hard disk's state, vendor, type, attributes, size and Logical Drive number
are displayed.

No.1, 2,3 Free available (i.e., not yet assigned to a Logical Drive) drives. 1 and 3 could
also be used for the replacement.

No.4to  These are free (i.e., not occupied) plugging positions for the new hard disk (On

No.17 the above screen you can't see positions No.9 to No.17, but you can scroll the
list with the Page-Down/Up keys).

(X NN
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GIT Controller Monitor vi.25 [CP - Intelligent Computer Pepipherals (TH) |
Disk Dpives
No. Position Chn, ID Status Uendor Type fAttr, SizelMB] Drive

B_PCL8/9 A __§ i SEACATE ST52160 R__2068 0

evices connecte
— haue to be stopped temmr'amly untll the Hut Flug is completed,
N This affects Host Dpive(s) -
S| Please configure the new disk dvive with SCSI ID 3.

Iil Check if SC81 hus terminators have to be added op removed,

The new disk drive must have at least 200 MB capacity.

g Press RETIJRN to stop the SCSI channel for unplugying/

4

3

b

1

B

FCT 879 A
BCT 879 A
FC1 879 A

Gh in Local_%ys Sampling Kate= 1.W sec

For our example we now take the new hard disk (which must have a capacity equal or larger
than 200MB) set it to SCSI ID 3 and observe the SCSI termination.

— Disk Drives
No. Position Chn, ID Status Uendor Type fttr, SizelMB] Dpive

B_PCL8/9 A6 i SEAGATE ST52160 R__2066 80

I GDT Controller Monitor vi.23 [CP - Intelligent Computer Peripherals (TH) |

3k chann B sto
Plug in _the new dlsk drlu at SCSI channel B, SCSI ID 3,
YOU MUST NOT DO ANY LINPLUGGING OR PLUGGING O OTHER SCET CHANNELS
DOING SO MIGHT CAUSE SERIOUS HARDMARE DAMAGE.
1l data on the new disk drive will he destroyed,
fAfter confirming, unplu?glng op slugglng is not allowed.
ardware damage,

This naglcause sepipus

FCI 879 A
FCI 879 A
FCI 879 A

G In Local_dys Sampling Rate= 1.W sec

After this message we can unplug the old drive and plug in the new one again and confirm
this procedure.
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GIT Controller Monitor vi.25 [CP - Intelligent Computer Pepipherals (TH) |
Disk Dpives
No. Position Chn, ID Status Uendor Type fAttr, SizelMB] Drive

B_PCL8/9 A __§ i SEACATE ST52160 R__2068 0

The new disk drive is bhuilt inte the disk arpray !
Please wait !

FCT 879

Gh in Local_%ys Sampling Kate= 1.W sec

If everything was OK, GDTMON displays the following message:

GIT Controller Monitor vl.23 ICP - Intelligent Computer Peripherals (TH) |
Disk Drives
No. Position Chn, ID Status Uendor Type fAttr, SizelMB] Dpive

B_PCI8/9 A6 i SEACATE ST52160 R__2068 @

e Hot Plug was finished successfully ¢
The disk arraﬂfs status has changed to REBUILD,
The time the disk array needs fto assume the READY status depends on the

controller’' s utilization and the disk array's capacity,
Frags KETIRN

M sec

If the new drive, which we have plugged in just before, had contained data from a previous
operation with a ICP Controller, GDTMON would have reported this.
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GDT Controller Monitor vi, 23 [ICP - lntelllgent Computen PemE}ler\als (TH)
(C) Copyright 1994-1997 ICP vortex unputersgstene HhH
f Drives

Uieu/Ch?.
Contro]ler
Cache Sett
Ph951cal )]

1 Dp

Uiew/Change Settings

GDT6S37RP in Local_Sys Sampling Rate= 1.8 sec

Example Session for Application 2

We assume that there is a RAID 5 Array Drive where one drive has failed. Its state is fail.
After selecting the Array Drive, we choose the Replace Drive option.

GDT Controller Monitor vi, 23 [ICP - lntelllgent Computen PemE}ler\als (TH)
(C) Copyright 1994-1997 ICP vortex unputersgstene HhH

firray Drives

Uieu/Ch?.
Contro]ler
Cache Sett
Physical I ——firpay Settings

Lu lcal Dy Parity Vepify
Pamtﬂ Recalculate
ave n ormation ampling | Expand Areray Drive
! | Pool Hot Fix fccess

0 ug:qu. ix Dei
Hot Plug: Add Pool  Hot Fix Drive
Hot Plug: Remove BPIU. Hot Fix Drive
Hot Plug: Remove Pool Hot Fix Dpive

GDT6S37RP in Local_Sys Sampling Rate= 1.! SEC

GDTMON shows the failed drive (No.1),
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GIT Controller Monitor vi.25 [CP - Intelligent Computer Pepipherals (TH) |
Disk_Drives

No. Position Chn. ID $tatus Vendor Type Attr, SizelMB] Drive
B FClB/9 A & 1 SEAGATE ST9216@NM R 2668 @
1 BC18/9 B 3 1 SEAGATE ST92166N fail 2868 3
2 P18/ C 2 1 SEAGATE STS2166N RH 2068 2

The failed/missing drive(s) will he used for Hot Plu

ot Plug: Add priv.

Hot Plug: Add Fuul ~ Hot Fix Drive
Hot Plug: Remove BPIU. Hot Fix Dpive
Hot Plug: Remove Pool Hot Fix Dpive

GDT6337RP in Local_Sys Sampling Rate= 1,

After pressing the <ENTER>-key, GDTMON scans the ICP Controller for free plugging posi-
tions:

GIT Controller Monitor vwi.25 ICP - Intelligent Computer Peripherals (TH) |
Disk _Drives
No. Position Chn, 1D Status Uendor Type fAttr, SizelMB] Dpive

g _Fcl 9/? A6 i SERGATE STSZIEQU RH 2@6@ '

Scanning $C31 _channels / target ID's ¢
lease wait ¢

i Replace Dnive L
ot Plugi Add FPIU. Hot Fix Drive
Hot Plug: Add Pool  Hot Fix Drive
Hot Plug: Remove BPIU. Hot Fix Drive
Hot Pluy: Remove Pool Hot Fix Dpive

GDT6S37RP in Local_Sys Sampling Ratez 1.! Sec
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GIT Controller Monitor vi.25 [CP - Intelligent Computer Pepipherals (TH) |
Disk Dpives
No. Position Chn, ID Status Uendor Type fAttr, SizelMB] Drive

0_PCl g/ h b i SEAGATE ST92160N R 2066 @

Disk Drive Positions
No. Position Chn, ID Status Uendor Type fttr, SizelMB] Dpive

1
i OQUANTUM P1855 91@8-18-94x RU 99
i SEAGATE $T32168N M 2068

FCT 879
FC1 8/9
FCT 879

2 ]
3 4
4 1
3 Bl 879 2
b 3
1

B

e o o o o 2

[T WY

9
Select the position of the new disk dpive |
Gh !!!“! 1n !ucal_!gs !anpllng la!e: !! B¢

The list of Disk Drive Positions shows us the following:

No.0

No.1, 2,
3

No.4 to
No.17

This is the position of the drive which should be replaced. Since it is still there,

but defective, the hard disk's state, vendor, type, attributes, size and Logical

Drive number are displayed.

Free available (i.e., not yet assigned to a Logical Drive) drives. 1 and 3 could

also be used for the replacement.

These are free (i.e., not occupied) plugging positions for the new hard disk (On
the above screen you can't see positions No.9 to No.17, but you can scroll the

list with the Page-Down/Up keys).
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GIT Controller Monitor vi.25 [CP - Intelligent Computer Pepipherals (TH) |
Disk Dpives
No. Position Chn, ID Status Uendor Type fAttr, SizelMB] Drive

0_PCl g/ h b i SEAGATE ST92160N R 2066 @

evices connecte
— haue to be stopped tenpuparlly untll the Hut Flug is completed,
N This affects Host Dpive(s) -
S| Please configure the new disk dvive with SCSI ID 3.
Iil Check if SC81 hus terminators have to be added op removed,
The new disk drive must have at least 200 MB capacity.

g Press RETHRN to stop the SCSI channel for unplugying/

4

3

b

1

B

FCT 879 A
BCT 879 A
FC1 879 A

Gh in Local_%ys Sampling Kate= 1.W sec

For our example we now take the new hard disk (which must have a capacity equal to or
larger than 200MB) set it to SCSI ID 3 and observe the SCSI termination.

Disk Drives
No. Position Chn. ID Status Uendor Type Attn, SizelMB] Dnive

g _Fcl 9/? A6 i SERGATE STSZIEQU RH 2@6@ '

I GIT Controller Monitor vwi.25 ICP - Intelligent Computer Peripherals (TH) |

chann B sto
Plug in the new dlsk dPlUE at SCSI channel B, $CSI ID 3,
YOU"MUST NOT DO ANY UNPLUGGING OR PLUGGING ON OTHER SCSI CHANNELS
DOING SO MIGHT CAUSE SERIQUS HARDMARE DAMAGE.
A1l data on the new disk drive will he destroyed,

fifter confimming, unplufylng or sluyging is not allowed,

ardware damage,

This naglcause Sepious

FCT 879 A
FC1 879 @
FCI 879 A

Gh in Local_Sys Sampling Katez 1.W sec

After this message we can unplug the old drive and plug the new one in again and confirm
this procedure.
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GIT Controller Monitor vi.25 [CP - Intelligent Computer Pepipherals (TH) |
Disk Dpives
No. Position Chn, ID Status Uendor Type fAttr, SizelMB] Drive

0_PCl g/ h b i SEAGATE ST92160N R 2066 @

gical dpive with numben 3,
ThlS dlsk dmue belunged tu the dlsk array with numher @,
The disk dpive you have pluﬂged in has alpeady heen initialized,
This disk drive will he use

for the Hot Pluﬂ if you confipm.
Iﬂll clatalun this disk drive will he destroyed ¢

FCT 879
FCT 879
FCT 879
FCT 879

Gh in Local_%ys Sampling Kate= 1.W sec

GDTMON has detected data on the new drive (i.e., it was already used as a Logical Drive
with a ICP Controller).

GIT Controller Monitor vwi.25 ICP - Intelligent Computer Peripherals (TH) |
Disk _Drives
No. Position Chn, 1D Status Uendor Type fAttr, SizelMB] Dpive

g _Fcl 9/9 A6 i SERGATE STSZIEIQI:I RH 2@6@ '

—_—

—————| Doy reallﬂ want to add this - -
No. Position Chn. 1D dpive to the arpay union ? SizelMB] Dnive

FC B/9
FCT 879
FCT 879
FCT 879
FCT 879
FC1 8/9
FCT 879

99
1 2868

00 = O ] o a3 D
E-E O S T
T P a1 D e P )

Gh in Local_Sys Sampling Katez 1.W sec

This confirmation deletes all data on the new drive and prepares it for the Array Drive.
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GIT Controller Monitor vi.25 [CP - Intelligent Computer Pepipherals (TH) |
Disk Dpives
No. Position Chn, ID Status Uendor Type fAttr, SizelMB] Drive

0_PCl g/ h b i SEAGATE ST92160N R 2066 @

The new disk drive is bhuilt inte the disk arpray !
Please wait !

FCT 879

Gh in Local_%ys Sampling Kate= 1.W sec

I GIT Controller Monitor vi.25 ICP - Intelligent Computer Peripherals (TH) |
Disk Drives
No. Position Chn, ID $tatus Vendor Type Attr, SizelMB] Drive

2Rl 9/? A6 i SERGATE ST52169U RU 296? ']

he Hot Plug was finished successfully !

The disk arraa{s status has changed to REBUILD,

The time the disk array needs fo assume the READY status depends on the
cuntrnll?r’s utilization and the disk array’'s capacity,

Press RETIRH

B¢ 379

FCT 879
FCT 879
FCT 879
FCT 879

The Array Drive changes its state to rebuild. This means that the ICP Controller rebuilds the
original data on the new drive.
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GDT Controller Monitor vi, 23 [ICP - lntelllgent Computen PemE}ler\als (TH)
(C) Copyright 1994-1997 ICP vortex unputersgstene HhH
Drives

Uieu/Ch?.
Contro]ler
Cache Sett
Ph951cal )]
Dy

Uiew/Change Settings

GDT6S37RP in Local_Sys Sampling Rate= 1.8 sec

K.3.6.6 Hot Plug: Add private Hot Fix Drive

This function allows you to add a Hot Fix Drive to an existing RAID 4 / RAID 5 Array Drive.
"Private” means that this Hot Fix Drive is only available for the selected Array Drive and
cannot be accessed from other Array Drives.

GDT Controller Monitor vi.23 [ICP - Intelligent Computen Pemt}ler\als (TH)
(C) Copyright 1994-1997 ICP uurtex onpu tersysteme GrbH
firpa

Drives

Scanning SCS1_channels / target I's ¢
Please wait !

dd Fo
t Flug: Remove qu Hut Fix Dpive

ool Hot Fix Drive

t Flug: Remove

GDTE337RP in Local Sus Sampling Rates 1.! 580

After selecting this option GDTMON scans the ICP Controller for free positions where the
new Hot Fix Drive can be plugged in.
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GDT Controller Monitor vi, 23 [ICP - lntelllgent Computen PemE}ler\als (TH)
(C) Copyright 1994-1997 ICP vortex unputersgstene HhH

Drives

UIEH/C}I?
[Contrul ep : . o

— Dbisk Drive Positions - -
No. Position Chn, ID Status Uendor Type fttr, SizelMB] Dpive

FCI 89 A @ i SERGATE STa2168N RW 2068
PCl 9/9 B @ i OUANTIM P1B5§ ?;B-IB-M}( RIIJ 93

—=0

FCI 879 A
FCT 879 E
A

4 g
] 3
6 BCI 879 4
E 3

B 1
Select the position of the new disk dpive |
Gh !!!“! 1n !ucal_!gs !anpllng la!e: !! B¢
For our example, we choose the drive on Channel C and SCSI ID 4. (If we would plug in now

a new drive we would have to set the SCSI ID to 4 and make sure that the SCSI termination
is set properly).

GDT Controller Monitor vi, 23 ICP - lntelllgent Computer PemE}ler\als (TH)
() Cupgmght 1994-1997 ICP vortex unputersgstene hH
firray Dpives

evices connecte

— haue to be stopped tenpuramlg unhl the Hot Plug is completed,
N This affects Host Drive(s)

BS| Plaase configure the new disk dvive with SCSI ID 4.

'M| Check if SCS1 bus terminators have to he added or removed,

IB| The new disk drive must have at least 288 MB capacity.

%I IPr-esisETI]RN to sto the §CSI channel for unplugying/pl
4

3

b

1

g

FCI 879 A
FCI 879 A
FCI 879 B

0] in Local_%ys Sampling Rate= 1.W sec

GDTMON adds the new drive to the selected Array Drive.
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GDT Controller Monitor vi, 23 [ICP - lntelllgent Computen Perlﬁherals (TH)
(C) Copyright 1994-1997 ICP vortex unputersgstene HhH

Drives

chann cto
— Plug in the new dlsk dnive at SCSI channel C, SCSI
L] Yol HHST NOT D0 ANY UNPLUGGING OR PLUGGING GH OTHER SCSI CHANNELS
— O MIGHT CAUSE SERIQUS HARDWARE DAMA
| all data un the new disk drive will he destruyed
Nl After confirming, unPIUfglng or slugglng is not allowed.
I? IThlS naylcause sepious hardware damage
4
3
b
1
B

FCT 879 A
BCT 879 A
FCl1 89 B

Gh in Local_%ys Sampling Kate= 1.W sec

If we now look at the Array Drive's structure (press <F2>), we can see the new drive added
as a Hot Fix Drive to the Array Drive.

GDT Controller Monitor vi.23 [ICP - Intelligent Computen Per1Eherals (TH)
(C) Copyright 1994-1997 ICP uortex omputersystene GmbH

Dpives

Control
Cache Sett
Physical D

Lu lcal Drl F2: Drive Information
. . !rra BPIUE !un:unen!srr -

ug: ppive :E bisk: ) )
Log. Drive 2: Diski ok Size[MB]: 26@ : .
Log, Deive 1: Disk: ok SizelMBl: 2868 Hot Fix (priv.)

F2: Deive Information

K.3.6.7 Hot Plug: Add Pool Hot Fix Drive

A Pool Hot Fix Drive is a spare drive within the so-called Hot Fix Pool. A drive in a Hot Fix
Pool is available for several RAID 4/5 Array Drives as a Hot Fix drive. Thus, several Array
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Drives can share one Hot Fix drive. Of course, once this drive has been used by one of the
Array Drives, it is no longer available for the others.

GDT Controller Monitor vi.23 [ICP - Intelligent Computenr Perltherals (TH)
(C) Copyright 1994-1997 ICP uurtex Bnputersgstene MbH
f plyes

Uiew/Ch
[ C;ﬁfrul?er

Disk Drive Positions
No. Position Chn. ID $tatus Vendor Type Attr, SizelMB] Drive

FC1 @79 A B 1 SEAGATE STS216EN 2868
PCl @/? B B i QHHNTUH P1085% 918-19 94y RH 1

——

4 PGl oM A 2
3 BCl @/ A 3
b FC1B/9 A 1
1 RIes f 3§
8 PCl 879

B 1
Salect the position of the new disk drive |
G !!!!I! 1n Eocal_!ys !anpllng la!e: !.! SEC

We select SCSI Channel C and ID4 for the new Pool Hot Fix Drive.

GDT Controller Monitor vi.23 [ICP - Intelligent Computen Perltherals (TH)
(C) Copyright 1994-1997 ICP uurtex onpu tersysteme GrbH

Drives

UIEW/Ch?.
Contro]lep
Cache Sett
Physical D

Lo lca% Drl F2: Dnive Information
. . !rra EPIUE !un:unen!s -

&, sk 0 ' 4
Lug Deive 2! Disk: ok Size[MB]: 208 :
Log, Deive 1. Disk: ok Size[MB]: 2068 Hot Fix (Pool)

I F2: Dpive Information

You may disable or enable the access of a certain RAID 4/5 Array Drive to the pool of Hot Fix
Drives with the option "Pool Hot Fix Access" (see K.3.6.4).
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K.3.6.8 Hot Plug: Remove Private Hot Fix Drive

This function is used, if you want to remove a private Hot Fix Drive from an Array Drive.

K.3.6.9 Hot Plug: Remove Pool Hoft Fix Drive

In a similar way as with the "Remove private Hot Fix Drive" function, here you can remove a
Hot Fix Drive from the Hot Fix Pool. A possible reason for this could be that you want to
add it as a private Hot Fix Drive to an Array Drive.

GDT Controller Monitor vl.23
No. Position Chn, ID $tatus Vendor

lgl) l-( Intelligent Computer Pepipherals (TH) |
is

Drives
Type

Attr, SizelMB] Drive

U P /Y il AGH

I ot FI

GDT6S37RP in Local_Sys Sampling Rate= 1

K.3.7 Save Information

Salect one of the disk drives for Hot Plu

1
b i Wb

Hot Pluy: Replace Drive L
ug: Ad qu. Hot Fix Dpive

Hot Plug: Add Pool  Hot Fix Drive
i Remove priv, Hot Fix Dpive

The Save Information option gives you the possibility to save the configuration information
regarding the selected ICP Controller and its SCSI devices in an ASCII-file. This may help if
you require support and is also good for your system documentation.
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