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1.0 Introduction
This procedure provides a detailed description of how to reboot an EPICS Input-Output Controller (IOC). This needs to be done whenever a new database (records) needs to be loaded,  or when a special function is to be performed,  such as major CAMAC troubleshooting. Note that all control functions,  display pages,  and trending will not work when the IOC is down.  In some cases,  the client applications will automatically reconnect with the rebooted IOC.  

At NSTX,  there are presently three IOC.  IOC1 through IOC3 are for NSTX Operations and IOC9 is for development and test.

2.0 References 

1) EPICS Applications Development Manual,  Marty Kraimer,   EPICS www at ANL/APS.

2) VxWorks/Tornado Manuals (Wind River Systems).

3) MVME-177 Manuals (Motorola Computer group).

4) “Blue Notebook” with detailed configuration info regarding Motorola & Tornado components.
3.0 Procedure 

Booting is presently two step procedure.  The first step boots the VxWorks Operating System.  The second step loads EPICS into the IOC.  It is also possible to make this a one-step process,  if necessary.

1) The IOC can be rebooted locally at the IOC or remotely via a telnet session.

2) For a Local reboot :

· Depress the RESET button on the front panel of the MVME-177 computer (IOC leftmost slot).

· Booting the VxWorks operating system will take about ten seconds.  The local console (MAC) will show the progress.  See Figure 1 for a typical boot display.  You will see the IOC prompt ‘>’ when the operating system is loaded.

· From the ‘>’ prompt type, 

<st.boot_ioc2    (for IOC#2, or substitute any  

                   desired database)

It is very important to type the '<' less than sign and not the '>' sign.  The '<' is a "load and execute" instruction. The '>' is a 'redirect/overwrite file' instruction, which will cause the st.boot file to be corrupted.

· This will load EPICS iocCore software and all databases and programs into the IOC.  This could take up to a minute.  The local console will show progress and error messages.

3) For a Remote reboot :

· Telnet or rlogin to the IOC :

epicsrv1: rlogin epicioc2
·    (then enter username and password at prompt )

· IOC#2>   prompt will appear if the IOC#2 is running.

· Shutdown the IOC by following the IOC Shutdown Procedure.
· This will disconnect the telnet session (session appears ‘hung’ for about ten seconds prior to disconnect).

· After about twenty seconds, Relogin to the IOC (it automatically rebooted the VxWorks operating system and its network services).

· From the IOC's  '>' prompt type, 

IOC#2> <st.boot_ioc2       (for IOC#2, or substitute any  

                   desired database)
(space)

(no space)

It is very important to type the '<' less than sign and not the '>' sign.  The '<' is a "load and execute" instruction. The '>' is a 'redirect/overwrite file' instruction, which will cause the st.boot file to be corrupted.

· This will load EPICS iocCore software and all databases and programs into the IOC.  This could take up to a minute.  The local console will show progress and error messages.  Figure 2 shows a typical EPICS boot file.

· To exit the telnet session,  type

IOC#2>   logout

4) The IOC is now rebooted.  medm displays may need to be restarted if a different database has been loaded.

4.0 Boot Notes 

· To observe and change the VxWorks boot parameters   (see figure 3) :

IOC#2>  c    (only the ‘c’,  not the prompt)

Note that this can only be done at the local console,  by hitting any key during the seven-second pre-vxworks-boot countdown.

· The typical VxWorks boot file is st.cmd (figure 4).    This is presently shared by all three IOC,  but could be made uniquie for each.  EPICS environmental variables can be altered here.

· The present path to the boot file directory is :

/nstx/epicapps/iocBoot/iocce

· Typical parameters for EPICS are shown in figure 5.  These can be displayed by typing

IOC#2>  epicsPrtEnvParams

· The final line of st.cmd is shown on the console following the reboot of VxWorks.  Observing this reminds one of the second step (i.e. <st.boot_ioc2) to boot EPICS.

· All three of the IOC logs messages to a log file :

/nstx/log/epicioc_0.log
· Figures 6 and 7 show typical tasks lists.  Figure 6 are the VxWorks tasks prior to booting EPICS.  To view the processes,  type :

IOC#2>  i
Figure 1 – Typical IOC Boot Display 

                            VxWorks System Boot

Copyright 1984-1995  Wind River Systems, Inc.

CPU: Motorola MVME177

Version: 5.3

BSP version: 1.1/0

Creation date: Nov 16 1995

Press any key to stop auto-boot...

 7 6 5 4 3 2 1 0

auto-booting...

boot device          : ei

processor number     : 0 

host name            : epicsrv1.pppl.gov

file name            : /nstx/epicapps/iocBoot/iocce/vxWorks

inet on ethernet (e) : 198.35.10.37

host inet (h)        : 198.35.10.21

gateway inet (g)     : 198.35.10.10

user (u)             : tornado

ftp password (pw)    : wind-wind

flags (f)            : 0x0 

target name (tn)     : epicioc3.pppl.gov

startup script (s)   : /nstx/epicapps/iocBoot/iocce/st.cmd

Attaching network interface ei0... done.

Subnet Mask: 0xffffff00

Attaching network interface lo0... done.

Loading... 507300 + 97208 + 31584

Starting at 0x1000...

Attaching network interface ei0... done.

Attaching network interface lo0... done.

Loading symbol table from epicsrv1.pppl.gov:/nstx/epicapps/iocBoot/iocce/vxWorks.sym ...done
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 ]]]]]]]]]]]]]]]]]]]]]]]]]]]       VxWorks version 5.3.1

 ]]]]]]]]]]]]]]]]]]]]]]]]]]       KERNEL: WIND version 2.5

 ]]]]]]]]]]]]]]]]]]]]]]]]]       Copyright Wind River Systems, Inc., 1984-1997

                               CPU: Motorola MVME177.  Processor #0.

                              Memory Size: 0x2000000.  BSP version 1.1/2.

                             WDB: Ready.

Executing startup script /nstx/epicapps/iocBoot/iocce/st.cmd ...

# Example vxWorks startup file

# modified 13OCT98 by sichta :

#
> added LOG FILE NAME

# modified 07JULY1998 ps :

#     > added putenv's

#     > added cd to st.cmd file

#     > added commented #<st.boot   Remove the pound to autoboot EPICS

#Following must be added for many board support packages

# override default env varaibles

putenv("EPICS_TS_MIN_WEST=300")

value = 0 = 0x0

putenv("EPICS_IOC_LOG_PORT=7004")

value = 0 = 0x0

putenv("EPICS_IOC_LOG_INET=198.35.10.21")

value = 0 = 0x0

putenv("EPICS_IOC_LOG_FILE_NAME=/nstx/log/ioclog")

value = 0 = 0x0

putenv("EPICS_CA_CONN_TMO=10")

value = 0 = 0x0

putenv("EPICS_CA_BEACON_PERIOD=5")

value = 0 = 0x0

#putenv("EPICS_CA_AUTO_ADDR_LIST=YES")

#putenv("EPICS_CA_ADDR_LIST=198.35.2.56 198.35.10.255")                      

#cd <full path to target bin directory>

cd "/nstx/epicapps/iocBoot/iocce"

value = 0 = 0x0

# from IOC console,  type in line below to load EPICS into the IOC.

#   < st.boot_iocX    where X = 1, 2, or 3

Done executing startup script /nstx/epicapps/iocBoot/iocce/st.cmd

-> 

=================  END OF PART ONE =====================

=================  START OF PART TWO =====================

-> 

-> <st.boot_ioc3

#this file will boot EPICS on the IOC3.

# after booting the IOC,  using  st.cmd, 

#     from the vxWorks prompt,  type <st.boot_ioc3

#

#when modifying,  save the original version as st.boot.DDMMMYY

#

## SECTION 1 ###############################

#  REVISION HISTORY                        #

############################################

#   Rev 0   ps    12OCT98

#           Created the file for IOC#3

## SECTION 2 ###########################

#  core, drivers                       #    

########################################

shellPromptSet "IOC#3 >"

value = 518380 = 0x7e8ec = _shellHistSize + 0x4

#cd <full path to target bin directory>

cd "/nstx/epicapps/iocBoot/iocce"              

value = 0 = 0x0

ld < bin/iocCore

value = 33546060 = 0x1ffdf4c = _asLock + 0x610

cd "/epics/system/epics/epicsExtensions/extensions/bin/mv177"

value = 0 = 0x0

ld < drvCamac_ht2992

value = 32985496 = 0x1f75198

ld < devCamacSup

value = 32984376 = 0x1f74d38

## SECTION 3 ###############################

#  load libraries                          #

############################################

# global sequencer binary 

# all binaries in this directory

# add ld < bin/xxLib if a binary is built (.c or .st in src area)

cd "/nstx/epicapps/iocBoot/iocce"

value = 0 = 0x0

ld < bin/seq

value = 32981824 = 0x1f74340

# ce object file

ld < bin/ceLib

value = 32957380 = 0x1f6e3c4 = _calcoutRecDebug + 0x570

#ch (CSD Hardware Support)

ld < bin/chLib

value = 33104312 = 0x1f921b8

## SECTION 4 #########################

#   add databases for systems here   #

######################################

# global epics dbd file

cd "/nstx/epicapps/iocBoot/iocce"

value = 0 = 0x0

dbLoadDatabase("dbd/ceApp.dbd")

value = 0 = 0x0

#ch databases for ioc3

#dbLoadRecords("chApp/Db/cratescan.db") /* db targetd for IOC1 */

dbLoadRecords("chApp/Db/ch_909test.db")

value = 0 = 0x0

dbLoadRecords("chApp/Db/ch_908test.db")

value = 0 = 0x0

# psichta proto1 example

cd "/usr/psichta/proto1/iocBoot/iocexample1"

value = 0 = 0x0

#dbLoadDatabase("dbd/example1App.dbd")

#dbLoadRecords("example1App/Db/c1_id.db")

#dbLoadRecords("example1App/Db/ex1_ai1.db")

#dbLoadRecords("example1App/Db/ss_restore_demo.db")

#dbLoadRecords("wsApp/Db/ws_2kdev.db")

#dbLoadRecords("mgApp/Db/mg_2kdev.db")

dbLoadDatabase("example1App/Db/perform.db")

value = 0 = 0x0

## SECTION 5 ###################################

#  add files for database initial values here  #

################################################

#restore control values prior to iocInit (need full path)

#reboot_restoreDebug = 1

#psichta proto1 example

#cd "/usr/psichta/proto1/iocBoot/iocexample1"

#reboot_restore "ss"

## SECTION 6 ################

#  turn on access security  #

#  (one file only)          #

#############################

cd "/nstx/epicapps/ascf"

value = 0 = 0x0

#asSetFilename("nstxascf.acf")

asSetFilename("dev1ascf.acf")

value = 0 = 0x0

## SECTION 7 ######

###################

#  start iocInit  #################### iocInit here ###########

###################

###################

iocInit

############################################################################

###  @(#)EPICS IOC CORE

###  @(#)Version R3.13.0.beta.11 $$Date: 1998/04/09 13:50:36 $$

############################################################################

0x1f91c00 (tShell): drvCamac_ht2992: Initializing Hytec VSD2992 Serial Driver Card for Branch 1

0x1f91c00 (tShell): drvCamac_ht2992: -- Serial Highway Branch 1 Successfully Initialized

0x1f91c00 (tShell): drvCamac_ht2992: -- Highway 1 is a fast highway, will use busy-loop to wait for command completion.

0x1f91c00 (tShell): drvCamac_ht2992: -- Maximum loop count is 100.

0x1f91c00 (tShell): drvCamac_ht2992: Routine camacCrateInit -- Hardware error initializing crate 61, branch 1

 25800470x1f91c00 (tShell): drvCamac_ht2992: Successfully Initialized Crate 60 on Branch 1

subInit was called

0x1f91c00 (tShell): iocInit: All initialization complete

value = 0 = 0x0

## SECTION 8 ###############

#  start sequence programs #

############################

#psichta test area

#cd "/usr/psichta/proto1/iocBoot/iocexample1"

#seq &snctest

# end of boot file

IOC#3 >

=================  END OF PART TWO =====================

Figure 2 – Typical st.boot file 

/nstx/epicapps/iocBoot/iocce :more st.boot_ioc3

#this file will boot EPICS on the IOC3.

# after booting the IOC,  using  st.cmd, 

#     from the vxWorks prompt,  type <st.boot_ioc3

#

#when modifying,  save the original version as st.boot.DDMMMYY

#

## SECTION 1 ###############################

#  REVISION HISTORY                        #

############################################

#   Rev 0   ps    12OCT98

#           Created the file for IOC#3

## SECTION 2 ###########################

#  core, drivers                       #    

########################################

shellPromptSet "IOC#3 >"

#cd <full path to target bin directory>

cd "/nstx/epicapps/iocBoot/iocce"              

ld < bin/iocCore

cd "/epics/system/epics/epicsExtensions/extensions/bin/mv177"

ld < drvCamac_ht2992

ld < devCamacSup

## SECTION 3 ###############################

#  load libraries                          #

############################################

# global sequencer binary 

# all binaries in this directory

# add ld < bin/xxLib if a binary is built (.c or .st in src area)

cd "/nstx/epicapps/iocBoot/iocce"

ld < bin/seq

# ce object file

ld < bin/ceLib

#ch (CSD Hardware Support)

ld < bin/chLib

## SECTION 4 #########################

#   add databases for systems here   #

######################################

# global epics dbd file

cd "/nstx/epicapps/iocBoot/iocce"

dbLoadDatabase("dbd/ceApp.dbd")

#ch databases for ioc3

#dbLoadRecords("chApp/Db/cratescan.db") /* db targetd for IOC1 */

dbLoadRecords("chApp/Db/ch_909test.db")

dbLoadRecords("chApp/Db/ch_908test.db")

# psichta proto1 example

cd "/usr/psichta/proto1/iocBoot/iocexample1"

#dbLoadDatabase("dbd/example1App.dbd")

#dbLoadRecords("example1App/Db/c1_id.db")

#dbLoadRecords("example1App/Db/ex1_ai1.db")

#dbLoadRecords("example1App/Db/ss_restore_demo.db")

#dbLoadRecords("wsApp/Db/ws_2kdev.db")

#dbLoadRecords("mgApp/Db/mg_2kdev.db")

dbLoadDatabase("example1App/Db/perform.db")

## SECTION 5 ###################################

#  add files for database initial values here  #

################################################

#restore control values prior to iocInit (need full path)

#reboot_restoreDebug = 1

#psichta proto1 example

#cd "/usr/psichta/proto1/iocBoot/iocexample1"

#reboot_restore "ss"

## SECTION 6 ################

#  turn on access security  #

#  (one file only)          #

#############################

cd "/nstx/epicapps/ascf"

#asSetFilename("nstxascf.acf")

asSetFilename("dev1ascf.acf")

## SECTION 7 ######

###################

#  start iocInit  #################### iocInit here ###########

###################

###################

iocInit

## SECTION 8 ###############

#  start sequence programs #

############################

#psichta test area

#cd "/usr/psichta/proto1/iocBoot/iocexample1"

#seq &snctest

# end of boot file

/nstx/epicapps/iocBoot/iocce :
Figure 3 – Typical IOC boot parameters 

                            VxWorks System Boot

Copyright 1984-1995  Wind River Systems, Inc.

CPU: Motorola MVME177

Version: 5.3

BSP version: 1.1/0

Creation date: Nov 16 1995

Press any key to stop auto-boot...

 7 6 5 4 3 2 1 

[VxWorks Boot]: c

'.' = clear field;  '-' = go to previous field;  ^D = quit

boot device          : ei 

processor number     : 0 

host name            : epicsrv1.pppl.gov 

file name            : /nstx/epicapps/iocBoot/iocce/vxWorks 

inet on ethernet (e) : 198.35.10.37 

inet on backplane (b): 

host inet (h)        : 198.35.10.21 

gateway inet (g)     : 198.35.10.10 

user (u)             : tornado 

ftp password (pw) (blank = use rsh): wind-wind 

flags (f)            : 0x0 

target name (tn)     : epicioc3.pppl.gov 

startup script (s)   : /nstx/epicapps/iocBoot/iocce/st.cmd 

other (o)            : 

[VxWorks Boot]: 

Figure 4 – Typical st.cmd file 

/nstx/epicapps/iocBoot/iocce :more st.cmd

# Example vxWorks startup file

# modified 13OCT98 by sichta :

#       > added LOG FILE NAME

# modified 07JULY1998 ps :

#     > added putenv's

#     > added cd to st.cmd file

#     > added commented #<st.boot   Remove the pound to autoboot EPICS

#Following must be added for many board support packages

# override default env varaibles

putenv("EPICS_TS_MIN_WEST=300")

putenv("EPICS_IOC_LOG_PORT=7004")

putenv("EPICS_IOC_LOG_INET=198.35.10.21")

putenv("EPICS_IOC_LOG_FILE_NAME=/nstx/log/epicsioc_0.log")

putenv("EPICS_CA_CONN_TMO=10")

putenv("EPICS_CA_BEACON_PERIOD=5")

#putenv("EPICS_CA_AUTO_ADDR_LIST=YES")

#putenv("EPICS_CA_ADDR_LIST=198.35.2.56 198.35.10.255")                      

#cd <full path to target bin directory>

cd "/nstx/epicapps/iocBoot/iocce"

# from IOC console,  type in line below to load EPICS into the IOC.

#   < st.boot_iocX    where X = 1, 2, or 3

/nstx/epicapps/iocBoot/iocce :
Figure 5 – Typical IOC EPICS parameters 

IOC#1 >epicsPrtEnvParams

EPICS_AR_PORT: 7002

EPICS_CAS_BEACON_ADDR_LIST is undefined

EPICS_CAS_INTF_ADDR_LIST is undefined

EPICS_CAS_SERVER_PORT is undefined

EPICS_CA_ADDR_LIST is undefined

EPICS_CA_AUTO_ADDR_LIST: YES

EPICS_CA_BEACON_PERIOD: 5

EPICS_CA_CONN_TMO: 10

EPICS_CA_REPEATER_PORT: 5065

EPICS_CA_SERVER_PORT: 5064

EPICS_CMD_PROTO_PORT is undefined

EPICS_IOC_LOG_FILE_COMMAND is undefined

EPICS_IOC_LOG_FILE_LIMIT: 1000000

EPICS_IOC_LOG_FILE_NAME: /nstx/log/epicsioc_0.log

EPICS_IOC_LOG_INET: 198.35.10.21

EPICS_IOC_LOG_PORT: 7004

EPICS_TS_MIN_WEST: 300

EPICS_TS_NTP_INET is undefined

value = 0 = 0x0

IOC#1 >
Figure 6 – Typical VxWorks Task List prior to booting EPICS

-> i
  NAME        ENTRY       TID    PRI   STATUS      PC       SP     ERRNO  DELAY

---------- ------------ -------- --- ---------- -------- -------- ------- -----

tExcTask   _excTask      1fddf40   0 PEND          4540e  1fdde9c       0     0

tLogTask   _logTask      1fdb62c   0 PEND          4540e  1fdb584       0     0

tShell     _shell        1f91bf0   1 READY          8c68  1f91884       0     0

tRlogind   _rlogind      1f9f2a4   2 PEND          2e424  1f9ef5c       0     0

tTelnetd   _telnetd      1f9d3ec   2 PEND          2e424  1f9d300       0     0

tRlogOutTas_rlogOutTask  1fff0d4   2 READY         2e424  1ffef74       0     0

tRlogInTask_rlogInTask   1f8f33c   2 READY         2e3fc  1f8f1ac       0     0

tWdbTask   2d412         1f935e4   3 PEND          2e424  1f93478       0     0

tAioIoTask1_aioIoTask    1fcf9a8  50 PEND          2e424  1fcf94c       0     0

tAioIoTask0_aioIoTask    1fc8804  50 PEND          2e424  1fc87a8       0     0

tNetTask   _netTask      1fbe290  50 READY          7258  1fbe228       0     0

tAioWait   _aioWaitTask  1fd6b4c  51 PEND          2e424  1fd6a38       0     0

tFtpdTask  _ftpdTask     1f9a994  55 PEND          2e424  1f9a8ac       0     0

tPortmapd  _portmapd     1f9bec0 100 PEND          2e424  1f9bd6c      16     0

value = 0 = 0x0

-> 

-> 

->
Figure 7 – Typical VxWorks Task List after booting EPICS

IOC#1 >i

  NAME        ENTRY       TID    PRI   STATUS      PC       SP     ERRNO  DELAY

---------- ------------ -------- --- ---------- -------- -------- ------- -----

tExcTask   _excTask      1fddf40   0 PEND          4540e  1fdde9c   3006b     0

tLogTask   _logTask      1fdb62c   0 PEND          4540e  1fdb584       0     0

tShell     _shell        1f91c00   1 READY          8c68  1f91894  3d0001     0

tRlogind   _rlogind      1f9f2a4   2 PEND          2e424  1f9ef5c       0     0

tTelnetd   _telnetd      1f9d3ec   2 PEND          2e424  1f9d300       0     0

tRlogOutTas_rlogOutTask  1fff204   2 READY         2e424  1fff0a4       0     0

tRlogInTask_rlogInTask   1f8f34c   2 READY         2e3fc  1f8f1bc       0     0

tWdbTask   2d412         1f935e4   3 PEND          2e424  1f93478       0     0

lamMonitor 1f6bcda       1dcd4dc  10 PEND          4540e  1dcd420       0     0

camErrMon  1f6c7bc       1dccb68  30 DELAY          66b0  1dccb14       0    47

tAioIoTask1_aioIoTask    1fcf9a8  50 PEND          2e424  1fcf94c       0     0

tAioIoTask0_aioIoTask    1fc8804  50 PEND          2e424  1fc87a8       0     0

tNetTask   _netTask      1fbe290  50 READY          7258  1fbe228       0     0

tAioWait   _aioWaitTask  1fd6b4c  51 PEND          2e424  1fd6a38       0     0

cbHigh     _callbackTas  1dd2aa4  51 PEND          2e424  1dd2a5c       0     0

scan6      1ec5e8a       1d29b48  53 READY          66b0  1d29b00       0     0

scan12     1ec5e8a       1d2c41c  54 READY          66b0  1d2c3d4       0     0

tFtpdTask  _ftpdTask     1f9a994  55 PEND          2e424  1f9a8ac       0     0

scan30     1ec5e8a       1d2ecf0  55 DELAY          66b0  1d2eca8       0    16

scan60     1ec5e8a       1d315c4  56 DELAY          66b0  1d3157c       0    45

cbMedium   _callbackTas  1dd72a4  57 PEND          2e424  1dd725c       0     0

scan120    1ec5e8a       1d33e98  57 DELAY          66b0  1d33e50       0   105

scan300    1ec5e8a       1d3676c  58 DELAY          66b0  1d36724 2580037   224

scan600    1ec5e8a       1d39040  59 DELAY          66b0  1d38ff8       0   511

cbLow      _callbackTas  1ddbaa4  65 PEND          2e424  1ddba5c  3d0001     0

scanOnce   1ec5ce2       1d48008  65 PEND          2e424  1d47fc8       0     0

epicsPrint 1edcf7c       1de1a40  70 PEND          2e424  1de1a04       0     0

ts_Casync  1ec40fa       1dbab80  70 DELAY          66b0  1dba880  3d0004  2611

EV seqAux  _event_task   1b5ae24  98 PEND          2e424  1b5addc   3006b     0

EV dbCaLink_event_task   1dbc10c  99 PEND          2e424  1dbc0c4   3006b     0

seqAux     _seqAuxTask   1b648ac  99 READY         2e424  1b647f0  3d0004     0

tPortmapd  _portmapd     1f9bec0 100 PEND          2e424  1f9bd6c      16     0

dbCaLink   _dbCaTask     1dd01f0 100 PEND          2e424  1dd01a4  3d0002     0

seqCrateSca_sequencer    1b16d10 100 READY         2e424  1b16c78  3d0004     0

ck_control _sequencer    1b11160 100 READY         2e424  1b110c8  3d0004     0

ck_control__ss_entry     1b075ac 100 READY         2e424  1b07550  3d0004     0

ck_control__ss_entry     1b04cf8 100 READY         2e424  1b04c9c  3d0004     0

RD dbCaLink_cac_recv_ta  1b75580 101 READY         2e424  1b75444  3d0004     0

EV asCaTask_event_task   1bde7f8 178 PEND          2e424  1bde7b0   3006b     0

asCaTask   1ea7634       1be9ac8 179 READY         2e424  1be99fc  3d0004     0

CA repeater1eec226       1dc3894 181 PEND          2e424  1dc3730      30     0

CA TCP     _req_server   1b673c4 181 PEND          2e424  1b67300       0     0

CA UDP     _cast_server  1b65e38 182 PEND          2e424  1b65ca8       0     0

CA online  _rsrv_online  1b59560 183 DELAY          66b0  1b594d8       0   107

logRestart 1ee0750       1ddeb94 200 PEND+T        2e424  1ddeb48  3d0004  1498

taskwd     1ecd948       1deb558 200 DELAY          66b0  1deb4a4       0   291

value = 0 = 0x0
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