










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Example 2:

|Location |Result | Operand | Comment
11_ 110 120 [35

I I | I
|* High-speed channel I/0 routine |

| * Moves data between Local Memory and target memory
|* Target memory must be the SSD or Cray Central Memory
| * Maximum data length is 512 64-bit words
|* Inputs: R!TR4 = length in words |
| * R!TRO = target memory type
| * Now, check inputs ... |
| | SPUNTIF | (R'TRO # F$CMEM) AND (R!TRO # FS$SSD),
| | | CODE=PT$BADTM|. PUNT if target memory is not
| | | |. SSD or Cray Central Memory
| | SPUNTIF |](R!TR4 > 1000), CODE=PT$IOLEN
| | | | . PUNT if requested length is
| | | |. too long
14.2.3 DATA DEFINITION MACROS

The data definition macros define tables and fields to be used later by
the access macros.
14.2.3.1 FIELD macro

The FIELD macro generates a set of symbols that define the
characteristics of a data field.

Format:

|Location |Result |Operand
| | I
| name | FIELD |parcel,sbit,width([,L=1ength]

name Field name; 1 to 6 characters.

parcel Relative parcel within the table or table entry in which
the field resides. If *, name@P is not defined.

* Suppresses the definition of name@p
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o,

shit

width

L=1length

+

Indicates that the current parcel (the last explicitly
given parcel, or the last parcel number generated by a
FIELD or TABLE macro), is to be used. This format is

useful when new fields are added to the middle of a
large table.

Indicates that the current parcel +1 is to be used

Leftmost bit number of the field within the parcel. Bit 0
is the leftmost bit. * suppresses the name@S and
name@N definitions; width must be omitted if * is used.

Number of bits in the field. This parameter is not
required if sbit is *. If not specified, 1614 is
assumed and name@M and name@X are not defined. The sum
of sbit and width must not exceed 167p; that is, a
field must not cross a parcel boundary.

Optional parcel length of the field. If specified,
length is added to parcel to form a new current parcel
number for the next FIELD macro.

Parameters parcel, sbit, width, and length are assumed to be
decimal unless otherwise indicated.

The FIELD macro generates a subset of the following set of symbols:

Symbol

Value

name@p
name@S
name@N
name@M
name@x

Parcel offset

Starting bit number

Bit width

Mask for the field, right-justified
Mask, the ones complement of name@M

14,2.3.2 ISFIELD macro

The ISFIELD macro allows a newly defined field definition to assume the
same characteristics as a previously defined field.

Format:
|Location |Result |Operand
I I I
| symbol | ISFIELD | previous
symbol Name of a new field
previous Name of a previously defined field

SM-0046 G
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Example:

|Location |Result |Operand | Comment

11 110 120 135

I | I |

| * |DAL Description

| DA@ | TABLE |LH=8,LE=24 . DALs are 32 parcels

| | | . 24 parcel entry is the
| ] | . Cray to IOS communication
| | | . packet

| * |Header Description

|DAGLNK  |FIELD |0 . Link cell

| DAGIFC | FIELD |1 . IOP function code

I
|
| DAGMES | FIELD |5 . Message for accumulator
| | | . channel
| DAGQUE |FIELD |5.,0,4 . Message queue (includes IOP#)
| DAGNUM |FIELD 15,2,2 . IOP number
| DS@RIND |FIELD 15,4,12 . MOS message in
| DA@SID |FIELD |9 . Source ID
I I I
I I |
I I |
| DA@GLOC |FIELD |31 . Local Buffer address
I I I
I I I
| % |[Disk Error Packet Description
| DE@ | TABLE |LH=8,LE=24
| % | FIELD |0
|DE@DID | ISFIELD | DA@GDID . Destination ID
|DE@SID | ISFIELD | DA@SID . Source ID
I | . I
I |+ |
| |-
| DE@GCV |FIELD 24, % . Beginning of correction vector

14.2.3.3 TABLE macro

. buffer within the packet (does
not generate the definition

I
I
I
I
I
I
I
I
I
I
|
|
|
|
I
|
I
I
I
I
I
I
(
o
I
|
|
I
|
|
|
|
I
| .
| . DE@CVe@P

The TABLE macro initializes the parcel designator for subsequent FIELD
macros and generates a set of symbols that define the characteristics of

a table.

14-18
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Format:

|Location |Regult |Operand

I | |

| name | TABLE | (LH=header][,LE=entry] [ ,NE=number]
| | |[,SZ=size]

name Name of the table

LH=header Length of the table header

LE=entry Length of the table entry

NE=number Number of entries in the table

SZ=size

Size of the complete table

The TABLE macro generates a subset of the following set of symbols, which
correspond to the parameters in the call:

Symbol

name@LH
name@LE
name@NE

name@S2

Description
Header length
Entry length
Number of entries

Size of the table; if SZ=* is specified on the call, this
is equal to (name@LE * name@NE) + name@LH.

14.2.4 DATA ACCESS MACROS

The data access macros manipulate tables and fields defined by the data
definition macros.

14.2.4.1 ADDRESS macro

The ADDRESS macro calculates the parcel address of a field.

Format:
|Location |Result |Operand
I I
| | ADDRESS | result,field, base
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result Register or memory location to receive the address

field Field name

base Table or entry base address; base can be an operand
register, memory address, or the contents of a memory
location.

14.2.4.2 GET macro

The GET macro fetches the contents of a field.

Format:
|Location |Result [Operand
| | I
| | GET |dest,field, base
dest Register or memory location to receive the field contents
field Field name
base Base address

The A register also receives the contents of a field.

14.2.4.3 LOAD macro

The LOAD macro creates a table, a field, or both in place at assembly
time from the TABLE and FIELD definitionms.

Format:
|Location [Result |Operand
| | |
| [(typel | LOAD | (name] [, value]
type One of the following types of load to perform:
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TABLE

HEADER

ENTRY

FIELD

Function

Creates a table from the symbols specified in a
previously defined TABLE macro. If name is not
supplied, no table is created. If name is
supplied and the symbol name@SZ is defined, a
complete table is created. If name is supplied
but name@SZ is not defined, a table is created
using the name@LH, name@LE, and name@NE

symbols or by using value. (value contains

the number of entries when used with TABLE.) The
table is zero-filled.

Generates a header for a table with the table
name of name

Generates one table entry with the table name of
name

Creates one field with the name of name and the
contents of value; this is the default.

name Name assigned in a previously defined TABLE macro
value Either the contents of the field when used with the FIELD
type or the number of entries when used with the TABLE type

Example:

|Location |Result |Operand | Comment

11 110 [20 135

| I I |

| CPWe | TABLE |LE=4 |

|CPWE@FL  |FIELD {0,0,8 [

|CPW@CM  |FIELD |0,8,8 I

|[CPWE@DA  |FIELD |1,* I

|CPWE@BU  |FIELD |2, % |

|CPW@BL  |FIELD |3, % |

| | I I

| * I | I

| * |Generate a predefined CPW |

| * I I I

| | I |

| TABLE | LOAD | |

| | LOAD | CPW@FL,CPW$CC | .Chaining

| | LOAD | CPW@CM,CM$SNS | .Sense

| | LOAD | CPW@DA, BA | .Data address

| | LOAD | CPW@BL, 24 | .Byte length

| ENTRY | LOAD |CcpPwe | .Complete entry

| | LOAD | CPW@CM, X' 7 | .Rewind

| ENTRY | LOAD |Cpwe | .Complete entry
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14.2.4.4 PUT macro

The PUT macro sets the contents of a field. The PUT macro cannot be used
to store a constant; see the STORE macro for that function.

Format:
|Location |Result _ |Operand
| I |
| | PUT | source,field, base
source Register or memory location containing value to be stored
field Field name
base Base address

The source field is updated with the logical product of the value and the
field mask.

14.2.4.5 STORE macro

The STORE macro stores a constant in a field.

Format:

|Location |Result 1Operand
I I I
| | STORE jconstant,field, base

constant Value to be stored in the field
field Field name

base Base address

14.2.4.6 RGET macro
The RGET macro fetches the contents of a field. The parcel containing

the field is contained in an operand register or a particular memory
location and, unlike the GET macro, is not loaded from a table.
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Format:

|Location |Result |Operand
I I
| | RGET |dest,field,parcel
dest Register or memory location to receive the field contents
field Field name
parcel Operand register or memory location containing the parcel
holding the field
The A register also receives the contents of a field.
—_ 14.2.4.7 RPUT macro
The RPUT macro sets the contents of a field. The parcel containing the
field is contained in an operand register or a particular memory location
and, unlike the PUT macro, is not stored into a table. The RPUT macro
cannot be used to store a constant; see the RSTORE macro for that
function.
Format:
- |Location |Result |Operand
I | I
| | RPUT | source,field, parcel
source Register or memory location containing value to be stored.
It is updated with the logical product of the value and the
field mask.
—_ field Field name
parcel Operand register or memory location containing the parcel

holding the field

14.2.4.8 RSTORE macro

The RSTORE macro stores a constant in a field. The parcel containing the
field is contained in an operand register or a particular memory location
and, unlike the STORE macro, is not stored into a table.
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Format:

|Location |Result __ |Operand
I I |
| | RSTORE |constant,field,parcel

constant Value to be stored in a field
field Field name

parcel Operand register or memory location containing the parcel
holding the field

Example:
|Location |Result | Operand | Comment
1L 110 120 __ 135
| | | |
| DHRJOB | FIELD |4,*% | Job name
| DH@DC |FIELD |10 |Disposition code
| DH@ED |FIELD |147,4,12 |Edition number
| [ | |
| | . [ |
| [ I [
| I | I
| % |Operand register SEG contains table address.
| * |Operand register DC contains disposition code.
| * I | |
| | PUT |R!DC,DH@DC,R!SEG
| STORE |0,DH@ED,R!SEG |
| ADDRESS |R!%W1,DH@JOB, R! SEG

| | |Enter job name at this address
|
|
|

|Stream state
,0,4 |Stream control byte
,4,1 |Send/receive
|[Message flag
|
I
I

I

[

I
|IO@STA  |FIELD |8
|I0S@sB  |FIELD | *
|IOS€IO0  |FIELD | *
I I
I I
I I
I I

.

* I I I
* |Operand register STATE contains the table entry address
* | |GET |R!%W1, IO@STA,R!STATE

| RGET |R!SCB, IOS@SB,R!%W1

|RGET {R!FLAG, IOS@IO,R!%W1
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14.2.4.9 FLDADD macro

The FLDADD macro adds to the contents of a field.

Format:
|Location |Result |Operand
| [ I
| | FLDADD | number,field, base
number Number or location of the number to be added to the
contents of the field
field Field name
base Base address

The A register receives the updated contents of the field.

Example:
|Location |Result |Operand | Comment
Il [10 120 135

|* R!DQ has the executable DAL address|
|* R!MDAL has the master DAL address |

I | GET |R!%W1, DAGWBH, R!MDAL

| | | | . Next write-behind sector
| | GET |R!%W2,DAGSEQ,R!DQ

| | | | . Sector just moved

| | $1IF |(R'%W1 = R!%W2)|. If same sector

| | FLADD |1,DA@GWBH, R!MDAL|. Advance the write-behind
| | SENDIF | |

14.2.4.10 FLDSUB macro

The FLDSUB macro subtracts from the contents of a field.
Format:
|Location |Result |Operand
| I [

| | FLDSUB | number,field, base
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number Number or location of the number to be subtracted from the
contents of the field

field Field name
base Base address

The A register receives the updated contents of the field. .

14.2.5 OVERLAY AND REGISTER DEFINITION MACROS

The overlay and register definition macros define the environment but do
not generate code.

14.2.5.1 OQVERLAY macro

The OVERLAY macro identifies the beginning of an overlay and generates an
overlay header containing the overlay name, number, type, and input
parameter register information. By default, this macro expects decimal
values for parameters.

Format:

|Location |Result [Operand
| I I

| | OVERLAY | name[, TYPE=type] [, EXTN=extn]
name Overlay name
type Overlay type; the default is IOP.
Type Function
IOP The overlay is executable through a Kernel

CREATE, CALL, or GOTO function. %B is defined
as the base register. Input parameter
registers must be defined within the overlay
through the REGDEFS macro.

DATA The overlay is not executable under Kernel
control.
CAL The overlay is coded in CAL.
extn This option is for use in the overlay OVLNUM in which the

overlay numbers are defined. Specify NO if the overlay
number is not to be declared as an external.
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The overlay number O$name must be defined before the OVERLAY statement
is encountered. OS$$0OVL is equated to the overlay number.

OVERLAY sets the numeric base to octal.

14.2.5.2 REGDEFS macro

The REGDEFS macro defines the operand registers for an overlay. The
macro generates the symbol %P, which is the register number of the next
available register to follow %W5. It also generates the symbol %NP,
which is the number of parameter registers.

Format:

|[Location |Result |Operand

| | I
| start | REGDEFS | (global), (param), (local)

start Starting register number; the default is the $APTEXT
parameter %GBLREG.

global List of names to associate with the global registers. The
global registers are saved and restored on a task-by-task
basis, not on an overlay-by-overlay basis. The registers
are automatically passed to a called overlay. Any
modifications performed by the called overlay are reflected
on return to the calling overlay. The maximum number of
global registers is defined by the $APTEXT parameter
%GBLNUM. The beginning global register number is defined
by the $APTEXT parameter %GBLREG.

param List of names to associate with the operand registers
containing input parameters. Parameters are passed to the
overlay in the registers named by param. The number of
parameters specified on the call do not need to match the
number of parameter registers defined by param. The
symbol %P is equated to the first entry in the list (even
if null) and %*NP is set to the number of entries in the
list. These symbols are used by the OVERLAY macro to
generate the overlay header. Within the overlay and during
Kernel service requests, the parameter registers are
treated like the local registers.
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local

List of na
the overla
the local

(and param
service re
unless the
receptacle

mes associated with operand registers used within
y. When the overlay is entered, the contents of
registers are undefined. The local registers
eter registers) are preserved across a Kernel
quest (including a call to another overlay)
register is designated on the request as a
for returned information.

In any of the lists, a register can be assigned without an associated
name by specifying * as the parameter. Null arguments in the list are

ignored.

In addition to the explicitly listed registers, the REGDEFS macro
automatically assigns names to other operand registers as follows:

Name

%S1 through %S5

%T1 through %T6

%Wl through %W5

14.2.5.3

REGISTER macro

Use

Scratch registers used for temporary storage by
APML. The overlay code should never directly
reference these registers.

Scratch registers used by macros. When writing
macros, the following procedures should be noted:

® Macro registers are generally not saved
across Kernel service requests.

¢ Nested macros must use disjoint sets of
scratch registers.

Scratch registers that can be used explicitly
within the overlay. These registers are not,
however, preserved across Kernel service requests.

The REGISTER macro associates names with particular operand registers.
The macro generates the symbol $REGORG, which is the value of the next

available register.
Format:
|Location |Result |Operand
I I I
|first | REGISTER | (1list)
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s

first

Operand register to associate with the first name in list.
If first is not specified, operand register allocation
proceeds where the previous REGISTER definition left off.
It must be used the first time the REGISTER macro is
encountered in a program module.

list List of names to associate with the successive operand
registers. A null argument in the list does not cause a
register to be assigned. A register can be assigned
without an associated name by specifying an asterisk (*) as
the parameter.

Example:

| Location |Result |Operand | Comment

[ 110 120 135

I I I |

|200 | REGISTER | (DA,DB,DC,DD) |Disk interrupt answering

I I I !

| | REGISTER | (DE,DF) |Disk interrupt answering

The following operand registers are associated with the names indicated
(register numbers are in octal):

Operand Register Name
200 DA
201 DB
202 DC
203 DD
204 DE
205 DF

14.2.5.4 RETREG macro

The RETREG macro provides a mechanism for returning a value to a calling
routine. The value is stored in the SMOD of the caller. When a RETURN
is executed, the caller's registers and any returned parameters are

loaded.

SM-0046 G
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Format:

|Location |Result |Operand

| | RETREG |value,dest
value Constant or register containing the value to be returned to
the caller
dest Caller's register designator:
A = A register

B.
C

B register
Carry bit

offset = Register containing an offset designating one of
the caller's operand registers. Normally, this
offset is provided as an RO=reg parameter on
the CALL statement (see the CALL function
description in section 2).

Example:
|Location |Result |Operand | Comment
(P! . L10 120 135

| | OVERLAY | BMXCON I

|* BMXCON is called to vary the status of a block mux component

|* Inputs: component type

|
| * channel number ]
| * control unit address |
| * device ordinal ]
| * up/down indicator ]
| | REGDEFS | ., (TYPE,CHN,CTU,DVN, STATE), (CHT,RCD,CUT,DVT, CRW)

| .
.
.
.
.
.

* A device status must be returned

Registers 430 through 434
are parameter registers;
registers 435 through 441
are local registers.
%P=430, %NP=5

* 0 means operational device, nonzero means nonoperational device

| RETREG IR!%WS, A
I

[
[
I
|
|
[
I
I
|* Exit point
|
|
|
|
|
|
|

14-30

Send status back to the field
that holds the accumulator
value in the previous SMOD:
that is, the SMOD of the
caller.
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14.2.6 MEMORY MACROS

Memory macros clear Local Memory areas or copy data from one memory
location to another.

14.2.6.1 CLEAR macro

The CLEAR macro is used to zero out an area of Local Memory.

Format:

|Location |Result |Operand

I | I

I | CLEAR | START=expl, COUNT=exp2 [, BLANKS=NO|YES]

expl An expression that evaluates to the starting address for
clearing

exp2 An expression that evaluates to the number of parcels to
clear

BLANKS NO is the default and causes 2zeros to be used to clear the

area. YES can be specified to cause ASCII blanks to fill
the area.

14.2.6.2 COPY macro
The COPY macro copies data from one memory location to another.

Format:

|Location |Result |Operand
| I |

| | COPY | from, to, length
from Source address
to Destination address

length Number of data parcels
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Example:

|]Location |Result |Operand | Comment

|1 110 120 135

| | | |

|* Send a message to the comnsole |
|IR'LEN = 40 | | . Message is 40 parcels
| | |. or 80 ASCII characters
| CLEAR | START=R ! BUF , COUNT=R! LEN
| COPY |R!MES+R!%B, R!BUF,R!LEN

| | | . Copy message data from the
l. | |. overlay to buffer

|

|

|

| | I | . Clear buffer to zeros
|

I

I

| | MSG | R!BUF | . Output the message
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15. DEBUGGING TOOLS

This section describes tools for debugging and maintaining I/O Subsystem
(I0S) software. See the COS Operational Procedures Reference Manual,
publication SM-0043, for station debugging commands.

The history trace and the debugger provide on-line access to the inner
workings of the code. Also, the debugger permits the modification of
registers and memory on an on-line basis.

The PATCH overlay allows a location within an overlay or within the
Kernel to be displayed and modified.

The LISTO overlay prints the names and numbers of all overlays defined in

the Kernel. It includes information such as the Buffer Memory address
and length for each overlay.

15.1 SUMMARY UTILITY

The SUMMARY utility provides a display (see figure 15-1) of the dynamic
characteristics for a specified I/0 Processor (IOP). The display is
available on any station console. The command format and display field
descriptions follow.

SUMMARY is meant to be used as a tool to examine the characteristics of
an IOP while it is running. It can also provide information on how

modifications to the system affect the overall behavior.

Format:

| |
| SUMMARY, iop (defaults to 0) |

iop Number of the IOP for which the display is active

The interval for which percentages and counts are displayed is determined
by the refresh rate of the station console on which the display is being
viewed.

SM-0046 G 15-1




The SUMMARY display uses a significant proportion of
IOP resources when active.

NOTE

It should not be left
running during normal operation.

IOS SUMMARY DISPLAY IoOP: O %IDLE: 99 %SYS: 8 FRAME: O
| I I
| OVERLAYS | INTERRUPTS | KERNEL CALLS
| ] |
I I I
| NAME %Tm NUM Tus K-C INT | CH $Tm NUM Tus | NAME NUM Tus INT
[ I I
| CLOCK 1 6 17 0 0 | 4 1 6059 9 | PUSH 1 10 0
| CRTDEM 4 39 15 0 3 | 17 0 43 27 | POP 2 12 0
| DEVICE O 2 28 2 0 | 40 O 1 9 | DLAY 1 5 0
| SUMDAY 1 2 32 3 0 | 41 O 32 9 | TPSH 43 14 0
| TSTASH O 2 22 2 0o | | ouTP 6 12 0
| XPRINT 25 82 50 82 o | | RCVE 6 12 0
| XPRNTA 2 7 40 7 1| | MGET 1 13 0
| CONSL 7 9 122 21 1 | MOSR 29 17 0
| DISPOL 0 2 27 2 0 | | MOSW 7 17 0
| COMMO4 1 2 27 3 0 | | CALL 63 15 0
| AMPEX 3 11 43 11 0o | | RTRN 61 9 0
| CLI 2 2 150 2 1| I
I I |

Figure 15-1. The SUMMARY Display

Fields displayed in figure 15-1:

%IDLE

%SYS

FRAME

15-2

Percent of time during the last interval spent in the idle

loop

Percent of nonidle time spent in activity swapping,

including SMOD maintenance and overlay loading

Current frame number.

reverses the frame.)

(+ advances the frame and a -
The maximum frame number is 7.
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15.1.1 OVERLAYS

Only overlays that were active over the last interval are displayed as
follows:

Heading Description
NAME First 6 ASCII characters of the overlay name
%Tm Percent of activity time (nonidle and non-sys) spent in

the displayed overlay

NUM Number of times over the last interval that the displayed
overlay was activated

Tus Maximum interval, in microseconds, for which the overlay
was in control

NOTE

An interval is terminated by either a
voluntary termination by the overlay or
an interrupt.

K-C Number of service requests made by the overlay
INT Number of interrupts that occurred while the overlay was in
control

15.1.2 INTERRUPTS

Only channels that interrupted over the interval are displayed. Their
descriptions are as follows:

Heading Description

CH Channel number (in octal) of the interrupting channel

%Tm Percent of activity time (nonidle) for which the
interrupt handling for the displayed channel was in
control

NUM Number of interrupts received from the displayed channel

Tus Maximum time spent in the interrupt handler over the last
interval
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15.1.3 KERNEL CALLS

Only kernel calls (service requests) that were active over the last
interval are displayed. Their descriptions are as follows:

Heading Description
NAME A 4-character ASCII description of the service request
NUM Number of calls made to the displayed service request

over the last interval

Tus Maximum interval (in microseconds) for which the
displayed service request was in control

INT Number of interrupts that has occurred while the
displayed service request was in control

15.2 HISTORY TRACE

The IOS history trace stores in a buffer pertinent data relating to
selected events (for instance, a Kernel service call). This data can be
examined at any time. The TLOC pointer in the Kernel table area points
to the beginning of the Local Memory trace buffer. TPTRL points to the
location within the Local Memory Buffer where the next trace entry will
be tabled. Each IOP configured maintains its own history trace buffer.
The buffer includes a small Local Memory buffer that, when filled, is
dumped to a large circular buffer in Buffer Memory.

Trace buffers can be examined on-line using the TRACE call or off-line
with a dump command. Subsection 15.2.1 discusses the use of TRACE
on-line to examine trace buffers and subsection 15.2.2 discusses the COS
and UNICOS dump commands used to examine trace buffers off-line.
Subsection 15,2.3 provides tables of the event codes, subcodes, and
parameters used in traces and dumps.

15.2.1 EXAMINING TRACE BUFFERS ON-LINE

The TRACE command gives the user control of the trace mechanism. Event
codes can be selectively enabled and disabled, and a formatted listing of
the current trace buffer can be obtained. A command in the following ,
format, entered at any Kernel console, allows the selection of individual
events to be recorded or bypassed, depending on whether ON or OFF is
selected:
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| TRACE ON|OFF event[/subcode] |

I

ON | OFF

event

/subcode

Enables or disables the trace for the event specified

Octal code associated with the event recorded (see table
15-1)

Code used with events TF$CHN(4) (channel interrupts) and
TF$FCT(5) (Kernel functions). The subcode for a channel
interrupt is the octal channel number itself. The
subcode for a Kernel function is its function code (see
table 15-2 for a listing of the function codes that are
supported). If the subcode is omitted, the associated
subevents are all affected by the call. The subcode is
entered as parameter 1 on trace output.

Only one event code can be specified in a single TRACE command. However,
the following command affects all events:

| TRACE ON|OFF ALL |

The following command specifies whether to dump the local trace buffer to
the circular buffer in Buffer Memory:

| TRACE ON|OFF MOS |

The following command causes either the Local or Buffer Memory (MOS)
buffer to be formatted and output to the expander printer (entries are
formatted from most recent to least recent):

| TRACE DUMP LOCAL|MOS |

I
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Each trace entry is 8 parcels long and is formatted as follows:

| |
| event time overlay pary par, pary parg pars |

event Octal code associated with the recorded event (see table
15-1). The octal code appears in a new or unformatted
octal dump. When using TRACE or dump formatting commands
however, the octal code is replaced by a mnemonic.

time Low-order 16 bits of real-time clock at time of recording
(in millisecond increments)

overlay Number of the overlay whose Local Memory base address was
in the Kernel operand register %B at the time of the
recording. Number 177777g represents the Kernel.

parj Selected parameter recorded with event. Table 15-2 lists
the parameters recorded for each event.

Figure 15-2 shows a sample page of formatted output from the history
trace operating in the Master 1/0 Processor (MIOP).

10P-0 TRACE BUFFER

EVENT RTC-L OVL-# PAR-1 PAR-2 PAR-3 PAR-4 PAR~5

TASK 118076 2006081 B46744 OOQ006 QAA6AL 101638 Q208@7
OVL-LD 118076 @P060)1 QAJ6H1 Q46744 CA0F14 GRPBF1 P54514
MEM-10 110976 900692 0IBEP1 RLOLLAL 17756 @FA6744 HID294
K-FNCT 1180876 @00602 CALL B66726 @OF6H]1 Q120854 DI6439
K-CALL 118876 808682 CALL POA7B4 PGE6AM 181639 028502
TASK 119876 @0P602 H55238 PAH2478 LHF6H2 101630 Q0IFR7
INTRPT 118876 177777 POBOE34 014422 Q09098 @ORA72 112415
K-FNCT 110276 Q08682 NSCIO 181532 Q09004 181534 @PEF101
K-CALL 112876 @@@682 NSCIO BP2478 Q66640 101638 2RE502

TASK 110876 000602 H55237 PLO3IL77 LPLP6H2 101638 PLAAIYT7
INTRPT 118876 177777 PRAN34 PB14422 QFRO0AT QOBLE72 111761
K-FNCT 110676 @@80602 NSCIO 191549 Q00048 1081534 0I0845
K-CALL 110076 ©PBP6@2 NSCIO BO3077 H6664F 191630 QLE5L2
TASK 118875 POP602 PS55238 LOOS62 MAO6S82 101638 Q8ILA7

OVL-LD 1180875 900602 @PB6M2 055239 000F13 @MOLOA) PS4513
MEM-10 118075 177777 Q09881 £OERPY) 928162 P55239 PAG716
MEM-10 118875 177777 RA800L RQePLY2 125600 Q66642 Q000920
MEM-10 112075 177777 Q00004 90BO0P2 121608 QA66648 28211
INTRPY 118075 177777 @P8B34 A1A4422 Qo088 @B8EE72 187247
K-FNCT 110067 Q00448 PUSH 077324 @77324 Q76806 Q000009
K-CALL 110967 028448 TPUSH BOAATH B6664F P77324 QAG4AS

TASK 118067 ©00440 RASALP PII21E QAYLAT Q77324 RQBORAQT7
K-CALL 112067 @808436 RETURN Q@90873 066671 ©77324 PAPP46H
TASK 118067 PEPA36 069738 @A2731 0EPL36 @77324 0OI0Q7

K-FNCT 110067 92088436 MPUT 800081 122088 @APAA) QBE0QQ
K-CALL 118867 QP9436 MPUT 892731 P66671 B77324 LOO46R

TASK 118067 @NHA36 PEO738 PA2174 PIO4A36 G77324 QB00H7
K-CALL 1189067 £00551 RETURN ©@21845 066735 @77324 @00AS7
TASK 110867 @09551 P@52674 AF1257 POA5S51 @77324 L02087
K-CALL 118867 208425 RETURN RBO07/1 967881 @77324 @09455
TASK 119067 @P0425 ©H33614 L1072 OOGA2S @77324 PABRB7
MEM-1I0 112067 @8RA25 /09982 0O8,F] 036503 Q75414 PO0R21
K-CALL 118067 998425 MOSR BOLI072 AE7981 @77324 @EFASS
TASK 110067 000425 @33614 QPOOOO6 HOBA2S A77324 QOBCQT
K~FNCT 119867 @889551 CALL f67081 0QFA25 Q11174 206438
K-CALL 112067 92980551 CALL 801257 B66735 @H77324 @FBPAS7
TASK 119867 @00551 PA52674 PE1257 000551 Q77324 2RLLAT7
K-CALL 1120667 90PA425 RETURN @08701 67881 077324 PIP45S
TASK 119867 000425 Q33614 DHOEIO72 POO42S 877324 @ARENT7

MEM-10 110067 9298425 020FA2 QO00DF]1 B36462 @75414 0OF021
K-CALL 118867 ©@98425 MOSR BA1R72 067001 Q77324 RQOP4ASS
TASK 118867 Q00425 033614 PEIGLE6 POFA25 Q77324 Q0097
K-FNCT 110067 @8R551 CALL B67081 POLA2S PB11174 PP6A3L

1813

Figure 15-2. History Trace Sample Output
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15.2.2 EXAMINING TRACE BUFFERS OFF-LINE

Trace buffers can be examined off-line by issuing a dump command. The
command used depends on the operating system running on the mainframe.

The COS dump command for examining trace buffers is FDUMP. See
Operational Aids Reference Manual, publication SM-0044, for a complete
description of FDUMP.

Figure 15-3 shows an example of the output from FDUMP.

DMEM, TYPE=1OPO, EWA O IWAST1T7T777T.R. FDUMP 1,16 11/16/87 15:48:10 i PAGE 125
DXIR TYPE=10P0 SYSDUMP 05/07/87 10:33:06

EVENT RIC-1 ovl PAR-1 PAR-2 PAR-3 PAR-Y4 PAR-S

TASK th1711  CRIDEM  BASE-ADD 043214 P-REL QOON06  OVL. 4 000023 ACT1.ADD 072760 MOS-LOCL 000000

INTRP1 11711 KLRNEL  CHANNELAZ oovoul  PLOADDR 0hi 7 BASE/OVL 000000  IDLE-HI 000006 IDLE-LO 174741

1ASK 1M1710  CRIDLM  BASL-ADD 043214 P-REL 0OVUUG  OVL.H# 000u23  ACT.ADD 072760 MOS-LOCL 000000
INIRPT 11710 CDEM CHANNELF 0o0Onl1  PLADDR 0On16h2  BASE/OVL 01554  1DLE-HI 000006 IDLE-LO 163067
INIRPT thi7io CbEM CHANNELY 00D P.ADUR OH16H2  BASE/OVL 041554 1DLE-HI 000006 IDLE-LO 163067
TASK iz cotn BASE-ADD 01554 P-REIL 0urN66  OVLL 4 000016 ACT.ADD 073020 MOS-LOCL 000000
K=CAlLL 11710 CDEM FUNCT RELDAL  P-REL 000066  SMOD.ADD 073044  ACT.ADD 073020 B.REG, 000156
A-10-A 141710 CDEN CHANNFL A 000011 MESSAGE  thooh6c  CODE. ¥ 000001 1OP/CHAN 016026 R/W.CODE 000400
MEM-10  1hi1710  CDCM FNCT.CDE 000003 MIM BITS 000000 MEM BITS 011707 MEM-LOC 070344  LNGTIH-WD 000010
TASK Mmi710  CHEM BASIL-ADD 0h1554  P-REL 000006  OVL. 4 000016  ACT.ADD 073020 MOS-LOCL 000000
INIRPT 11710  KIRNEL  CHANNELF 000020  P.ADDR 01hh16  BASE/OVL 000000 IDLE-HI 000006 1DLE-LO 163067
I=HAND  1H1710  KERNUL  CHANA IN 000020 SIATUS 000000 DAL ADDR 0703h4 CHANNELF O70h04 DESTIN 000101
INIRPT 11710 KERNEL  CHANNECLH 000021 PLADDR 01hh12  BASE/OVL 000000 1DLE~HI 000006 IDLE~-LO 1622h6

1COM mi7i0  1COM CODE 000001 DAL.ADDR 070304  MFSSAGE  1H0026  HOP/CHY 002026 R/W CODE 000001
1ASK Mmiro  1coM BASE-ADD 05631h  P-REL 00016 OVL. ¥ 000132 ACT.ADD 073160 MOS-LOCL 000000
MCM-10 11710 1COM FNCT.CDE 000002 MEM BITS 000000 MEM BITS 011507 MEM-LOC 070304 LNGTH-WD 000010
K=CALL  thi7i0  1COM FUNCT MOSR P-REL 000156 SMOD,ADD 073204 ACT.ADD 073160 B,REG. 000471
TASK M1710  1COMH BASE-ADD 056314 P-REL 000052 OVL.# 000132 ACT.ADD 073160 MOS-LOCL 000000
K-CALL 7o 1CoM FUNCT GETDAL  P-REL 000052 SMOD.ADD 073204  ACT.ADD 073160 B.REG. onou71

1ASK M1710 1COH BASE-ADD 056314 P-REL 000006 OVL. 4 000132 ACT.ADD 073160 MOS-LOCL 000000
INTRPT 151710 KERNEL  CHANNELJ 000010 P.ADOR 014h11  BASE/OVL 000000 IDLE-H!I 000006 IDLE-LO 162230
1=HAND 141710 KLRNLL  LOP,CHN/ 000010 MLSSAGE  1h0026  INTRRPIS 100045 DALS-1.0C 00057  MOS-LOC 000000
TASK 11710 CRIDEM  BASL-ADD 0h321h  P-REL 00006 OVL. # 000023  ACT.ADD 072760 MOS-LOCL 000000
INIRPT  1h1710  KERNEL  CHANNELF 000041 PLADDR Othh11  BASE/OVL 000000 IDLE-HI 000006 IDLE-LO 153000
INTRPI 11707 COLH CHANNLLA 000011 PLADDR On16H42  BASE/OVL. 0U1554  IDLE-HI 000006 1DLE-LO  1h6h04

TASK 1707 COLH BASE-ADD 041554 P=-REL 000066 OVI L4 000016 ACT.ADD 073020 MOS-LOCL 000000
K~CALL 141707 CDEM FUNCT RELDAL  P-REL 00066 SMOD.ADD 073044  ACT.ADD 073020 B.REG. oonus6
A=10-A 141707 CDEM CHANNEL# 000011 MESSAGE  1hoou5  COLE. 4 000001 1OP/CHAN 016024  R/W.CODE 000400
MLM=-10  1hi707  CDLH INCT,CDE 000003 MEM BITS 000000 HMEM BITS 011677 MCM-LOC 066704  LNGTH-WD 000010
TASK Hi707  CbLm BASE-ADD 01554 P-REIL 000006 OVL. # 000016  ACT.ADD 073020 MOS-LOCL 000000

INTRPT 141707  KERNEL  CHANNEL# 000020  P.ADDR 01416 BASL/0VL 000000 IDLE~H! 000006 IDLE-LO 146404
1-HAND 141707  KIRNEL CHANZ IN 000020 STATUS 000000 DAL ADDR 066704  CHANNELA 06674l DESTIN 000101
INTRPT 141707  KLRNEL  CHANNELF 0Ov0021  PLADDR 0116 BASC/0OVL QUO000D  IDLE-HI 000006 1DLE-LO 145554

fcom w77 1coM CODE 000001 DAL.ADDR 0662h  MESSAGE 140036 10P/CHE 002024  R/W CODE 000001
TASK 11707 1COM BASU-ADD 056314 P-REL 000156 OVL.# 000132 ACT.ADD 073160 MOS-LOCL 000000
MEM-10 141707  TCOM INCT.CDE 000002 MEM BITS 000000 MEM BITS 011607 HMEM-LOC 066244 tNGTH-WD 000010
1517
Figure 15-3. FDUMP Sample Output
The UNICOS dump command for examining trace buffers is fdmp(1M). See
the UNICOS System Administrator's Guide, publication SR-2022, for a
complete description of fdmp.
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Figure 15-4 shows an example of the output from fdmp.

$ /etc/fdmp -m iop0 -t -T 10 core/core.xxxx

/etc/fdmp: iop0 memory from file core/core.xxxx Dump date: 07/16/88
13:12:44 Page 1

Sysdump: iop-3 halt 000

Event Clock Overly Ent-1 Ent-2 Ent-3 Ent-4 Ent-5
Chanio 015037 177777 000012 177000 160252 000112 000006
Task 015036 Bcom 045364 000275 000151 101244 000006
Memio 015036 Bcom 000002 000000 013020 074114 000010
K-call 015036 Bcom Mosr 000275 101270 101244 000473
Task 015036 Bcom 045364 000275 000151 101244 000006
Memio 015036 Bcom 000002 000000 013010 072214 000010
K-call 015036 Bcom Mosr 000275 101270 101244 000473
Intrpt 015036 Bcom 000012 045372 045364 000062 071726
Chanio 015036 Bcom 000012 040126 160251 000112 000006
Task 015036 Bcom 045364 000006 000151 101244 000006

*kkkkkkkkkkkkAkxx*x* Dump completed

1518

Figure 15-4. fdmp Sample Output

15.2.3 TRACE EVENT CODES, SUBCODES, AND PARAMETERS

Table 15-1 contains trace event codes, and table 15-2 adds subcodes and
parameters to the Trace Event Codes in table 15-1.

Table 15-1. Trace Event Codes

Event Code Description

!
|
L
|
INTRPTY | TF$INT (1) Exit from common interrupt handler (ICHK)

I

|

|

I

|

I

|

Intrpttt

k-caLLt TF$CALL (2) Entrance to Kernel function processor
K-ca11tt (SERVICE)

Taskt TF$TSK (3) Exit from activity dispatching (ELDP)
Task**

| |
+ Mnemonic used by on-line TRACE and off-line COS FDUMP command.

++ Mnemonic used by off-line UNICOS fdmp.

— e —— —— — — — — — —— — — —

15-8 SM-0046 G



I
I
I
I
I
I
I
I
|
I
I
I
I
I
[
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
[
I
I
|
I
I
I
I
I
[
I
I
I
I
|
I
I

+ Mnemonic

Table 15-1. Trace Event Codes (continued)
| |
Event | Code | Description
] ]
I I
1-HANDT | TF$CHN (4) | Individual interrupt handlers (IIAP, IEXP,
Chanio** | | and ICRI)
I I
k-FNcTT | TF$FCT (5) | Individual Kernel function processor
K-funct | |
I I
SeekT | TF$SEK (6) | Disk seek routine (SEEK)
p2seektt | I
I I
pk-10t | TF$DSK (7) | Disk read/write processor (DDRF)
p2stiott | I
I |
DK-ERRT | TF$DSKER (10) | Entry to disk error recovery (ERRECK
p2errtt | | overlay)
I |
ovL-Lpt | TF$OLAY (12) | Overlay loading (EIAK)
LdovlyTt | |
I I
a-to-at | TF$ATA (13) | Send messages to other IOPs (EMSGIOP)
A-asndTt | |
| |
acomT | TFSACOM (14) | Receive messages from other IOPs (MEMX
Acomsg** | | in ACOM overlay)
[ !
pK-MMT | TF$DKMM (15) | Disk error recovery retries; usually micro
D2micr | | positioning attempts (ERRECK overlay).
| I
pK-LoGT | TF$DKLOG (16) | Disk error logging; signals the end of
D2elog++ | | recovery processing for a disk error
| | (REPORT overlay).
I I
CRTOUTT | TF$CHAR (17) | CRT output character (CRTDEM)
OcharfI | |
| |
BMx0t | TF$BMXO (20) | BMXDEM - Entrance
Bmx-inTT ! |
I I
BMXlI | TF$BMX1 (21) | BMXDEM - Start I/O
Bmx-ioTT | [
I I
emx2t | TF$BMX2 (22) | BMXDEM - Advance data
Bmx-adTt | |
!

L

used by on-line TRACE and off-line COS FDUMP command.

++ Mnemonic used by off-line UNICOS fdmp.
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Table 15-1. Trace Event Codes (continued)
| |
Event | Code | Description
| L
[ |
smx3t | TF$BMX3 (23) | BMXSIO - Entrance
Bmx-sitt | I
| I
Bmx4t | TF$BMX4 (24) | BMXSIO - Path assignment
Bmx-aptt | |
| |
tExot | TF$TEXO (30) | BCOM3 - CPU request
Bcomsg** | |
| |
tex1t | TF$TEX1 (31) | BCOM3 - BIOP response
Bem-rstt | |
| I
TeEX2t | TF$TEX2 (32) | BUFMAN - Entrance
Bfm-intt | |
| [
Tex3t | TF$TEX3 (33) | BUFMAN - Exit
Bfm-dntt | |
I |
TEX4 T | TF$TEX4 (34) | TAPEIO - BMX response
Tpi—rs** | |
| I
TEXST | TF$TEX5 (35) | TDEM - Entrance
Tdm-intt | I
| |
TEX6T | TF$TEX6 (36) | TDEM - Exit
Tdm-dantt | |
| |
Tex7t | TF$TEX7 (37) | TEDM1 - Entrance
Tdo-intt | I
I |
TEX8T | TF$TEXS (40) | TDEM1 - Exit
Tdo-dntt | |
| I
TEx9t | TF$TEX9 (41) | TAPEIO - CPU response
000041t | I
| |
TExAt | TF$TEXA (42) | TAPEIO - DSC Buffer Descriptor Entry read
0oo0042Ft | I
I [
sypIot | TF$BYPIO (46) | Issue I/0 between Buffer Memory and a
000046t | | target memory by using the high-speed
! I

bypass channel.

+ Mnemonic used by on-line TRACE and off-line COS FDUMP command.
++ Mnemonic used by off-line UNICOS fdmp.

15-10
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|
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
[
[
I
I
I
I
I
I
I
I
I
I
|
I

Table 15-1. Trace Event Codes (continued)
| I
Event | Code | Description
| |
| I
t™ouTt | TF$TOUT (47) | Clock-event time-out
Evtouttt | |
| I
MEM-10T | TF$COMIO (50) | Issue I/0 to Buffer Memory and a Target
Memio | | Memory
I |
1comt | TF$ICOM (51) | Receive messages from other IOPs (ICOM)
Icomsgtt | |
| I
pa-sext | TF$D4SK (52) | DCU-5 type disk seek routine (D4DEM)
Daseek?t | |
| I
p4a-HED? | TF$D4HD (53) | DCU-5 type disk head select routine
Dahead¥t | | (D4DEM)
I o
pa-10t | TF$D4I0 (54) | DCU-5 type disk read/write routine (D4DEM
pastioft | | and DD49)
| I
p4-ERRT | TF$D4ER (56) | DCU-5 type disk error recovery retry
paerrtt | | (D3ERR and D4ERR)
I I
ucuot | TF$UCHO (60) | UCSHL - Entrance
Sh—entII | [
I I
ucH1t | TF$UCHL (61) | UCSHL - Exit
sh-exitt | |
| I
uch2t | TFSUCH2 (62) | UCRD/UCWRT - Entrance
sh-siott | I
| |
UCH3I | TFSUCH3 (63) | UCRD/UCWRT - Exit
Sh-iodtt | [
I !
uchat | TF$UCH4 (64) | Driver call - Entrance
Sh-reqtt | |
| |
ucust | TF$UCHS5 (65) | Driver call - Exit
sh-restt | I
| |
scpiot | TF$SCP1 (70) | Concentrator status
oooo7ott | |

|

’.——

+ Mnemonic used by on-line TRACE and off-line COS FDUMP command.
¥+ Mnemonic used by off-line UNICOS fdmp.
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Table 15-1. Trace Event Codes (continued)

I
Event | Code Description
|
|
|
oooo71tt |

I
FEIW/FEIRY| TF$LPHE (72)
oooo72%t |

| | |

+ Mnemonic used by on-line TRACE and off-line COS FDUMP command.

4+ Mnemonic used by off-line UNICOS fdmp.

|
I
]
I
TF$LPH1 (71) | NSC logical path driver request status
|
|
| FEI logical path driver request status
|

I
|
|
|
| Nscrwt
|
|
|
|

Table 15-2. Trace Event Parameters

Event Parameters

Pl = Channel number

P2 = P address

P3 = Base address of overlay

P4 = Idle time (IOP) high-order bits
P5 = Idle time (IOP) low-order bits

INTRPT or Intrpt
TF$INT (1)

Exit from common
interrupt handler

P1 = Function

P2 = Address relative to the base address
P3 = SMOD address

P4 = Activity Descriptor address

P5 = B register

K-CALL or K-call
TF$CALL (2)
Entrance to Kernel
function processor

TASK or Task Pl = Base address

TF$TSK (3) P2 = Address relative to the base address
Exit from activity P3 = Overlay number
dispatching P4 = Activity Descriptor address

P5 = Number of available local buffers

I-HAND or Chanio
TF$CHN (4)

Input A-A channel
interrupt handlers

Pl = IOP input channel number

P2 = Message (see table 2-4)

P3 = Interrupt count

P4 = Number of available local DALS

P5 = Number of available local buffers

I-HAND or Chanio Pl = Expander channel number

TF$CHN (4) P2 = Status
Expander channel P3 = Device status
interrupt P4 = Address of first entry on PUSH queue

P5 = Address of last entry on PUSH queue

15-12 SM-0046 G



Table 15-2.

Trace Event Parameters (continued)

Event

Parameters

I-HAND or Chanio
TFSCHN (4)

Input channel from
mainframe interrupt

K-FNCT or K-func
TF$FCT (5)

Individual Kernel
function processor
(PUSH)

Deactivates

activity until popped

K-FNCT or K-func
(POP)
Reactivates
pushed activity

K-FNCT or K-func
(ALERT)

Creates an activity
in another IOP

K~-FNCT or K-func
(AWAKE)

Activates an activity
in another IOP

K-FNCT or K-func
(RESPOND)

Sends message
response to
activity in
another IOP

K-FNCT or K-func
(NSCIO)

Initiate I/0 to A130
NSC device

Pl
P2
P3
P4
P5

Pl
P2
P3
P4
P5

Pl
P2
P3
P4
P5

P1
P2
P3
P4
P5

Pl
P2
P3
P4
P5

P1
P2
P3
P4
P5

P1
P2
P3
P4
P5

Input channel number
Status

Address of DAL

Current channel address
Destination ID (DA@DID)

Function 1 = PUSH

First entry on linked list
Last entry on linked list
Queue address

0

Function 2 = POP"
Linked activity
Queue address

0

0

Function 15 = ALERT

IOP number (0 through 3)
Number of created overlay
DAL address high-order bits
DAL address low-order bits

Function 16 = AWAKE

IOP number (0 through 3)
Popcell address

DAL address high-order bits
DAL address low-order bits

Function 17 = RESPOND
Address of DAL

Response

Destination IOP (0 through 3)
0

Function 24 = NSCIO

Input address

Input length

Output address

Al130 function or output length

SM-0046 G
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Table 15-2.

Trace Event Parameters (continued)

Event

Parameters

K-FNCT or K-func

( GETMEM)

Allocates Local
Memory in multiples
of 4

K-FNCT or K-func
(RELMEM)

Releases memory to
free pool

K-FNCT or K-func
(SEND)

Initiates output to
mainframe through

6 Mbyte channel

K-FNCT or K-func
{MGET)

Gets Buffer Memory
from buffer pool

K-FNCT or K-func
(MPUT)

Return Buffer Memory
to free pool

K-FNCT or K-func
(POLL)

OUT-C1 - Initiates
output to main-
frame through

6 Mbyte channel

K-FNCT or K-func
(CALL)

Calls another
overlay to perform
a function

I
I
]
|
|
|
I
I
|
|
I
|
I
I
I
I
I
|
I
I
|
I
I
I
I
I
I
|
I
I
I
[
I
I
|
I
|
I
I
|
I
I
I
I
I
I
I
I
l

P1
P2
P3
P4
P5

Pl
P2
P3
P4
P5

Pl
P2
P3
P4
P5

P1
P2
P3
P4
P5

P1
P2
P3
P4
P5

P1

P2
P3
P4
P5

Pl
P2
P3
P4
P5

i

Function 30 = GETMEM
Length in parcels
Address

0

0

Function 31 = RELMEM
Length in parcels
Address

0

0

Function 34 = SEND
Address of DAL

0

0

0

Function 35 = MGET

Buffer Memory address high-order bits
Buffer Memory address low-order bits
Number of buffers allocated

0

Function 36 = MPUT

Buffer Memory address high-order bits
Buffer Memory address low-order bits
Number of buffers to return

0

Function 44 = POLL, also tagged OUT-C1
some places

Address of DAL

0

0

0

Function 50 = CALL

SMOD address

Overlay number

Address of entry in overlay table
Registers saved. Bits 0 through 6 give
the number saved; bits 7 through 15
identify first to be saved.

15-14
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Table 15-2. Trace Event Parameters (continued)
|
Event | Parameters
_]
I
K-FNCT or K-func | P1 = Function 55 = CREATE
(CREATE) | P2 = Overlay number
Creates a new | P3 = Activity Descriptor address
activity in the | P4 = SMOD address
system | PS5 = SMOD size
I
SEEK or D2seek | P1 = Channel number
TF$SEK (6) | P2 = 01d cylinder number
Disk seek routine | P3 = New cylinder number
| P4 = IOP idle time high-order bits
| PS5 = IOP idle time low-order bits
|
DK-IO or D2stio | P1 = Function code in first 7 bits, channel
TF$DSK (7) | number in last 9
Disk read/write | P2 = Cylinder number in first 11 bits, head in
processor | last 5
| P3 = Sector number
| P4 = Local Buffer address
| P5 = Caller's return address
I
DK-ERR or D2err | P1 = Channel number
TF$DSKER (10) | P2 = Error type
Disk error handler | P3 = Channel activity flags
| P4 = Address of current executable DAL
| PS5 = Disk Control Block address
|
OVL-LD or Ldovly | P1 = Overlay number
TF$OLAY (12) | P2 = Base address
Overlay loading | P3 = Number of overlays in Local Memory
| P4 = High-order bits of total number of loads
| for all overlays
| PS5 = Low-order bits of total number of loads
] for all overlays
|
A-TO-A or A-Asnd | P1 = Channel number
TF$ATA (13) | P2 = Message (see table 2-4)
Send messages to | P3 = Internal function code (see following)
other IOPs | P4 = IOP number in first 7 bits, channel number
] in last 9
| PS5 = Read/write function code (DAF$)
|

— SM-0046 G
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Table 15-2. Trace Event Parameters (continued)

Event Parameters
A-TO-A or A-Asnd CODE 1 = Initiate disk I/0
(continued) 2 = Release DAL space
3 = Transfer data from Central Memory
to Buffer Memory (BIOP receives)
4 = Transfer data from Buffer Memory
to Central Memory (BIOP receives)
5 = Send status to COS (MIOP receives)
6 = Transfer from mainframe to Buffer
Memory complete (DIOP receives)
7 = Transfer from Buffer Memory to
mainframe complete (DIOP receives)
ACOM or Acomsg Pl = Code (see code meanings immediately
TF$ACOM (14) preceding)
Receives messages P2 = DAL address
from other IOPs P3 = Message (see table 2-4)
(in overlay ACOM) P4 = First 4 bits contain the device type:;
last 3 bits contain the IOP number.
P5 = Cylinder number in first 11 bits, head

Pl = Channel number

P2 = Cylinder number first 11 bits, head
number error recovery in last 5

P3 = Sector number

P4 = Type of error

P5 = Retry count

DK-MM or D2micr
TF$DKMM (15)
Disk ERRECK Disk
retries

P1 = Channel number

P2 = Type of error

P3 = Recovered/unrecovered status
P4 = Disk Control Block address

DK-LOG or D2elog
TF$DKLOG (16)
Disk error logging

P1 = Channel number

P2 = Character (octal representation of ASCII)
P3 = Address of local buffer

P4 = Activity Descriptor address

P5 =0

CRTOUT or Ochar
TF$CHAR (17)
CRT output character

Pl = Device ordinal

P2 = Channel number

P3 = Channel input tags
P4 = Device status

P5 = Sequence code (KICS$)

BMXO or Bmx-in
TF$BMXO0 (20)

[
|
]
|
|
|
|
|
|
|
I
|
|
|
|
I
|
|
I
|
I
|
|
| number in last 5
|
I
I
|
I
I
I
|
I
|
|
|
|
|
I
|
|
I
I
I
|
BMXDEM - ENTRANCE |
|
|
|
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Table 15-2.

Trace Event Parameters (continued)

Event

Parameters

BMX1 or Bmx-io
TF$BMX1 (21)

BMXDEM - START I/0

BMX2 or Bmx-ad
TF$BMX2 (22)
BMXDEM - ADVANCE
DATA

BMX3 or Bmx-si
TF$BMX3 (23)
BMXSIO - ENTRANCE

BMX4 or Bmx-ap
TF$BMX4 (24)
BMXSIO - PATH
ASSIGNMENT

TEX0 or Bcomsg
TF$TEXO (30)

BCOM3 - CPU REQUEST

TEX1 or Bcm-rs
TF$TEX1 (31)
BCOM3 -

BIOP RESPONSE

TEX2 or Bfm-in
TF$TEX2 (32)
BUFMAN - ENTRANCE

L

P1
| 1
P3
P4
P5

P1
p2
P3
P4
P5

P1
P2
P3
P4
P5

P1
P2
P3
P4
P5

P1
|
P3
P4
P5

P1
P2
P3
P4
P5

P1
P2
P3
P4
P5

Current CPW address
Device command

CPW flags

Device path

CPB flags (CPB@FL)

Device ordinal
Current CPW address
CPB flags (CPB@FL)
Data buffer address
Data byte count

Device ordinal
Request code (RQ$)
CPB address

0

0

Device table address
Channel table address
Control unit table address
Channel number

Device path

Device ordinal

Function (FCS$)

Requested block count
Requested sector count
Dataset description flags

Device ordinal

Transferred block count

Transferred sector count

Valid Buffer Memory sector/block count
Status (TQ@STS)

Device ordinal

Pointer to top of DSC 1list
Pointer to bottom of DSC list
XIOP pointer into DSC list
BIOP pointer into DSC list
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Table 15-2. Trace Event Parameters (continued)
I I
| Event | Parameters
| |
| I
| TEX3 or Bfm-d@n | P1 = Device ordinal
| TF$TEX3 (33) | P2 = Pointer to top of DSC 1list
| BUFMAN - EXIT | P3 = Pointer to bottom of DSC list
| | P4 = XIOP pointer into DSC 1list
| | P5 = BIOP pointer into DSC list
| I
| TEX4 or Tpi-rs | P1 = Device ordinal
| TF$TEX4 (34) | P2 = Operation status (OS$)
| TAPEIO - BMX RESPONSE| P3 = CPB error flags (CPB@EF)
| | P4 = Block done count
| | PS5 = Blocks left in command chain
I I
| TEX5 or Tdm-in | P1 = Device ordinal
| TF$TEXS (35) | P2 = Operation status (OS$)
| TDEM - ENTRANCE | P3 = CPB error flags (CPB@EF) .
| | P4 = Pointer into DSC list for current segment
| | P5 = CPB address
| I
| TEX6 or Tdm-dn | P1 = Device ordinal
| TF$TEX6 (36) | P2 = Bytes transferred to or from Buffer Memory
| TDEM - EXIT | for current command (high-order bits)
| | P3 = Bytes transferred to or from Buffer Memory
| | for current command (low-order bits)
| | P4 = Current CPU address
| | P5 = CPB flags and DSC Buffer Descriptor Entry
| | status. Flags are bits 0-11. The status
[ | is valid only on write operations.
| |
| TEX7 or Td0-in | P1 = Device ordinal
| TF$TEXT (37) | P2 = Requested sector count
| TDEM1 - ENTRANCE | P3 = BIOP pointer into DSC list
| | P4 = Pointer into current sector for next word
i | P5 = Pointer into current word for next byte
I I
| TEX8 or Td0-dn | P1 = Transferred block count
| TF$TEX8 (40) | P2 = Transferred sector count
| TDEM1 - EXIT | P3 = BIOP pointer into DSC list
| | P4 = Pointer into current sector for next word
| | P5 = Pointer into current word for next byte
I l
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Table 15-2. Trace Event Parameters (continued)
I |
| Event | Parameters
| |
| |
| TEX9 or 000041 | P1 = Status (TQ@STS)
| TF$TEX9 (41) | P2 = Blocks/sectors in Buffer Memory
| TAPEIO - CPU RESPONSE| P3 = Maximum block size; high-order bits
| | P4 = Maximum block size; low-order bits
| | PS = 0
I I
| TEXA or 000042 | P1 = Pointer into DSC list
| TF$TEXA (42) - | P2 = DSC Buffer Descriptor Entry status
] DSCREAD | P3 = Contiguous sector count
| | P4 = Record length; high-order bits
| | P5 = Record length; low-order bits
I I
| BYPIO or 000046 | P1 = Function code in upper 2 bits, target
| TF$BYPIO (46) | memory type in next 2 bits, word length
| Issue I/0 between | in last 12 bits
| Buffer Memory and | P2 = High-order bits of target memory address
| a target memory on | P3 = Low-order bits of target memory address
| bypass channel | P4 = High-order bits of Buffer Memory address
| | P5 = Low-order bits of Buffer Memory address
I I
| TMOUT or Evtout | P1 = Timer entry link address
| TF$TOUT (47) | P2 = Time-out routine address
| Clock-event time-out | P3 = 0
] | P4 = 0
I | P5 =0
| |
| MEM-IO or Memio | P1 = Function code (see following)
| TF$COMIO (50) | P2 = High-order bits of a target memory address
| Issue I/0 between | P3 = Low-order bits of a target memory address
| Local Memory and a | P4 = Local Memory address
| Target Memory | P5 = Word length
I |
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Table 15-2. Trace Event Parameters (continued)
| I
| Event | Parameters
| |
| I
| MEM-IO or Memio | Function
| (continued) | 1 = Buffer Memory read, wait until done
| | 2 = Buffer Memory read, do not wait until done
| | 3 = Buffer Memory write, wait until done
| | 4 = Buffer Memory write, do not wait until
| | done
| | 5 = Central Memory read, wait until done
| | 6 = Central Memory read, do not wait until
| | done
| | 7 = Central Memory write, wait until done
| | 10 = Central Memory write, do not wait until
| | done
| | 11 = SSD Memory read, wait until done
| | 12 = SSD Memory read, do not wait until done
| | 13 = SSD Memory write, wait until done -
| | 14 = SSD Memory write, do not wait until done
| |
| ICOM or Icomsg | P1 = Internal function code (IMS$)
| TF$ICOM (51) | P2 = DAL address
| Receive messages | P3 = Accumulator message (see table 2-4)
| from other IOP for | P4 = IOP number in first 4 bits, unit number in
| DCU-5 type disks | next 3 bits, and channel in last 9 bits
| (overlay ICOM) | P5 = Read/write code (DAFS$)
| I
| D4-SEK or D4seek | P1 = Channel
| TF$D4SK (52) | P2 = Ol14 cylinder
| DCU-5 seek routine | P3 = New cylinder
| (overlay D4DEM) | P4 = DCB address
| | P5 = 0
I |
| D4-HED or D4head | P1 = Channel
| TF$D4HD (53) | P2 = 014 head group
| DCU-5 head select | P3 = New head group
| (overlay D4DEM) | P4 = DCB address
| | P5 =0
I |
| D4-I0 or D4stio | Pl = Read/write code in first 10 bits, channel
| TF$D4IO (54) | in last 6 bits
| DCU-5 sector I/0 | P2 = Unit number in first 4 bits, cylinder
| (overlays DD49 and | number in last 12 bits
| D4DEM) | P3 = Head group
| | P4 = Sector
| | P5 = Local Memory buffer
| |
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Table 15-2. Trace Event Parameters (continued)
| |
| Event | Parameters
| L
I I
| D4-ERR or D4derr | P1 = Unit number in first 4 bits, channel in
| TF$D4ER (56) | last 12 bits
| DCU-5 error retry | P2 = Channel activity flags at time of error
| | P3 = Error type (IE$)
| | P4 = Current error status code (S$)
| | P5 = Retry count
| |
| UCHO or Sh-ent | P1 = Channel number
| TF$UCHO (60) | P2 = User Channel Table address
| UCSHL - ENTRANCE | P3 = User Channel state
| | P4 = F-packet request address
| | PS5 = Function code
I I
| UCH1 or Sh-exi | P1 = Channel number
| TF$UCH1 (61) | P2 = User Channel Table address
| UCSHL - EXIT | P3 = User Channel state
| | P4 = F-packet request address
| | P5 = Response status
| |
| UCH2 or Sh-sio | P1 = Channel number
| TF$UCH2 (62) | P2 = High-order bits of Data Length 1
| UCRD/UCWRT - ENTRANCE| P3 = Low-order bits of Data Length 1
| | P4 = High-order bits of Data Length 2
| | P5 = Low-order bits of Data Length 2
| I
| UCH3 or Sh-iod | P1 = Channel number
| TF$UCH3 (63) | P2 = High-order bits of Transfer Length 1
| UCRD/UCWRT - EXIT | P3 = Low-order bits of Transfer Length 1
| | P4 = High-order bits of Transfer Length 2
| | P5 = Low-order bits of Transfer Length 2
| |
| UCH4 or Sh-req | P1 = Channel number
| TF$UCH4 (64) | P2 = User Channel Table address
| Driver call - | P3 = Command code
| ENTRANCE | P4 = Local buffer address
| | PS = I/0 size in bytes
| |
| UCHS or Sh-res | P1 = Channel number
| TF$UCHS (65) | P2 = User Channel Table address
| Driver call - | P3 = Response code
| EXIT | P4 = Local buffer address
| | PS5 = I/0 size in bytes
I |
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Table 15-2. Trace Event Parameters {continued)

Event Parameters

Pl = State of concentrator
P2 = Front-end table address
P3 = Packet address

P4 = Error register

P5 = Station ID

SCPIO or 000070
TF$SCP1 (70)
Concentrator status

NSCRW or 000071 Pl = Logical path
TF$LPH1 (71) P2 = Function/subfunction code
Status of NSC logical| P3 = Status
path driver request P4 = Request address

P5 = Logical path table address
FEIW/FEIR or 000072 Pl = Channel number
TF$LPH2 (72) P2 = Address of request packet
Status of FEI logical| P3 = Status of input operation

P4 = Front-end interface table address
P5 0

path driver request

15.3 DEBUGGER
The IOS debugging utility has the following capabilities:

¢ Sets up to four breakpoints
® Executes I/O instructions
¢ Examines and modifies the following:
- Operand registers
- Operand pointer (B register)
- Accumulator (A register)
- Carry bit (C)
- Exit stack (E register)
- Local Memory
- Buffer Memory

The debugger is composed of two common decks assembled with the Kernel:
DEBUGTOO and DEBUGGER. Deck DEBUGTOO contains resident routines and
debugger data areas. Deck DEBUGGER contains the bulk of the debugger
code. This code is relocatable and must be less than 511 words in
length. The relocatable code is allocated to Local Memory in an IOP when
the debugger is entered during initialization or when called through the
DEBUG command. The Local Memory is released when the BUGOFF command is
entered.
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To enter the debugger during initialization perform the following steps:

1. When deadstarting the IOP, respond to the loader prompt message
(FILE @MTO0: or FILE @DKO:) with a CONTROL-D. The loader returns
the message DEBUG and reissues the prompt message. Respond with
the appropriate tape file number or disk file name.

2. The loader reads in the Kernel and passes control to it. 1In the
MIOP, the debugger gains control. To stop in the debugger in
another IOP during initialization, set the appropriate bit in the
cell DEBUG before proceeding:

Bit IOoP

14 BIOP
13 IOP-2
12 IOP-3

If the debugger is entered during initialization, breakpoints can be
set in both initialization and post-initialization code. Breakpoints
set in the MIOP during initialization do not cause breakpoints to be
set in the other IOPs.

NOTE

Breakpoints set in code executed prior to debugger
initialization cause unpredictable results in the other
IOPs.

After initialization, the DEBUG and BUGOFF commands control the debugger.

Enter the DEBUG command at the console attached to the IOP in which the
debugger is to be used. The command loads the debugger into Local Memory
(if it is not already loaded) and sets the debug base register to the
Local Memory address. The debugger is then given control and accepts
commands. Once the DEBUG command is entered, the debugger remains in
Local Memory until the BUGOFF command is entered.

Format:
| I
| DEBUG |
| |
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The BUGOFF command clears all breakpoints, returns the Local Memory
buffer allocated for the debugger, and sets the debug base register to
0. Before entering the BUGOFF command, enter the X command first (as
described later in this section).

Format:
| I
| BUGOFF |
| D

The following subsections describe the debug commands. The formats for
these commands show a slash following the command if the response is
displayed before a carriage return is entered. If there is no slash
following the command, a carriage return must follow the command.

15.3.1 DISPLAY ACCUMULATOR COMMAND

This command has the following format:

| I
| A/con; [cony] |

Type A to display the accumulator. The debugger responds with a slash
and the current accumulator contents (con;). The accumulator

contents can be modified by immediately typing the new value (conjy)
followed by a carriage return. If the accumulator is not to be changed,
enter a carriage return only.

15.3.2 DISPLAY B REGISTER COMMAND

This command has the following format:

I I
| B/cony [cony] |

Type B to display the B register. The debugger responds with a slash and
the current B register contents (con;). The B register contents can

be modified by typing the new value (cony) followed by a carriage

return. If the B register is not to be changed, enter a carriage return
only.
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15.3.3 DISPLAY CARRY REGISTER COMMAND

This command has the following format:

| C/cony [cony] |

Type C to display the carry register. The debugger responds with a slash

and the current carry register contents (con;). The carry register

contents can be modified by typing the new value (con;) followed by a
carriage return. If the carry register is not to be changed, enter a

carriage return only.

15.3.4 DISPLAY CHANNEL STATUS COMMAND

This command has the following format:

| I
| aI |

The status of channel n is displayed.

15.3.5 ISSUE A FUNCTION ON A CHANNEL COMMAND
This command has the following format:

I |

| nifc |

The function fc¢ is issued on channel n with the A register's initial

value 0. The status of the channel is displayed after the function is

issued.

Format:

I I
| nIfc/xxxxxx |
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The contents of the A register (Xxxxxx) resulting from the function

(fc) are displayed along with the status of the n channel done and
busy flags. If a carriage return terminates this command, the operation

is performed once. If a line feed terminates the command, the same
operation is performed for each line feed entered.

15.3.6 DISPLAY EXIT STACK COMMAND

This command has the following format:

| I
| [n]E/cony [cony] |

Type E to display the E register, the exit stack pointer. Type the exit
stack entry index (n) followed by E to display the contents of the exit
stack at position n (default is 0). The debugger responds with a slash
and the current register contents (con;). The register contents may

be modified by immediately typing the new value (conj) followed by a
carriage return. If the register is not to be changed, enter a carriage
return only. Typing a line feed instead of a carriage return completes
processing of the specified entry and displays the next exit stack entry
and contents for possible modification.

15.3.7 DISPLAY OPERAND REGISTER COMMAND

This command has the following format:

| nR/cony [cony] |

Type the operand register number (n) followed by R to display the
contents of operand register n. The debugger responds with a slash and
the current operand register contents (con ;). The operand register
contents can be modified by immediately typing the new value (conj)
followed by a carriage return. If the operand register is not to be
changed, enter a carriage return only. Entering a line feed instead of a
carriage return completes the processing of the specified register and
then displays the next operand register and its contents for possible
modification. Typing a slash instead of a carriage return completes
processing of the specified register and then displays the contents of
storage at the location specified by the register contents; storage can
be modified by entering the new value followed by a carriage return. If
storage is not to be changed, enter a carriage return only.
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15.3.8 TOGGLE DISPLAY MODE COMMAND

This command has the following format:

Type = to toggle the default display mode between absolute and
overlay-relative. The default mode setting on each entry into the
debugger is absolute. The overlay selected is the last one referenced
either implicitly (by occurrence of a breakpoint) or explicitly (by
setting a breakpoint in an overlay). Toggling to overlay-relative mode
is not allowed if the overlay is not in Local Memory. The default
display mode affects Local Memory and P register displays.

15.3.9 DISPLAY LOCAL MEMORY COMMAND

This command has the following format:

| addr[:name]/cony [con,] |
|

Type the address followed by a slash to display Local Memory. If :name
is included, the contents of location addr of overlay name are
displayed. The debugger responds with the current contents (conp).

The contents can be modified by immediately typing the new value

(cony) followed by a carriage return. If the contents are not to be
changed, enter a carriage return only.

Typing a line feed instead of a carriage return completes the processing
of the current Local Memory location and then displays the next address
and contents for possible modification. Entering a slash instead of a
carriage return completes the processing of the current location and then
displays the contents of the location specified by the current location
contents. Local Memory can be modified by entering the new value
followed by a carriage return. If it is not to be changed, enter a
carriage return only.
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15.3.10 DISPLAY P REGISTER COMMAND

This command has the following format:

I |
| P/cony {cony] |

Type P to display the P register. The absolute P address or the
overlay-relative P address is displayed. The debugger responds with a
slash and the current P register contents (con;). The P register
contents can be modified immediately by typing the new value (conj)
followed by a carriage return. If the P register is not to be modified,
enter a carriage return only.

15.3.11 SET SINGLE BREAKPOINT COMMAND

This command has the following format:

| |
| addr S|T [:name] |

Type the breakpoint address followed by S or T to set a breakpoint. An §
specifies that the breakpoint address is in noninterruptible code; the T
specifies interruptible code. If :name is included, the breakpoint is
set at location addr of overlay name. A maximum of four breakpoints

can be active simultaneously. The first available breakpoint number is
assigned to the breakpoint. A breakpoint cannot be set at address 0. A
single breakpoint is cleared when the breakpoint is encountered.

15.3.12 SET DOUBLE BREAKPOINT COMMAND

This command has the following format:

| |
| addrjy S|T addr;([:name] |
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Type the primary breakpoint address (addry) followed by S or T,
followed by the alternate breakpoint address (addr;) to set a double
breakpoint. An S specifies that the breakpoint address is in
noninterruptible code; the T specifies interruptible code. If :name is
included, the breakpoints are set in overlay name. A double breakpoint
stops at the primary breakpoint when it is first encountered and stops
each subsequent time that the primary breakpoint is encountered after
encountering the alternate breakpoint. A double breakpoint is cleared
only by the nD or D command.

15.3.13 DISPLAY BREAKPOINTS COMMAND
This command has the following format:
I I
[ siT |
| f

Type S or T to display all active breakpoints.

15.3.14 DELETE BREAKPOINTS COMMAND
This command has the following format:
I I
| (n]D |
|

Type D to delete all breakpoints. Type the breakpoint number followed by
D to delete breakpoint n.

15.3.15 SET COUNT REGISTER AND PROCEED FROM BREAKPOINT COMMAND

This command has the following format:

I I
I x |
I
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Type X to start execution at the current value of the P register; that
is, to proceed with program execution. Execution continues until another
breakpoint is encountered. (This command need not be followed by a
carriage return.)

15.3.16 DISPLAY BUFFER MEMORY COMMAND

The debugger can also reference and modify Buffer Memory. The following
command references a word of Buffer Memory.

Format:

I I
| Maddr/cony |

Type M followed by a Buffer Memory address (up to 8 digits), followed by
a slash to display one 64-bit Buffer Memory word. A line feed displays
the next sequential word.

A second form permits 16 words of Buffer Memory to be accessed at a time.
Format:

I [

| Maddr +|- |

|

Type M followed by a Buffer Memory address (up to 8 digits). If this is
followed by a plus sign, the debugger displays the next sequential 16
words. Typing a minus displays the previous 16 words. Subsequently, +
or - can be typed alone to scan memory in either direction. A carriage
return or a line feed terminates the command.

Buffer Memory may also be accessed by the parcel.

Format:

| [
| Maddr A|B|C|D cony [cony] |

I

Type M followed by a Buffer Memory address (up to 8 digits), followed by
an A, B, C, or D to display 1 parcel of the specified address. The
contents are modified by typing in the new value (cony). A carriage
return terminates the command. A line feed displays the next sequential
parcel.
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15.3.17 DISPLAY HIGH-SPEED CHANNEL COMMAND

The debugger can be used to reference and modify memory attached to any
100-Mbyte channel connected to the IOP. The console used must be
attached to the IOP with the high-speed channel to be referenced. The
commands are the same as those used by the Buffer Memory display
commands, except that they are prefaced by an 'H' instead of an 'M'.

Formats:

I |
| Haddr/cony |

Type H followed by the high-speed address to be displayed. The full
64-bit word is displayed in parcel format. A line-feed displays the next
sequential word. A carriage return terminates the command.

I |
| Haddr +|- |
1

Type H followed by a starting high-speed address. If followed by a +, 16
words beginning at the specified address are displayed. A - causes the
previous 16 words to be displayed. Subsequently, + or - may be typed
alone to scan memory in either direction. A carriage return terminates
the command.

I |
| Haddr A|B|C|D cony [cony] |

If the address is followed by an A, B, C, or D, the specified parcel is
displayed. At this time, the parcel displayed can be modified by typing
the new parcel in. A line feed displays the next sequential parcel. A
carriage return terminates the command.

15.3.18 PROCESSING OF CHANNELS USED BY THE DEBUGGER COMMAND

The debugger preserves the state of the Done flag for the real-time
clock, Buffer Memory, and console input channels. For a system being
debugged, time effectively stands still while in the debugger, since the
real-time clock interrupts are ignored.
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15.4 PATCH OVERLAY

The overlay PATCH displays and/or modifies the value of a parcel in an
overlay or in Kernel-resident code.

PATCH is activated by entering the following command at any Kernel
console.

Format:

I |
| PATCH ovl|KERN addr [value] |

ovl Name of the overlay to be displayed or modified
KERN Kernel code will be displayed or modified

addr Parcel address, in octal, relative to the beginning of the
overlay or of Kernel code :

value Optional octal value to enter into the specified address

If the optional value is not entered, PATCH displays the current contents
of the specified location on the console screen, along with the name of
the overlay (or KERN) and the address. If the optional value is entered,
the new value is displayed. ,

In the following example, italic type represents the information
displayed by PATCH:

PATCH ACOM 122
ACOM 000122 000027

PATCH ACOM 122 0
ACOM 000122 000000

When an overlay is specified, PATCH searches the overlay area of Buffer
Memory and displays or modifies the content of the address as directed.
All overlays are released from Local Memory to ensure that the modified
copy of an overlay is loaded from Buffer Memory the next time it is
called.

If the Kernel is specified, PATCH searches the area of Local Memory
containing the Kernel code.

15-32 SM-0046 G



15.5 LISTP OVERLAY

The LISTP overlay prints a listing of assigned $PUNTIF Kernel halt codes
(in octal) and their definitions. LISTP is a Kernel overlay activated by

entering the LISTP command at the MIOP console.
Format:
N |
| LISTP |
|
The following is an example of the output produced by LISTP.

KERNEL HALT (PUNT) CODES

Code Meaning

000 No error code specified on $PUNTIF macro
001 Local Memory error (always hardware)

002 Buffer Memory error on deadstart (always hardware)
003 Buffer Memory error (always hardware)

004 High-speed channel error (always hardware)
005 Invalid message received from CPU

006 Invalid parameter in disk request from CPU
007 Program was executing at location 0

010 Local Memory location 0 was overwritten

011 Undefined message received on IOP communication channel
012 Overlay does not exist

013 Station stack overflow or underflow

014 Local Memory buffer not available

015 Buffer Memory disk buffer not available

016 Invalid local buffer release call

017 Buffer Memory incorrectly configured

020 IOP message channels incorrectly configured
021 SMOD is too large for area in Buffer Memory
022 Invalid Local Memory address

023 Illegal interrupt program sequence code

024 Stop request received from CPU

025 Low-speed channel error (always hardware)
026 Block number validation trap

040 Block multiplexer interrupt processor error
041 Bad CRW address in Device Table

042 Block multiplexer start I/0O error

044 Block multiplexer confiquration error

050 DD-49 disk software

051 Debugger was not loaded

052 Bad Buffer Memory allocation request

053 Bad Local Memory address on high-speed I/0 call
054 Invalid I/O length specified
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Code

055
056
057
060
061
062
063
064
065
066
067
070
071
072
073
074
075
076
077
100
101
102
103
104
105
106
111
112
113

Meaning

No high-speed channel configured for request
Illegal activity activation requested

Buffer Memory DAL queue exhausted

Illegal Demon call

Undefined Kernel service request

Illegal Kernel service request

Bad Kernel service request parameter
Requested device not configured

Illegal IOP requested on Kernel service request
Requested queue full

Illegal I/0 address specified

SMOD error

Local Memory space exhausted

Illegal overlay load requested

Corrupted Local Memory chain

Bad Local Memory release

Bad I/0 parameter

Unexpected interrupt received

Disk error

AMAP not available for system initialization
Illegal overlay number read during initialization
IOP initialization error

Buffer Memory configuration error

Overlay too large for loading

Premature tape end-of-file (EOF) encountered
Exit stack fault

Channel or buffer not configured

Path to memory not configured

Target memory not legal value

15.6 LISTO OVERLAY

LISTO is a Kernel overlay activated by entering the LISTO command at the

MIOP console.

Format:

| LISTO |

15-34
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The overlay prints information on each overlay defined within the Kernel
system. The information includes the following:

Overlay number in octal

Overlay name

Size of the overlay specified in the octal number of parcels
Octal address in Buffer Memory where the overlay is stored

e & ¢ O

Figure 15-3 shows an example of the output produced by LISTO.

Ovi MName Size BM-Upr BM—Luwr MNo. Oul Name Size BEi-Upr Bri-Lur No  Oul Name Size BM-Upr BM-Lur
AAP 3454 oa  @174s7 @1 ACOM 2000 a  B17sT2 @8z AMSG av44 eza172
EMAGET nav ue QzB3e3 @4  BMGET G414 28 vzg462 05 CALL 1224 828565
CARD az34 Be ez1832 a7 CDEM 11068 8o Bvziial 18 CONFIG 1264 221321
ar44 wo  Br1E74 12 DBGET n36a 08 Bz17ES 13 DISK 1608 QAz20n1
B47a @8 Bzz4z1 1S DKIOEX aLze a8  0z2537 16 DKSET 2274 0z257TS
2220 @ 822654 29 ERRECK 704 20 RAZ27I0 21 ERRDMP 1520 823301
2410 2@ B237R4 23  HDRPAG 10820 90  O24006 24 HPLOAD @454 824212
@430 08 B24325 28 MSTNEW €4 20 0244332 27 HSPGET a374 nZ4450
arveo o8 824547 3 PATCH 544 [ S S e 32 START arv44 i
STARTA 1619 03 0z5271 34 STARTL 1444 en  orseI3 35 STARTZ erea
STARTZ @544 aa  Aze33v 37 LTART4 @234 0A  DZE4TD 40 STARTS 444
STSGET Q404 32 BZ6ETA 42 SYss 3524 [ I ST 43 SYSTEXT @164 BETT 1R
TAPE 8518 {5 I v g = 45 TCOM az3e P2 @3297S 46 TDUMP 1508 @301 43
TRACE 1330 aa TR TRACK 0164 Ba AER7TS1 a14a 131605
»CRD B34 [ae] 3 XPRT azao [Ee) 3 2134 [21213
SDMPL 123 %] S5 SOMP2 1128 5] @334
SOMPS 0zi4 [5%] 61 SUMPE azse 23 A1e4
SDMPR 2554 aa 64 PBEGIN 34 =] 3 < 1530
ETD 268 oa 57 ETO azz4 o3 923343 7B CHNTS avsg
DEVICE @400 oa 7z DIVIDE J3e4 @A P3ATAS ore oz4a Q8  [34e02
LISTO 268 aa 7S MIGHND 114 aa @342Z8 HFDARTA avva @R A34431
MULTIPLY =2 oa elva  OTE @l 280 B35444 FLOT o518 0a  B35476
FLOTIT avz4a a3 8103 FRNT aza4 e AzEean TEST 434 an
TIME 8518 an B1OE  UBTAFE 1524 [E]5] UNBLK ara @a
XCARD [Z=1=s) B3 a111  *IARDA ar2a jal) HCARDB BE44 s
HPRINT arsa 5%) Bl14  “PRNTH 140@ 6] azvrTal XTHPE 0a 846231
XTHPER 1224 ix] 0117  <THPEE oo R4EEET EDDELE [5/x]
EDINST asss a5} @Lz2  EDPARS e EDPRNT an
EDREPL a1ze ga 241740 Alzs  ENTYPE LINGET e D420322
LINFPUT ReEE oy B421:4 0130 CLERR IOPY ) B42345
COFYD 1144 oa  R4255] 0 a0 FoMP a0 B43227
FOUMPE 0304 a0 042475 FLORD jals] FLOARDE oa
FSTAT 1204 az FURGE A O3KI0 (3]
FILACC @374 e} FILCLS fula} 1145 FILCRE %]
FILDEL 0414 i's} FILGET o0 a1sn FILNIT 23 B4517a
FILFOFP Bz7T4 a9 FILFUT a0 @1sz  FILSTT 02 845400
ar44 oe PSTRTL a6 RSTRT2 564 0 B45753
nzze [55] COMC 55} CONCERR areq oA B4E35a
a4 TOMCT oo CRATMSG 3440 08 @473Er
as7T4 o ENTFID o FREERUFS @340 o
ez40 o EN S o LOGOMNE BS54 [l
o318 [§e] ! FEWRIT a1s4 @
a s} MSGI0 8154 an
|2 ] (58] REMUID 74 e
2104 [ails) LPDATE 24320 A8 AS1417
1274 a3 LCP a7e0 P8 052252
1204 jals] FOST D434 a0 @s3024
[50%] CLEUE [5]5]
(5] nI=PaL 28
12 [ e e
i} COMME OMMES (%]
5% VOMMET COMMES a0
ZOMMAS CML MML L A
OML S FARBEL DR B0
LT o R LET
LPATIN avo4
NEGDE DESCRIBE G164
DEVDAT LTSPLIAY a31a
ERFDIS ERFOF azva
IDEEINS IDLGET 114
IFRMT RS
LIk 1100 s 1514
MU 11344 a PROTOCOL 1214
FEAD 145 axs S ©esz0
S0 4560 1301 ATAHDIS 1784, STRGEIN 1144

Figure 15-3. LISTO Sample Output
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15.7 DKDMP OVERLAY

DKDMP is a Kernel overlay that dumps a selected portion of the disk
directly to the IOS printer or Kernel console. The overlay is activated
y entering the DKDMP command at the MIOP Kernel console.

Format:

I i
| DKDMP |
I

DKDMP issues a sequence of messages requiring response. The following
chronological list summarizes these messages and the required actions.

Message

-ENTER A TO REQUEST ABORT

~-ALL ENTRIES ARE IN OCTAL

PARCEL OR WORD FORMAT (P OR W)?

PRINTER OR DISPLAY (P OR D)?

IOP?

CHANNEL?

UNIT?

CYLINDER?

HEAD?

15-36

Response/Action

Informative; typing an A in response to
any of the following prompts terminates
the disk dump operation.

Informative; all responses to the
following requests must be entered in
octal.

Enter "P'" for parcel format, or "W" for
word format; then press RETURN.

Enter "P" to send the dump to the IOS
printer, or "D" to send it to the
Kernel console; then press RETURN.

Enter the I/0 Processor number to which
the desired disk is attached and press
RETURN.

Enter the desired channel number and
press RETURN.

Enter the desired unit number and press
RETURN. This message is only displayead
when dumping data from a DD-39 or DD-40
disk unit. A response of 0 through 2
is legal for DD-39. A response of 0 or
1 is legal for DD-40.

Enter the desired cylinder number and
press RETURN.

Enter the desired head number and press
RETURN.
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Message

STARTING SECTOR?

NUMBER OF SECTORS?

CONTINUE (Y OR N)?

-DISK DUMP COMPLETE

~-CHANNEL nn EMPTY

-DISK DUMP ABORTED

-DISK ERROR

-INPUT PARAMETER ERROR

-PRINTER ERROR

SM-0046 G

Response/Action

Enter the sector number at which to
begin the dump and press RETURN.

Enter the total number of contiguous
sectors to dump and press RETURN. The
maximum number of sectors allowed is
177777g. This message is only issued
if the output is to the IOS printer.

Enter "Y to view the next sector, or
“N" to terminate. This message is only
issued if the output is to the Kernel
console.

Informative; this message is displayed
once all sectors are successfully
dumped to the printer.

Informative; this message is displayed
when DKDMP determines that no disk is
connected to channel nn. (This
message is followed by the CHANNEL?
request.)

Informative; this message is displayed
when the program terminates early,
either from an operator request (by
entering an A) or from a disk or
printer error.

Informative; a disk read error has
occurred. DKDMP aborts.

Informative; this message is displayed
when the program detects an invalid
operator response. This message is
followed by another request for the
parameter in which the error was
detected. For example:

INPUT PARAMETER ERROR
CYLINDER?

Informative; either the printer is not
available or an error has occurred
while the printer was trying to print a
line. DKDMP aborts.
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APPENDIX SECTION







A. DUMP ANALYSIS

This appendix describes some procedures used in analyzing I/O Subsystem
(1I0S) dumps:

SM-0046 G

Record any operator interactions with the Kernel for later
reference. Record the time and the date the dump was taken.

Examine the punt code in the message. Get the meaning of coded
dumps from LISTP (key-in) or from section 11, Debugging Tools.

Take the dump according to CRI systems analyst specifications as
follows:

- Dump Kernel tables, DALS, non-Kernel tables and free memory,
and Disk Control Blocks (DCBs).

- It is advisable to take SYSDUMP and print the I/O Processor
(IOP) that crashed. Other IOPs memories are then available
if needed.

Make sure the listing matches the dump. The assembly date in the
listing should match date in Deadstart Done message. If they do
not match, the approximate difference in the Kernel can be
determined from the dump by finding the label INTERRUPT in the
listing and comparing it to the first entry in the exit stack.

Determine the overlay base address from operand register 3 (%B).
If zero, the halt occurred within the Kernel-resident area.

Determine the overlay number currently running from operand
register 63 (%OVLNUM).

Determine the overlay from the LISTO listing or by examining the
address in operand register 3. (The first 8 characters in an
overlay are its name in ASCII.)

Get the exit stack (E) pointer from location EXSAVE+3. EXSAVE is

a label in the Kernel immediately after the Kernel tables. Its
format is as follows:

Bits Description

0 Contents of A at halt
1 Carry (C)




Bits Description

2 B register
3 Exit Stack pointer (E)
4-23 Exit Stack

24-163 DN + BZ (done and busy status) of all channels at halt

Get P from EXSAVE+4+E-1. P is the address of a return jump or
point in code when an interrupt occurred.

If P is in an overlay, determine relative P by subtracting the
base address (%B). (P is in an overlay if P is greater than %B.)

Once the appropriate $PUNTIF macro is found in the listing, use
the trace dump to determine the sequence of events leading up to
halt (section 11, Debugging Tools, describes trace entries).

Examine the following information in history traces:

- The time of the trace entry in millisecond increments is
saved, which gives a useful impression of the length-of time
between events.

- The overlay in control at the time of the trace is always
saved. If the Kernel is in control (usually in the idle
loop), the overlay number is 177777.

- On task activation traces ('TASK' - type 3), the address of
the Activity Descriptor is saved. This information is useful
to find which of the activities in the system is doing what
and to analyze activity conflicts and possible timing
problems.

- Service requests to the Kernel are always traced and are
usually helpful to understand the sequence of an activity's
functions. In FDUMPs, they are printed as K-FNCT (in raw
dumps they are type 5).

If you suspect what is causing a halt (for example, A RELMEM), but
you cannot find it in the trace (it may have happened too far in
the past), try to re-create the halt, but with only one or two
specific trace events enabled.

Look for a pattern in the trace dump that would indicate that the
system is looping through a group of overlays repeatedly. Try to
isolate the reason for the loop.

If the Kernel does not halt but seems to hang up and you are

unable to access the system through the Kernel CRT, there may be
an infinite loop in an overlay.
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Find the overlay in register 3 (%B).

Examine the operand registers to determine the extent and
reason for the loop.

e Although the done (DN) and busy (BZ) states of all channels are
saved in the dump immediately after the exit stack and normally
printed by FDUMP, you must know the following information when

reading a raw dump:

If the channel is DN, the first parcel of the 2 parcels for
this channel is set to 1.

If the channel is BZ, the second parcel is set to 1.

Accumulator channels from the IOPs for communication usually
have the input channel busy (BZ).

The command channel for input from the Cray mainframe is
normally awaiting input and is busy (B2).

The CRT input channels are usually waiting for characters to
be entered from the keyboard and thus are busy (BZ).

® Examine dedicated Kernel registers (described in table A-1) for
irreqularities.

Table A-1. Kernel Registers

if none.

I I |

| Register | Value | Description

| ] ]

I I |

| AA { O | Base address of the Kernel; always set to O.
| | I

| AB,AC | 1,2 | APML scratch registers

I | |

| %B | 3 | Base address of the overlay; 0 if none.

| | |

| %ACTIVE | 6 | Current Activity Descriptor, one in control;
| | | 177777 if none.

I I |

| %SMOD | 7 | Address of SMOD currently being run; 177777
| | | if none.

I I |

| %OVLNUM | 63 | Pointer to current overlay number; 177777

I I I

I l l
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Table A-1. Kernel Registers (continued)

channel; zero if not present.

I | |

| Register | Value | Description

| ] ]

I | I

| %PUNT | 64 | Address of Punt routine entrance

I | I

| RD,RE | 100,101 | E at last interrupt; (E) at interrupt point
| | | where Kernel was last interrupted.

I | |

| %CLKU,%CLKL| 102,103 | Kernel real-time clock (retained in

| | | milliseconds)

I I I

| %ICHAN | 106 | Channel of last interrupt; zero if all

| | | interrupts processed.

I I I

| %HISP | 161 | Channel number of high-speed (100- Mbyte)
| I I

| | L

Examine Activity Descriptors (AD) to see whether information in
them is meaningful. The last AD activated has its address in
%ACTIVE (operand register 6) if it is active. All ADs in the IOP
are linked together through parcel 1 (ADGAL) of the ADs. The
chain begins at EACT+l.

Examine SMOD area in Local Memory to find registers at time of
last service request to Kernel. Address of SMOD area is found in
location ESMD in the Kernel tables. There is one SMOD area for
each IOP, used only when an activity is active. If an activity is
active, the address of the SMOD is located in %SMOD (operand
register 7). Other SMODs are saved in Buffer Memory at an address
found in the AD at location AD@MSU (parcels 3 and 4).
Examine the following items in SMOD for good clues to problems:

- AD address in Local Memory

- §Size of SMOD entry

- Overlay table address of overlay making last call

- A, B, C, and E registers

- Exit stack

- Operand registers saved on last CALL

- Global registers if SMOD just read into memory
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® For
see
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disk-related problems, examine Disk Control Blocks (DCBs) to

if any irregularities are evident. Note the following items:

Pointers to DCBs are found in Kernel tables DCCB through
DCCB+17. (The last DCU-4 DCB to have any processing done is
often in register DA. The last DCU-5 DCB to have any
processing done is often in register DDCB defined in overlay
DD49.)

DCU-4 channels that are being used have a nonzero value in
parcel 0 (DB@FLG) and addresses of executable DALs are in
parcel 2 (DB@EDL).

DCU-5 channels that are being used have a nonzero value in
parcel 0 (DK@ACT).

The DCB contains a count of recovered and unrecovered errors
on the channel and saved information about the last
unrecovered error (such as cylinder, head, and sector).







B. IOS CONFIDENCE UTILITIES

I/0 Subsystem (IOS) confidence utilities perform confidence tests on
hardware elements of the IOS and report any errors. MOSTEST and HSPTEST
take control of the IOS and cannot be run concurrently with other
software. This appendix describes the commands in alphabetic order.

The following diagnostic commands can be entered at the Kernel console on
any IOP:

Command Description
CHNTEST Tests 50-Mbit channels in loop-back mode
STOP Halts execution of a test program

The following commands can be entered only at the MIOP Kernel console:

Command Description

ECHOCP Echoes data between the MIOP and the mainframe
HSPTEST Tests 100-Mbyte channels

MOSTEST Tests Buffer Memory

SSDTEST Tests SSD Memory

XDK Tests Peripheral Expander disk unit

XMT Tests Peripheral Expander tape unit

XPR Tests Peripheral Expander printer unit

The following command can be entered only at the XIOP Kernel console:

Command Description
CPTEST Tests on-line tape devices connected to the Block
Multiplexer
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B.1 CHNTEST COMMAND

The CHNTEST command initiates a basic channel loop back test to verify
the reliable transfer of data on a 50-Mbit channel pair. The input
channel must be cross-cabled to the output channel of the pair being
tested.

CHNTEST is initiated by entering the CHNTEST command and channel number,
followed by a carriage return, at the Kernel console of the IOP with the
channels.

I I
| CHNTEST chn |

chn Channel number of the input channel of the pair

CHNTEST runs continuously until terminated by a channel error, data
validation error or until the STOP CHNTEST command is entered at ‘the
Kernel console.

The Kernel console displays the following informational messages:

Message Description

CHNTEST: INPUT ERROR - STATUS: xxx An input channel error was
detected. Channel status
was XXX.

CHNTEST: INPUT ERROR - TIME-OUT An input channel time-out

error was detected.

CHNTEST: INPUT ERROR NO READY/WAITING An input channel error was
detected. Ready/Waiting

is not present.

CHNTEST: OUTPUT ERROR STATUS: xxx An output channel error
was detected. Channel

status was xxx.

CHNTEST: OUTPUT ERROR TIME-OUT An output channel time-out

error was detected.

CHNTEST: DATA EXPECTED: yyy A write data error was
detected. Actual data was
written to a 50-Mbit
channel.
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Message Description

CHNTEST: DATA RECEIVED: zzz A read data error was
detected. Actual data was
read from a 50-Mbit
channel.

CHNTEST: TERMINATED This is displayed when
CHNTEST terminates

B.2 CPTEST COMMAND

CPTEST performs a minimum reliability test to on-line tape devices
connected to the IOP Block Multiplexer. It writes a file to tape and
reads it back using both read forward and read reverse. CPTEST performs
no error correction and terminates on any error encountered.

CPTEST is initiated by entering the CPTEST command and parameters,
followed by a carriage return, at the XIOP Kernel console.

| |
| CPTEST Uy Uy . . . Up |

Up List of ordinals of devices to be tested

The devices should be configured with DOWN status. See the CONFIG
command in the I/O Subsystem (IOS) Operator's Guide for COS, publication
SG-0051 or the I/O Subsystem (IOS) Operator's Guide for UNICOS,
publication SG-2005.

The XIOP Kernel console displays the following informational messages:

Message Description

BAD DEVICE REQUEST The device is already open
or the device ordinal is
invalid.

READ/WRITE ERROR An I/0 error occurred

CONTROL FUNCTION ERROR An I/0 error occurred on a

Write Tape Mark, Rewind,
or Backspace File command.

MOUNT FAILURE The tape failed to become

ready on the requested
drive.
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Message Description

NO WRITE RING The tape is file protected

READING A tape is being read
(forward direction)

WRITING A tape is being written

REVERSE READING A tape is being read
(reverse direction)

CPTEST ABORTED Displayed after another
error message

OPEN FAILED An unusual condition
caused the tape mount to
fail

CPTEST COMPLETE Displayed if all functions

were successful

B.3 ECHOCP COMMAND

The ECHOCP command initiates a test that echoes data between the MIOP and
- the Cray mainframe across the 50-Mbit channel, and validates data. The
Cray operating system COS must be executing to run the test.

ECHOCP is initiated by entering the ECHOCP command, followed by a
carriage return, at the MIOP Kernel console.

| I
| ECHOCP |

ECHOCP runs continuously until terminated by a data validation error or
until the STOP ECHOCP command is entered at the MIOP Kernel console.

The MIOP Kernel console displays the following informational messages:

Message Description
ECHOCP: CPU NOT RESPONDING - RETRY? The mainframe is not

responding. Type Y to
retry or N to terminate
the test.
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Message Description

ECHOCP: DATA EXPECTED: yyy A write data error was
detected. Actual data

written to the mainframe.

ECHOCP: DATA RECEIVED: zzz A read data error was
detected. Actual data
read from the mainframe.

ECHOCP: CONTINUE? Type Y to continue the
test; N to terminate
ECHOCP.

ECHOCP: TERMINATED This is displayed when

ECHOCP terminates

B.4 HSPTEST COMMAND

The HSPTEST command initiates a test that generates a high level of
100-Mbyte channel activity on each IOP with an attached 100-Mbyte channel
to Central Memory. The option to validate data is available at the cost
of reduced channel activity.

HSPTEST is initiated by entering the HSPTEST command, followed by a
carriage return, at the MIOP Kernel console.

I I

| HSPTEST |

|

Each MIOP Kernel console with an 100-Mbyte channel attached to Central
Memory display the following prompting messages:

Message Description

HSPTEST: (1) READ/WRITE/VERIFY Read, write, and verify
data.

HSPTEST: (2) READ/WRITE Read and write data.

HSPTEST: (3) READ Read data only.

HSPTEST: (4) WRITE Write data only.

HSPTEST: (5) QUIT Terminate HSPTEST.

HSPTEST: SELECT 1-5 Enter a number between 1

and 5 designating the type
of channel activity.
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Message Description

HSPTEST: ENTER ADDRESS RANGE IN OCTAL Enter a starting address
followed by an ending
address. The two
addresses must be
separated by at least one
character that is not an
octal digit. Addresses
are checked to ensure that
they are within the range
of the configured memory
size of Central Memory.

HSPTEST: (S)INGLE PASS OR (L)OOP Type S for one pass, L for
continuous execution.

HSPTEST: (B)LOCK OR (W)ORD INCREMENTAL TRANSFERS
Type B for one sector
transfers (maximum channel
rates), W for word
incremental (address
testing).

HSPTEST: STOP ON ERROR? (Y)ES OR (N)O Type Y if test is to stop
on error, N if test
reports error and
continues.

HSPTEST runs continuously until terminated by a STOP HSPTEST command
entered at the IOP Kernel console or until an error is encountered during
verification (if the stop on error option was selected). Progress of
HSPTEST can be monitored on the station MONITOR HSPIO display.

The Kernel console displays following informational messages:

Message Description
HSPTEST: DATA ADDRESS: xxx A data error was

detected. Central Memory
address was xxX.

HSPTEST: DATA EXPECTED: yyy A write data error was
detected. Actual data was
written to Central Memory.

HSPTEST: DATA RECEIVED: 2zz2z A read data error was
detected. Actual data was
read from Central Memory.
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Message Description

HSPTEST: CONTINUE? This is displayed if the
stop on error option was
selected. Type Y to
continue, N to terminate
HSPTEST.

HSPTEST: NO HIGH-SPEED ON THIS IOP This is displayed if the
100-Mbyte channel to
Central Memory is not
configured on this IOP.

HSPTEST: TERMINATED Displayed when HSPTEST
terminates

B.5 MOSTEST COMMAND

The MOSTEST command initiates a test that generates a high level of
Buffer Memory I/0 activity from confiqured IOP. The option to validate
data is available at the cost of reduced channel activity.

MOSTEST is initiated by entering the MOSTEST command, followed by a
carriage return, at the MIOP Kernel console.

| I

| MOSTEST |

|

Each configured IOP Kernel console displays the following prompting
messages:

Message Description

MOSTEST: (1) READ/WRITE/VERIFY Read, write, and verify
data.

MOSTEST: (2) READ/WRITE Read and write data.

MOSTEST: (3) READ Read data only.

MOSTEST: (4) WRITE Write data only.

MOSTEST: (5) QUIT Terminate MOSTEST.

MOSTEST: SELECT 1-5 Enter a number between 1

and 5 designating the type
of Buffer Memory I/0
activity,
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Message

MOSTEST:

MOSTEST:

Description

(B)LOCK OR (W)ORD INCREMENTAL TRANSFERS

STOP ON ERROR? (Y)ES OR (N)O

Type B for one sector
transfers (maximum channel
rates), W for word
incremental (address
testing).

Type Y if test is to stop
on error, N if test
reports error and
continues.

MOSTEST runs continuously until terminated by a STOP MOSTEST command
entered at the IOP Kernel console or until an error is encountered during
verification (if the stop on error option was selected). Progress of
MOSTEST can be monitored on the station MONITOR BMIO display.

The Kernel console displays the following informational messages:

Message

MOSTEST:

MOSTEST:

MOSTEST:

MOSTEST:

MOSTEST:

DATA ADDRESS: xxx

DATA EXPECTED: yyy

DATA RECEIVED: ,zzz

CONTINUE?

TERMINATED

Description

A data error was
detected. Buffer Memory
address was XXX.

A write data error was
detected. Actual data was
written to Buffer Memory.

A read data error was
detected. Actual data was
read from Buffer Memory.

This is displayed if the
stop on error option was
selected. Type Y to
continue, N to terminate
MOSTEST.

This is displayed when
MOSTEST terminates.
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B.6 SSDTEST COMMAND

The SSDTEST command initiates a test that generates a high level of
100-Mbyte channel activity on each IOP with an attached 100-Mbyte channel
to SSD Memory. The option to validate data is available at the cost of
reduced channel activity.

SSDTEST is initiated by entering the SSDTEST command, followed by a
carriage return, at the MIOP Kernel console.

| |

| SSDTEST |

| D |

The Kernel console with an attached 100-Mbyte channel to SSD Memory
displays the following prompting messages:

Message Description

SSDTEST: (1) READ/WRITE/VERIFY Read, write, and verify
data.

SSDTEST: (2) READ/WRITE Read and write data.

SSDTEST: (3) READ Read data only.

SSDTEST: (4) WRITE Write data only.

SSDTEST: (5) QUIT Terminate SSDTEST.

SSDTEST: SELECT 1-5 4 Enter a number between 1

and 5 designating the type
of channel activity.

SSDTEST: ENTER ADDRESS RANGE IN OCTAL Enter a starting address
followed by an ending
address. The two
addresses must be
separated by at least 1
character that is not an
octal digit. Addresses
are checked to ensure that
they are within the range
of the configured SSD
Memory size. The starting
address must be on a
1000g word boundary.

The ending address must be
the last word of a 1000g
word block.
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Message Description

SSDTEST: (S)INGLE PASS OR (L)OOP Type S for one pass; L for
continuous execution.

SSDTEST: STOP ON ERROR? (Y)ES OR (N)O Type Y if the test is to
stop on error; N if the
test is to report errors
and continue.

SSDTEST runs continuously until terminated by a STOP SSDTEST command
entered at the IOP Kernel console, or until an error is encountered
during validation (if the stop on error option was selected). Progress
of SSDTEST can be monitored on the station MONITOR SSDIO display.

The Kernel console displays the following informational messages:

Message Description
SSDTEST: DATA ADDRESS: xxx A data error was

detected. SSD Memory
address was xxx.

SSDTEST: DATA EXPECTED: yyy A write data error was
detected. Actual data
written to SSD Memory.

SSDTEST: DATA RECEIVED: zzz A read data error was
detected. Actual data
read from SSD Memory.

SSDTEST: CONTINUE? This is displayed if the
stop on error option was
selected. Type Y to
continue, N to terminate
SSDTEST.

SSDTEST: NO HIGH-SPEED ON THIS IOP This is displayed if a
100-Mbyte channel to SSD
Memory is not configured
on this IOP.

SSDTEST: TERMINATED This is displayed when
SSDTEST terminates
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B.7 STOP COMMAND

The STOP command terminates an on-line test. It must be entered in the
following format at the Kernel console of each IOP in which the test is
active:

| |
| STOP test |

test On-line test name

B.8 XDK COMMAND
The XDK command initiates a confidence test on the Peripheral Expander
disk unit. It writes, reads and compares data over the entire disk

surface. Make sure that a scratch pack is mounted.

XDK is initiated by entering the XDK command, followed by a carriage
return, at the MIOP Kernel console.

The test begins with the following query:
THIS TEST WRITES OVER THE ENTIRE DISK - CONTINUE?
A response of Y resumes the test.
XDK runs continuously until terminated by a STOP XDK command entered at
the MIOP Kernel console or until an error is encountered during

validation.

The Kernel console displays the following informational messages:

Message Description
XDK: DATA EXPECTED: yyy A write data error was

detected. Actual data
written to disk.

XDK: DATA RECEIVED: zzz A read data error was

detected. Actual data
read from disk.
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Message Description

XDK: CONTINUE? To continue type ¥, N to
terminate XDK.

XDK: TERMINATED This is displayed when XDK
terminates

B.9 XMT COMMAND

The XMT command performs a confidence test on the Peripheral Expander
tape unit. It writes multiple files containing various data patterns,
then reads back and compares data.

XMT is initiated by entering the XMT command, followed by a carriage
return, at the MIOP Kernel console.

XMT runs continuously until terminated by a STOP XMT command entered at
the MIOP Kernel console or until an error is encountered during
validation.

The Kernel console displays the following informational messages:

Message Description
XMT: DATA EXPECTED: yyy A write data error was

detected. Actual data was
written to tape.

XMT: DATA RECEIVED: zzz A read data error was
detected. Actual data was
read from tape.

XMT: CONTINUE? To continue type ¥, N to
terminate XMT.

XMT: TERMINATED This is displayed when XMT
terminates.
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B.10 XPR COMMAND

The XPR command performs a confidence test on the Peripheral Expander
printer unit. It writes alternate pages in alpha and plot mode, using
various data patterns, and compares data.

XPR is initiated by entering the XPR command, followed by a carriage
return, at the MIOP Kernel console.

| |
| XPR |
1

XPR runs continuously until terminated by a STOP XPR command entered at
the MIOP Kernel console or until an error is encountered.

The Kernel console displays the following informational message:

Message Description
XPR: TERMINATED Displayed when XPR
terminates
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C. SYSbump

SYSDUMP is the activity that is invoked to dump selected areas of the
system to disk for examination.

SYSDUMP operates with few dependencies on the I/0 Subsystem (IOS).
However, SYSDUMP operation requires that the following be intact:

The routine in Master I/O Processor (MIOP) that initializes SYSDUMP
SYSDUMP routines (must be in Buffer Memory)

Overlay tables

The pointer to the Overlay Table

C.1 OPERATIONAL DESCRIPTION

In this subsection, SYSDUMP routines (SDMP0O-SDMP10) are discussed in
operational sequence as follows.

Routine Operational Sequence

- SDMPO 1. CONTROL-D is sensed by the keyboard interrupt
handler; otherwise, a PUNT (system-controlled
crash) occurs.

2. A, C, B, E, and the exit stack, as well as the
Channel Done and Busy flags, are saved.

3. A routine is called, within the operating system,
which loads SDMPO overlay into MIOP Local Memory
— above the register save area.

4, SDMPO displays the default parameter list and
queries for changes. Once the parameters have
been established, they are written out to Buffer
Memory. SDMPO then loads SDMP1 into MIOP Local
Memory at the same starting address of SDMPO and
passes it control. (SDMP1 is shorter in length
than SDMPO so that the overlay load routine at the
end of SDMPO can complete successfully.)
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Routine Operational Sequence

SDMP1 1. SDMP1 sends a message to the I/O Processor (IOP)
that has the master disk attached to it, informing
that IOP of the SYSDUMP. (SYSDUMP currently
supports the master disk attached to BIOP only.)

2. The IOP receiving the message saves its registers
as did MIOP.

3. The IOP loads in SDMP2 above the register save
area and passes control to SDMP2. Figure C-1
shows the memory map during SYSDUMP of the IOP
that has the master disk attached to it. (IOP-1
or -2, depending on number of IOPs attached).

A, C, B, E, Stack, Channels (SDMPl, Step 1)

SDMP2 (SDMP1, Step 2)

Parameters (SDMP2, Step 2)

SDMP3 (SDMP2, Step 1; SDMP2, Step 3)

SDMP4-SDMP10 (SDMP2, Step 1; SDMP2, Step 4)

AI List (SDMP2, Step 1; SDMP2, Step 3)

Data Buffer (SDMP2, Step 1)

Figure C-1. SYSDUMP Memory Map of IOP with Master Disk
Attached
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Routine Operational Sequence

SDMP2 1. SDMP2 sets up four areas in its IOP, one for each
(BIOP) of the following:

e The disk driver; SDMP3 for DD-19 or DD-29
disks, SDMP3A for DD-39 and DD-49 disks.

e SDMP4-SDMP10, which are loaded one at a time
to dump various areas of the system

® A buffer used to contain the AI list (see
figure C-2) read in from the master device.
This list describes the sectors on the master
device that have been reserved for the dump.

¢ A data buffer, which is loaded by the various
dump routines to be written out to disk

2. SDMP2 reads in the parameter list from Buffer
Memory. ‘

3. SDMP2 loads in the disk driver and searches for
the label on the master device. Once found, it
uses the AI in the label to find the start of the
SYSDUMP area. The first sector of this area
contains a list of all AIs reserved for SYSDUMP,.

Each AI points to a physical track on the disk.
The AI is decoded by dividing the AI by the number
of heads in a cylinder. The quotient is the
physical cylinder number and the remainder is the
physical head number.

The first AI in the list always points to the
track that contains the AI list itself. The
SYSDUMP always begins on sector 1 of the first
AI. The AI list is terminated by a binary 0.

0 15 16 31 32 47 48 63
0 | Alg | Al | Al |

7717 | SYS | PROC | NUM

Figure C-2. AI List
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Routine

777

Operational Sequence

The last word of the AI list is used to describe
This information is
transcribed into a dump header attached to the new
version of the permanent dataset 'CRAY1SYSTEMDUMP'
(see FDUMP in the Operational Aids Reference
Manual, publication SM-0044).

the dump to COS startup.

The header area for SYSDUMP, when running under
UNICOS, contains an ASCII ID followed by a list of
partitions relative to the starting cylinder.

Each partition consists of a starting block number
and a count of blocks in that partition.
in the partition count field terminates the list.
The last word of the header is formatted as it is
for COS (figure C-3).

15 16

31 32

47 48

A zero

63

UNICOS DUMP

St

art Block

Number of Blocks

SYS

| PROC

Figur

15 16

e C-3. Head Format for OS = UNICOS

The format of the dump header is as follows:

31 32

47 48

63

|
|
System |
|

Number of
Processors

Unused

Number of

|
|
Areas Dumped |
|

Bits

0-15

Description

System type:

0

1
3
4

SYS$S
SYS$X
SYS$¥YX
SYS$Y

CRAY-1 S or CRAY-1 M

CRAY X-MP
CRAY X-MP EA
CRAY Y-MP
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Routine Operational Sequence

Bits Description

16-31 Number of processors in system

32-47 Unused

48-63 Number of areas dumped (number of control
words)

4, SDMP2 loads in each of the dump routines
SDMP4-SDMP10 to dump its portion of the system.

SDMP4 SDMP4 dumps Central Memory and the CPU registers as
(Central follows:

Memory and

Registers) 1. A message is sent to SDMP1l in the MIOP requesting

that the Exchange Packages in each processor be
saved in a fixed area of memory so that they can
later be found by dump formatting routines. SDMP1
then loads a routine (SDMPA for the CRAY X-MP,
CRAY-1 S, or CRAY-1 M computer systems; SDMPYA for
the CRAY X-MP EA or CRAY Y-MP computer systems)
into Central Memory to save the Exchange Packages.

2. SDMP4 moves the specified areas of memory across
the high-speed (100-Mbyte) channel to Buffer I/O
Processor (BIOP) Local Memory, from where it is
written to disk.

3. SDMP4 sends a request to SDMP1l that CPU registers
be moved to fixed locations in Central Memory.
SDMP1 then loads a routine (SDMPB for the
CRAY X-MP, CRAY-1 S, or CRAY-1] M computer systems;
SDMPYB for the CRAY X-MP EA or CRAY Y-MP computer
systems) into Central Memory to save the CPU
registers.

4, SDMP4 moves the registers across the high-speed
channel and writes them to disk.

5. SDMP4 moves specified areas of system and user

memory across the high-speed channel to BIOP Local
Memory from where it is written to disk.
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Routine

SDMP5

(Buffer
Memory)

SDMP6
(MIOP)

SDMP7
(BIOP)

- IOP-0

- IOP-1

Operational Sequence

Dumping of these areas is controlled by the TABLE
MEMORY dump parameter. If the parameter is YES,
location 201g is Central Memory is expected to
contain a pointer to a table of memory addresses
and lengths of areas to be dumped.

The pointer is one word. The high-order 32 bits
are the address of the table; the low-order 32
bits are the number of entries in the table.

Each table entry is one word. The high-order 32
bits are the address of an area to be dumped; the
low-order 32 bits are the number of words to dump.

If the length of any entry is 0, the corresponding
area is skipped. Each area is dumped as Central
Memory type (MM$CRAY),.

SDMP5 dumps the selected areas of Buffer Memory

to disk. The selected areas are read from Buffer
Memory to Local Memory, from where they are written to
disk.

SDMP6 dumps IOP-0 (MIOP) along with its registers to
disk as follows:

1, SDMP6 sends a request to SDMPl., As a result,
SDMP1 writes out the entire MIOP followed by its

registers to Buffer Memory.

2. SDMP6 moves this data from MOS to its Local
Memory, from where it is written to disk,

SDMP7 dumps IOP-1 (BIOP) and its registers to disk as
follows:

1. SDMP7 writes Local Memory directly to disk.

2. It then records the registers in memory and writes
them to disk.
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Routine

SDMP8-IOP-2
/10P-3(DIOP)
/(XIOP)

SDMP9 - SSD

SDMP10 -
Cluster Sets

SM-0046 G

Operational Sequence

SDMP8 dumps IOP-2 (DIOP) and IOP-3 (XIOP) to disk as
follows:

1. SDMP8 dead dumps the IOPs to Buffer Memory, where
they can then be read into BIOP Local Memory and
be written to disk.

2. SDMP8 loads a routine into each of the two IOPs,
causing them to record their registers to Local
Memory and then write them out to Buffer Memory.

3. SDMP8 then reads these registers in from Buffer
Memory and writes them to disk.

SDMP9 dumps the selected areas of the SSD to disk as
follows:

1. A request is sent to SDMP1l in the MIOP to ‘have the
CPU move a 40K block of the SSD to Central
Memory. SDMP9 writes the starting address of the
40K block to Buffer Memory.

2, SDMP1 reads in the address and passes it to a
routine (SDMPD for the CRAY-1 S or CRAY-1 M
computer system, SDMPE for the CRAY X-MP computer
system, or SDMPYD for the CRAY X-MP EA or
CRAY Y-MP computer systems) that is loaded into
Central Memory so that it can execute in the CPU.

3. SDMP9 then moves the SSD data across the
high-speed channel to Local Memory, from where it
is written to disk.

SDMP10 dumps the cluster register sets to disk as
described below. Discussion of cluster registers
applies only to the CRAY X-MP or CRAY Y-MP computer
systems. The number of cluster register sets is the
number of processors plus 1.

1. SDMP10 sends a request to SDMP1 in the MIOP to
move the cluster register sets into Central Memory.

2. SDMP10 loads a routine (SDMPC for the CRAY-1 S,
CRAY-1 M, or CRAY X-MP computer systems; SDMPYC
for the CRAY X-MP EA or CRAY Y-MP computer
systems) into Central Memory so that it can
execute in the CPU.




Routine

Operational Sequence

3. SDMP10 reads the cluster registers in across the
high-speed channel and writes them to disk.

C.2 DUMP_FORMAT

Each area dumped begins on a sector boundary. The first word of each
area dumped is a dump control word (DCW).

Format:
0 15 16 39 40 63
I I I I
|C| TYPE | FWA | LWA |
I l l I
Field Word Bits Description
c 0 0 Compressed code; always 0.
TYPE 0 1-15 Type of area dumped is as follows:
0 Central Memory (MM$CRAY)
1 Buffer Memory (MM$MOS)
2 Cray registers-CPUO (MM$CREG)
3 I0P-0 (MM$AOQ)
4 IOP-1 (MM$AL)
5 IOP-2 (MM$A2)
6 IOP-3 (MM$A3)
30-37 SSD (MM$SSD)
41-57 Cray registers-CPUl
(MM$CREG1)
100-137 Cluster registers (MM$CLUS)
FWa 0 16-39 First word address; dependent on
type (see LWA).
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Field Word

LWA 0

Bits Description

40-63 Last word address; dependent
type, is as follows:

TYPE FWA
0,1 First word
2-6,
41-57, Number of words
100-137
30-37 First 512-word
block

Areas of system lost due to SYSDUMP processing areas follows:

Buffer Memory:
CPU:
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0 through 10,000
0 through 100 plus 20 words per processor

on

LWA

Last word
0

Last

512-word
block







D. ISP CHANNEL DRIVER

This appendix describes the structure of the Integrated Support Processor
(ISP) channel driver (ISPDRV). ISPDRV is a driver overlay, callable by
the User Channel shell in response to F-packet requests from the CPU.
ISPDRV drives Cray Front-end Interface (FEI) devices on Master 1/0
Processor (MIOP) low-speed channels for I/O to the ISP. See section 9,
User-channel I1/0, for more information on the User Channel Shell. The
ISP is an IBM or IBM-compatible mainframe with peripheral devices that
can be accessed directly by COS jobs. ISPDRV requests originate in STP
task IQM.

The ISP channel driver is a single, self-contained overlay which relies
on the UCSHL overlay for all its functions except actual I/0 to the FEI
device.

D.1 MAIN LOOP

The ISPDRV main loop executes until operand register R!END is nonzero.
This is set during the processing of a Driver Close request, so the life
of the main loop is from open to close. The overlay ends with a TERM
request at the end of the main loop.

The loop begins with a WATCH macro that gets the next command code in
register CMD from the shell. At the bottom of the loop, it performs a
SIGNAL to send the driver status code (R!UST) back to the shell.

Between the WATCH and the SIGNAL, the main loop examines the command code
(R!CMD) and calls a subroutine to process it.

D.2 OQOPEN PROCESSING

Driver Open commands are handled by subroutine DOOPN, which is called by
the main loop. The Driver Open command is always the first one given to
the overlay by the shell. DOOPN initializes operand registers,
master-clears the FEI device, and saves the Double-buffer flag from the
request packet from the CPU.
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D.3 CLOSE PROCESSING

Driver close is always the last command sent to the overlay by the shell
because ISPDRV terminates if and only if it receives a Driver Close
command. Close processing consists only of setting the status complete
(R!UST = UC$CMPT) and setting R!END nonzero to force termination by the
main loop. This is done by subroutine DOCLS.

D.4 I/0 REQUEST PROCESSING

All I/0 commands (UC$RD, UC$RDL, UC$WRT, and UC$WRTL) are handled by
subroutine DOIO, called by the main loop. DOIO consists of two
subloops: one for single-buffered I/0 and one for double-buffered I/0.
The double-buffer loop is at label XIO; the single-buffered loop is at
label SIO. DOIO enters one or the other based on the value of the
Double-buffer flag saved from the Driver Open request. The two loops
contain the same basic steps, but in a different order, as table D-1
shows. ‘

Table D-1. Stepflow for DOIO Buffered Loops

XIO SIO

| I I
I | I
I ! I
I I !
| R = STARTIO  .START I/0 | R = STARTIO  .START I/0 |
I I |
| SIGNAL .RETURN STATUS | R = WAITIO .WAIT DONE I
| OF LAST REQ | |
I | |
| WATCH .PREFETCH NEXT | SIGNAL .RETURN STATUS |
[ REQUEST I OF THIS REQ I
I I I
| R = WAITIO .WAIT DONE | WATCH .GET NEXT REQ

I I I

XIO signals a dummy status code (UC$NOOP) on the first pass to get the
next request from the shell without waiting for the first block of I/O to
complete. On subsequent passes, XIO fetches shell requests without
waiting for I/O completion. It does not have to wait for the Shell
before starting the next I/0. This can be done in double-buffered mode
because the shell can transfer one buffer's contents to or from the CPU
while the driver is using the other CPU for I/O.

SIO handles I/0O commands synchronously, starting and waiting for
completion of each 1/0 before signaling the shell for another.
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Both loops terminate when either STARTIO or WAITIO puts an ending status
code in R!UST. The loops exit before the SIGNAL request, and the main
loop signals the final status to the shell.

D.5 STARTIO SUBROUTINE

STARTIO is responsible for beginning I/O operation on the FEI device, and
holding the disconnect on all but the last block on output.

STARTIO also does some special processing for output channels if the last
write resulted in a time-out. In this case, it checks the channel status
register and waits for the Sequence Error flag (indicating that ISP has a
Read request ready on this channel) before starting I/0. If the Sequence
Error flag is not raised during the time-out interval, STARTIO generates
time-out status (R!UST = IE$TMO). STARTIO waits with PAUSE requests to
the Kernel.

The purpose of this wait for Sequence Error is to clean up the FEI device
after an output time-out without generating unsolicited interrupt signals
to the IBM channel. After an output time-out, buffers in the FEI contain
a fragment of data which is read by the ISP the next time it reads the
channel. The ISP must discard this fragment and reissue the Read request
in order to recover from the time-out. Before restarting output, STARTIO
sends a master clear signal to the FEI after every time-out. This causes
the FEI to give unit check status to the IBM channel. The wait for
Sequence Error makes the unit check appear while the ISP is reading the
channel, and the interrupt is not unsolicited. Unsolicited interrupts
are processed by MVS, which does not know what to do with this foreign
device, and it hangs the IBM CPU until the operator clears the channel.

D.6 WAITIO SUBROUTINE

WAITIO performs two functions: waiting for the current I/O to complete,
and processing the completion.

WAITIO waits with a TPUSH request to the Kernel, if an interrupt from the
channel is not already pending; the UCRIRT flag in the UCT tells it if it
is pending. WAITIO regains control if the Kernel receives an interrupt
on the channel or if the timer interval expires (time-out).

When the I/0 is complete, WAITIO checks it for errors and determines the
length of the data transfer.
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If the I/0 times out (UC@IRT = O after the TPUSH), WAITIO checks to see
whether data has begun moving by reading the current channel address. If
it has, it pauses 100 ms more to allow the transfer to complete. This
pause avoids false time-outs which would interrupt a transmission in the
middle. On a time-out, WAITIO sets error status (R!UST = IE$TMO) which
forces the I/0 loop to terminate.

D.7 GETL SUBROUTINE

Subroutine GETL contains the only code in ISPDRV that is dependent on the
ISP channel protocol. It is necessary because the protocol allows for
variable-length blocks of data on the channel. The CPU issues read
requests for the maximum amount of data it expects to receive; the actual
length is generally less, and it is the job of ISPDRV to detect the end
of the block and tell the CPU the actual length.

Due to the low-speed channel architecture, it is impossible for ISPDRV to
detect the end of a block that is an exact multiple of its buffer size
(512 Cray words, a very common size in ISP transmissions). If an
incoming block ends at the same time the buffer is filled, ISPDRV would
continue reading, receiving the next block as part of the current one, if
it did not otherwise know how much data to expect. For this reason,
subroutine GETL is included in the driver.

GETL examines input blocks when channel headers are expected, and saves
the block length fields from the header. Based on these fields, WAITIO
can return completion status to the shell when the block actually ends.
A certain amount of validation in GETL is necessary to ensure that it is
actually looking at a channel header; this validation is limited to
verifying that the 16-bit checksum of the first 48 bytes is 0 (a
convention of the ISP protocol) and that the channel header length field
contains the correct value of 48 bytes.
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$APTEXT constants, 3-9
$B@CB, 6-7
$ELSE macro, 14-12
$ELSEIF macro, 14-12
$ENDTIL macro, 14-13
$GOTO macro, 14-14
$IF macro, 14-11
$PUNTIF macro, 14-15
$RE@CLI, 6-7
$TRKEY, 6-7
$UNTIL macro, 14-13
B operand register, 15-6
%CLI register, 6-3
%EX operand register, 2-13
%LIMIT global registers, 6-4
%MSEC (interval counter), 2-49
%PROT, 6-3
%STACK global register, 6-4
%STAT register, 6-3
%STCON register, 6-3
%TENTHS (l1-second interval counter), 2-50
0000nn trace event parameter, 15-10 to
15-12, 15-19, 15-22
l-second interval counter (%TENTHS), 2-50
177nnn accumulator message, 2-54
100 Mbyte channel
channel test, B-5, B-9
definition, 1-7
specified, 1-3
50-Mbit channel pair loop back test, B-2,
B-4
6 Mbyte channel
specified, 1-3
definition, 1-7

A register (accumulator), 1-2
A-Asnd trace event parameter, 15-9, 15-15
to 15-16
A-to-A message passing, 4-5
A-TO-A trace event parameter, 15-9, 15-15,
15-16
A130 adapter, 10-1
A1300I function, 2-21
ABORT interactive command, 8-8
Abort Transfer Request (ATR), 3-23
Accumulator (A register), 1-2
177nnn message, 2-54
ACOM
overlay, 3-2 through 3-8
trace event parameter, 15-16
Acomsg trace event parameter, 15-9, 5-16
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Activate
activity in another IOP, 15-13
overlay (GOTO), 2-29
Active overlays displayed by SUMMARY
utility, 15-3
Active stream count (AST), 6-2
Activity
Descriptor (AD), 2-7
dispatching
exit from, 15-8
parameters, 2-1
software stacking, 2-7
termination, 1-7
vs task, 1-7
AD (Activity Descriptor), 2-7
AD@P1, use with CREATE function, 2-24
Adding an overlay, 14-2
ADDRESS macro, 14-19
ADEM, 10-1
common packet handling demon, 9-5
FEI logical path overlay, 11-1
NSC overlay, 10-6
VMEbus overlay, 13-2
Advance
command (KIC$AC), 5-24
data (KIC$AD), 5-25
AI list, C-3
ALERT
function, 2-16
stepflow, 2-16
trace event parameter, 15-13
Allocate
DAL, 2-27
Local Memory, 2-1, 2-27, 15-14
Allocation/deallocation, memory, 2-12
Allow overlay to send message packet, 2-45
AMAP overlay
channel declaration, 9-10
memory parameters in, 2-1, 2-10
$APTEXT constants, 3-9
AR@, 3-23
ASLEEP function, 2-18
Assign
control-unit, 5-18
device path by BMXAIO, 5-21
device path by BMXSIO, 5-17
Assignments, register, 1-6
ATR (Abort Transfer Request), 3-23
ATTENTION interactive command, 8-8
AWAKE function
description, 2-19
stepflow, 2-19
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AWAKE function (continued)
trace event parameters, 15-13
used with ALERT, 2-16

$B@CB, 6-7
B-packet, 10-5
Backspace record (FC$BKSPC), 4-42
Backward space file (FC$BKFIL), 4-42
Bank, 5-3
BCOM trace event parameter, 15-17
BCOMO
description, 4-5
BCOM1
description, 4-5
in read requests, 4-13
in write requests, 4-27
BCOM3
description, 4-5
in end read requests, 4-37
in free requets, 4-59
in load display requests, 4-45
in mount requests, 4-6
in no-op requests, 4-41
in positioning requests, 4-43
in read requests, 4-10, 4-19
in remount requests, 4-48
in request and response routing, 4-5
in rewind requests, 4-51
in unload requests, 4-54
in write requests, 4-23, 4-33

Bem-rs trace event
Bcomsg trace event
BDV@ Device Table,
Bfm-dn trace event
Bfm-in trace event
BGET function, 2-22
BIOP responsibiliti

parameter,
parameter,
5-7, 5-9

parameter,
parameter,

es, 1-5

15-10,
15-10,

15-10,
15-10,

15-17
15-17

15-18
15-17

(or DIOP) data handler (TDEM1l), 4-19
Block Multiplexer (BMX) subsystem,
section 5 (See also BMX)

interface so
interface, 5
interface ro

ftware, 1-2

-1

utines, 5-12
Blower air operator message, 3-38
BMX (IOS Block Mux subsystem), section 5

4-1,

channel driver, 5-1, 5-21
Channel Look-up Table (XCHT), 5-26
channel program word, 5-9

buffer memory transfer, 5-10

command chaining, 5-11

local memory
nondata tran
configuration,

,» 5-10
sfer, 5-9
5-3

interrupt handler (IBMX), 5-26

overview, 5-2

routines, 5-12
BMXCON, 5-12
BMXCPU, 5-15
BMXSIO, 5-16
BMXAIO, 5-20
BMXDEM, 5-21
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routines (continued)
IBMX,, 5-26
BMXOPE, 5-28
tables, 5-3, 5-8
BMXn trace event parameters
15-10, 15-16 to 15-17

, 15-9 to

Bmx-nn trace event parameters, 15-9 to

15-10, 15-16 to 15-17

BMXAIO, 5-20

assign device path, 5-21

halt I/0, 5-21

release device path, 5-21

request reset, 5-21
BMXCON

channel configuration, 5-13
control unit configuration, 5-13

description, 5-13

device configuration, 5-14

messages, 5-14 to 5-15
overlay, 5-1
states, 5-12
BMXCPU overlay, 5-1
BMXDEM

advance command sequence, 5-24

advance data sequence,
description, 5-21
overlay, 5-1

request-in sequence, 5-

start command sequence,

trace event parameter,
BMXOPE overlay, 5-1

in free requests, 4-59

in mount requests, 4-7

5-25

25
5-22
11-16, 11-17

in remount requests, 4-48

open, 5-28
close, 5-28
BMXSIO

overlay, 5-1

return to caller, 5-20
start I/0, 5-16

trace event perameter,
wait I/0, 5-20

BMXTPO

description, 5-2, 5-29
in mount requests, 4-8

15-17

in remount requests, 4-49

Breakpoints, 15-22
BRET function, 2-23
Buffer I/0 Processor, 6-1
Buffer Memory
addresses requirements

Control Block (MCB), 3-

data transfer commands,
I/0 activity test, B-7
management, 3-24
meaning, 1-7
organization, 2-4
resident datasets, 2-6
return to pool, 2-36
usage, 2-3

Buffering, shell, 9-9

, 2-3
23
5-10
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Buffers
disk, 3-1
1/0, 2-1
BUFMAN routine
description, 4-2, 4-3
in end read requests, 4-39
in free requests, 4-59
in load display requests, 4-46
in no-op requests, 4-41
in positioning requests, 4-43
in read requests, 4-11 te 4-12, 4-23
in rewind requests, 4-52
in unload requests, 4-55
in write requests, 4-25 to 4-26
trace event parameter, 15-17, 15-18
BUGOFF command, 15-22
Bus-out check, 4-62
BYE interactive command, 8-8
Bypass
channel, issue I/0 on, 15-19
mode, 1-3
BYPASS activity
description, 4-2
in end read requests, 4-37 to 4-38
in free requests, 4-59
in no-op requests, 4-41
in read requests, 4-10 to 4-11, 4-12 to
4-13
in write requests, 4-23 to 4-25,
4-26 to 4-27
BYPIO trace event parameter, 15-10, 15-19

C$LOCK, 6-7
CALL
function, 2-23
trace event parameter, 15-14
Call overlay (OUTCALL), 2-38
to perform a function, 15-14
Carriage return, 1-8
CB@, 3-23
CBT@ (Control-unit Bank Table), 5-8, 5-15
CDEM overlay, 3-3, 4-5
Central Memory
meaning, 1-7
Chain, free memory, 2-12
Chaining
command, 5-11 to 5-12
sector, 3-24, 3-26
Chains, Local Memory, 2-12
CHANGE interactive command, 8-8
Chan-io trace event parameter, 15-9, 15-12
to 15-13
Channel
configuration (CON$CHN), 5-13
control unit message format, 5-14
driver, BMX subsystem, 5-21
Extension Table, 10-12
ID ordinal description (NSC
activity), 10-12
interrupts displayed, 15-3
message format, 5-14
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Channel (continued)
mode, 5-23
Program Word (CPW), 5-9
queue (XCIQ), 5-22
table list, 5-8
Tables (CHT@), 5-8
tables for each configured channel,
pointer to, 5-7
time-out, 5-24
CHT@ Channel Table, 5-8
CLEAR macro, 14-31
CLI task, 6-11
interaction, 6-13
CLOCK demon, 2-49
Clock-event time-out, 15-19
Close
HSX request, 12-3
processing, ISP, D-2
request (CR$CLS), 9-3
subroutine, UCSHL, 9-6
CNT (Configuration Table), 5-1, 5-3
Command
buffer memory data transfer, 5-10
chain mode, 5-23
chaining, 5-11 to 5-12 .
local memory transfer, 5-10
nonlocal data transfer, 5-9
sequences for HSX, 12-9 to 12-10
skip data transfer, 5-24
parameters global symbol, 6-33
Commands
ABORT, 8-8
ATTENTION, 8-8
BUGOFF, 15-22
BYE, 8-8
CHANGE, 8-8
COMMENT, 8-8
END, 8-3
EOF, 8-8
ERRDMP, 2-59
LOG, 8-1
LOGOFF, 8-3
LOGOFF, 8-8
LOGON, 8-8
POLL, 8-3
STATUS, 8-8
TEST-1/0, 5-13
debugger, 15-22
interactive, section 8
on-line TRACE, 15-4
COMMENT interactive command, 8-8
Common
deck structure, 14-2
decks, 14-1
interrupt handler, exit from, 15-8
packet handling demon (ADEM), 9-5
Communication
among IOPs, 2-52
channel, MIOP-mainframe, 2-53
errors, 6-1
initialjization, MIOP-mainframe, 2-55
packets (DALs), 2-1
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Computation section, IOP, 1-3
Computer

maintenance, 2-59

front-end, 1-2
CONS$, 5-12
CONC overlay description, 7-2
Concentrator

errors, 7-7

initialization, 7-2

interactive, 8-1

overlays, interactive, 8-1

software, 1-2

tree structure, 7-1

status, 15-11, 15-22

termination, 7-8
CONCERR overlay description, 7-7
CONCID overlay description, 7-7
CONCIO activity description, 7-2
Concurrent disk I/O requests, 3-1
Confidence utilities, appendix B
Configuration

block mux, 5-2

change request (FC$CHANGE), 4-6

device, 5-14

I/0 Subsystem, 1-2

maps, 2-1

states (CON$), 5-12

Table (CNT), 5-1, 5-3

User Channel, 9-10
CONMAN activity in configuration change

requests, 4-6

CONSOLE command, 6-1
Console

interactive, 8-1

output, 6-34

overlays, interactive, 8-6
Contents, System Directory, 2-3
Contingent connection, 5-18
Continue Request-in (KIC$CR), 5-28
Control

logic, 1-2

request for HSX channel, 12-2

section (IOP), 1-3

unit confiquration (CON$CUT), 5-13

Unit Tables (CUT@), 5-8

words, 4-4
Control-unit

assign, 5-18

Bank Tables (CBT@), 5-8, 5-17

busy, 5-19

path already assigned, 5-18
Controlling disk software

DD-19 and DD-29, 3-2

RD-10, DD-39, DD-40 and DD-49, 3-21
Conventions, formal syntax, 1-8
COPY macro, 14-31
Correction

algorithm, 3-36

code, 3-13, 3-28
COS dataset storage, 2-6
CPB@ (Command Parameter Block), 5-8
CPI@ (Input channel table), 2-55
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CPO@ (Output channel table), 2-56
CPW (see Channel Program Word)
CRAY X-MP Computer System, 1-1
CRAYIO, 8-4
CREATE

function, 2-24

trace event parameter, 15-15
Create

activity in another IOP, 15-13

new activity in the system, 15-15
Creating

demon activities, 2-8

overlay table, 2-9
CRT output character, 15-16

CRTOUT trace event parameter, 15-9, 15-16

CRW (see Channel Response Word)

CUT@ (Control Unit Tables), 5-8, 5-15
Ccvs, 6-12

CXT, 10-12

Cylinder select process (DCU-5), 3-34

D$name pointer, 2-8

D2elog trace event parameter, 15-9, 15-16

D2err trace event parameter, 15-9, 15-15

D2micr trace event parameter, 15-9, 15-16
D2seek trace event parameter, 15-9, 15-15
D2stio trace event parameter, 15-9, 15-15

D4xxx/D3xxx overlays 3-32
D4-nnn trace event parameter, 15-11,
15-20 to 15-21
D4DEM overlay, 3-22, 3-29
D-packet, 4-5
DACT Kernel subroutine, 2-9
DAL (Disk Activity Link), 2-1, 2-19
entry (DA@GLE), 2-54
header (DAQGG@LH), 2-54
pool, 2-13
Data
access macros, 14-19
address word, 5-22
cache, 3-2
Chain flag (CPW@CC), 5-11
definition macros, 14-16
errors, 3-15
formats, 4-4
Interchange format, 4-4
List I/0 format, 4-4
Transparent format, 4-4
formatting tape, 1-2
handler for User Channel shell, 9-7
movement, 1-1
streams, 3-1
Stream Control Table (DSC), 4-1, 4-3
streaming, 3-2

between mainframe and tape device,

4-1, 4-3
transfer, 5-22
chained, 5-23
command, 5-23
Request (DTR), 3-23
Dataset
Buffer Memory resident, 2-6
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Dataset (continued)
staging, 1-2, 6-2
storage, COS, 2-6
DB@, 3-9
DBT@ (Device Bank Tables), 5-9
DBUD subroutine, 3-5
DCB (Disk Control Block), 3-6, 3-9, 3-22
done queue, 3-3
DCU-4, 3-1
controlling software, 3-2
disk error recovery, 3-13
read-ahead, 3-9
read request stepflow, 3-6
software overlays, 3-2
tables and packet structure, 3-4
write request stepflow, 3-4
disk controller
controlling software, 3-2
error recovery, 3-13
error message, 3-21
read ahead, 3-9
software overlays, 3-2
tables and packet structure, 3-4
DpCU-5, 3-11, 15-11, 15-20
controlling software, 3-21
software components, 3-22
tables and packet structure, 3-22
resource management, 3-23
read request stepflow, 3-24
write request stepflow, 3-25
read ahead, 3-26
write behind, 3-27
spiral formatting, 3-28
on-line disk diagnostic requests,
3-28
disk error recovery, 3-29
error message, 3-37
error reporting, 3-39
striped disk groups, 3-40
disk controller, 3-21
controlling software, 3-21
driver tables and packets, 3-22
error
message, 3-37
recovery, 3-29
retry, 11-17
retry limits, 3-30
head select, 15-20
read
ahead and write behind, 3-26
request stepflow, 3-24
resource management, 3-23
sector I/0, 15-20
seek routine, 15-20
software components, 3-22
write
behind, 3-27
request stepflow, 3-25
DD-19 and DD-29 disk
controlling software, 3-2
error recovery, 3-13
error message, 3-21
read ahead, 3-9
software overlays, 3-2
tables and packet structure, 3-4
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DD-39, DD-40, and DD-49 disk
controlling software, 3-21
driver tables and packets, 3-22
error

message, 3-37

recovery, 3-29

retry, 15-21

retry limits, 3-30
head select, 15-20
read

ahead and write behind, 3-26

request stepflow, 3-24
resource management, 3-23
sector 1/0, 15-20
seek routine, 15-20
software components, 3-22
write

behind, 3-27

request stepflow, 3-25

DD49, 3-21
disk interrupt handler, 3-29

DE sequence check, 3-38

Deactivate activity until popped, 15-13

Deadstart
and restart parameter files, 1-5
1/0 Processor, 2-51 '
Kernel operation at, 2-1
MIOP role, 1-5
overlay space, 2-9
package, 1-1, 2-3

Deallocate memory segment from pool

(RELMEM), 2-44

Deallocation and allocation of memory, 2-12

Debug
displays, 6-8
mode for HSX channel software, 12-5
package registers, 1-6
DEBUGGER deck, 15-22
Debugger, 15-22
interactive, 15-1
DEBUGTOO deck, 15-22
Decks, common, 14-2
Delete breakpoint command, 15-29
Demon activities, 2-8, 2-12
Destination ID (DA@DID), 2-55
Device
address/mode word, 5-22
Bank Tables (DBT@), 5-3
configuration (CON$DEV), 5-14
message format, 5-15
Not-ready flag (BDV@NR), 5-19
ordinal (TQ@DVN), 4-5
Parameter Table (DPT), 3-23
table for each configured device,
pointer to, 5-7
time-out, 5-18
Diagnostic
on-line system, B-~1
request processing, 3-13, 3-28
scratch area, 3-1
system files, 3-1
DIOP responsibilities, 1-5
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Disable disk error messages requiring a
response, 3-37
Disk

Activity Link (DAL) pool, 2-13, 2-19
allocation, 3-1
buffers, 3-2
cache, 3-2, 3-26
control, 3-1
Control Block (DCB), 3-6, 3-9, 3-22
done queue, 3-3
controller, 3-1
software, DD-19/DD-29, 3-2
software, DD-39/DD-49, 3-21
Demon read-ahead
input/output, 3-12
process, 3-11
devices, 3-1
drivers, 3-1
driver tables and packets
DCU-4, 3-4
DCU-5, 3-22
driving subroutines (DD-19/DD-29), 3-4
ERRECK disk retries, 15-16
error
handler, 15-15
information in DAL, 3-20
logging, 15-16
message, DD-19/DD-29, 3-20
message, DD-49/DD-39, 3-37
recovery, DD-19/DD-29, 3-13
recovery, DD-39/DD-49, 3-29
groups, striped, 3-40
I/0 requests, concurrent, 3-1
I/0, kernel internal, 3-45
input/output, 3-1
input/output (I1/0) software, 1-2
interlock, 3-14, 3-16
interrupt
answering subroutine (DD-19/DD-29),
3-4
handler (DD-39/DD-49), 3-29
queues, local handling of, 3-8
read ahead control, 3-9
read request
stepflow for DD-19/DD-29, 3-6
stepflow for DD-39/DD-49, 3-24
read/write processor, 15-15
requests, 2-6
processing, 3-2
Request Packet DAL, 3-22
seek routine, 15-15
software validation, 3-2
storage units (DSUs), maximum, 3-1
write (DCU-4), 3-13
write request
stepflow for DD-19/DD-29, 3-4
stepflow for DD-39/DD-49, 3-25

DISK overlay, 3-2, 3-3
DISKIO, 3-45

DISPO1 routine, 6-10
Display

accumulator command, 15-24
B register command, 15-24
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Display
breakpoint command, 15-28
buffer memory command, 15-30
carry register command, 15-25
channel status command, 15-25
facilities, 6-1
exit stack command, 15-26
high-speed channel command, 15-31
Local Memory command, 15-27
operand register command, 15-26
P register command, 15-28
parameters global symbol, 6-33
DISPLAY task, 6-8
interaction areas, 6-8 thru 6-10
DK-ERR trace event parameter, 15-9, 15-15
DK-IO trace event parameter, 15-9, 15-15
DK-LOG trace event parameter, 15-9, 15-16
DK-MM trace event parameter, 15-9, 15-16
DK@, 3-22
DKDMP overlay, 15-36
DKIOEX overlay, 3-44
pL@, 3-22
Done queue (DB@DNQ), 3-11
ppP@, 3-23
DPT (Device Parameter Table), 3-23
DQTIME, 2-51, 3-18 '
Driver
block multiplexer, 4-1
BMX channel, 5-1
BMX subsystem channel, 5-21
call, trace event parameter, 15-21
disk, 3-1
dummy, 9-10
HSX channel, 12-1
installation, 9-10
request (CR$DRV), 9-3
responses, 9-9
subroutine, UCSHL, 9-7
User Channel, 9-1
DROP command flow, 6-15
DSC, 4-1, 4-3
DSCGET routine
description, 4-3
in free requests, 4-59
DSUs (see Disk storage units)
DTR (Data Transfer Request), 3-23
Dummy drivers, 9-10
Dump
analysis, A-1
format, C-7

E-DALs, 3-11

EC$, 2-22

ECL technology and Local Memory, 2-2
EDECR macro, 14-10

EGET macro, 14-9

EINCR macro, 14-9

EITB (Interrupt Jump Table), 5-26
$ELSE macro, 14-12

$ELSEIF macro, 14-12
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End
processing, signal, 2-46

read requests, tape, 4-37 to 4-40

Request-in (KIC$ER), 5-28
END command, 6-1

format, interactive, 8-3

stepflow, 8-5
End-of-data tape request, 4-37
End-of-File tape request, 4-37

End-of-Record tape request, 4-37

End read tape requests, 4-37 to 4-40

ENDCONC overlay description, 7
$ENDTIL macro, 14-13

Entrance to Kernel function processor, 15-12

EOF interactive command, 8-8
EPUT macro, 14-9

Equipment check, 4-62

ERRDMP command, 2-59

ERRECK overlay, 3-2, 3-4, 3-13
Error

-8

channel processing (IOS serial no. 21

and below), 2-57
code global symbol, 6-33
conditions
DD-19/DD-29, 3-14
interlock, 3-17
miscellaneous, 3-17
in Local Memory, 2-2
disk recovery
DD-19/DD-29 disk, 3-13
DD-39/DD-49 disk, 3-29
reporting (DCU-5), 3-39
retry limits (DCU-5), 3
retry (DCU-5), 15-21
statuses
DCU-4, 3-20
DCU-5, 3-39
summary (DCU-4), 3-18
display, tape, 4-64

-30

handler, disk, 15-15
log, 2-58
logging

disk, 15-16

I0S serial no. 21 and up, 2-59

message
DCU-4, 3-21
DCU-~5, 3-37
messages requiring a response,
disable disk, 3-37
multiplex, 2-59
NSC activity recovery, 10-10
procedures, HSX, 12-5 to 12-8
processing, IOS, 2-57
reporting (DCU-5), 3-39
status, 3-20

tape recovery processing, 4-4, 4-60 to

4-64

ERROR, 2-59
errpt utility, 2-59
Event timer, system, 2-50

Evtout trace event parameter,

Execution control macros, 14-11
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15-11,

15-19

Exit from
activity dispatching, 15-12
common interrupt handler, 15-12
Exit stack access and macros, 14-8
Expander
channel interrupt, 15-12
device control tables, 6-8
EXSGET macro, 14-10
EXSPUT macro, 14-10
EXTRACT utility, 3-39

F-packets, 9-1
requests, 9-5
FC$BKFIL, tape positioning request, 4-42 to
4-45
processing of, 4-42
FC$BKSPC, tape positioning request, 4-42 to
4-45
processing of, 4-42
FC$CHNGE, tape confiquration change
request, 4-6
processing of, 4-7
FC$DSP, tape load display request, 4-45 to
4-48
processing of, 4-46
FC$EODR, tape end-of-data read request, 4-37
processing of, 4-38
FCSEOFR, tape end-of-file read request, 4-37
processing of, 4-38
FC$EORR, end-of-record read request, 4-37
processing of, 4-38
FC$FREE, tape free request, 4-57 to 4-59
processing of, 4-58
FCSFWFIL, tape positioning request, 4-42 to
4-45
processing of, 4-42
FCSFWSPC, tape positioning request, 4-42 to
4-45

processing
FC$MOUNT, tape
processing

of, 4-42
mount request, 4-6 to 4-8
of, 4-8

FC$NOOP, tape no-op request, 4-40 to 4-41

processing of, 4-40

FCSREAD, tape read request, 4-9 to 4-23
processing of, 4-9

FC$REWND, tape rewind request, 4-51 to 4-54
processing of, 4-51

FC$RMNT, remount request, 4-48 to 4-50

processing
FC$RWND1, tape
processing
FC$RWND2, tape

of, 4-49, 4-50

rewind request, 4-51 to 4-54
of, 4-51

rewind request, 4-51 to 4-54

processing of, 4-51

FC$UNLD, tape unload request, 4-54 to 4-57
processing of, 4-55

FC$UNLD1, tape unload request, 4-54 to 4-57
processing of, 4-55

FC$UNLD2, tape unload request, 4-54 to 4-57
processing of, 4-55

FCS$WRITE, tape write request, 4-23 to 4-36

processing

of, 4-24
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FEI logical path Functions (continued)

activity, 11-1 BGET, 2-22
initialization, 11-1 BRET, 2-23
termination, 11-1 CALL, 2-23
driver, 1-2 CREATE, 2-24
overlay connections, 11-2 FIND, 2-26
overlays FLUSH, 2-26
ADEM, 11-2 GETDAL, 2-27
FNSC, 11-3 GETMEM, 2-27
FEIR, 11-3 GIVEUP, 2-28
FEIW, 11-3 GOTO, 2-29
FEIWMSG, 11-3 HSPR, 2-30
status, 15-22 HSPW, 2-32
FEI-3, see VMEbus MGET, 2-33
FEIMSG overlay MOSR, 2-34
FEI logical path, 11-3 MOSW, 2-35
VMEbus, 13-4 MPUT, 2-36
FEIR MSG, 2-37
overlay, 11-3, MSGR, 2-37
trace event parameter, 15-12, 15-22 OUTCALL, 2-38
FEIW OUTPUT, 2-39
overlay, 11-3, PAUSE, 2-40
trace event parameter, 15-12, 11-22 POLL, 2-40
FIELD macro, 14-16 POP, 2-41
FIND function, 2-26 PUSH, 2-42
FIRECODE, 3-15 RECEIVE, 2-43
Fixed-size RELDAL, 2-43
Local Memory buffer, 2-22 RELMEM, 2-44
pool, 2-12 RESPOND, 2-44
FLDADD macro, 14-25 RETURN, 2-45
FLDSUB, 14-25 SEND, 2-45
FLUSH TERM, 2-46
function, 2-26 TPUSH, 2-46
Kernel call, 2-3 TRANSFER, 2-47
FNSC overlay
FEI logical path, 11-3
NSC, 10-6 G-packet, 4-5
VMEbus, 13-2 General service functions, 2-12
Formatting GET macro, 14-20
disk spiral, 3-28 GETDAL function, 2-27
tape data, 1-2 GETL subroutine, ISP, D-4
Forward space file and record, 4-42 to 4-45 GETMEM
FRAME, 15-2 function, 2-27
Free trace event parameter, 15-14
memory, 2-1 GETSTACK macro, 6-4
memory chain, 2-12 GIVEUP function, 2-28
tape request (FC$FREE), 4-57 to 4-59 Global
FRESTACK macro, 6-4 register, 6-2, 6-4, 7-2
Front end symbols, 6-33
computers, 1-2 $GOTO macro, 14-14
read/write operation to, 2-21 GOTO function, 2-29
Front-end concentrator, section 7
CONC overlay description, 7-2
CONCERR overlay description, 7-7 H-packets, 12-1
CONCID overlay description, 7-7 HALT (PUNT) codes, Kernel, 15-33
CONCIO activity description, 7-2 Halt I/0 (RQ$HIO), 5-21
ENDCONC overlay description, 7-8 Handling of disk queues, 3-8
Function descriptions, 2-16 Hardware specifications, 1-2
Functions HCOM demon, 12-3
Al1300I, 2-21 Head select
ALERT, 2-16 DD-39 and DD-49, 15-20
ASLEEP, 2-18 -LMA select-read and write
AWAKE, 2-19 process, 3-29, 3-35, 3-36
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Initiate
I/0 to A130 NSC device, 15-13
output to mainframe through 6 Mbyte

High-speed External Communications channel,
see HSX channel interface
History trace, 15-1, 15-4

information buffer, 2-7 channel, 15-13

sample output, 15-6 Input
HSF$CLOS, 12-3 A-A channel interrupt handlers, 15-12
HSF$CNTL, 12-2 channel
HSF$OPEN, 12-2 from the mainframe, 2-55
HSF$READ, 12-2 from mainframe interrupt, 15-13
HSF$WRIT, 12-2 table (CPI@), 2-55
HSPR function, 2-30 errors, HSX, 12-6 to 12-7
HSPW function, 2-32 message packet disposition, 2-56
HSS$RECI, 12-3, 12-9, 12-10 /output
HSS$SET, 12-2 disk, 3-1
HSS$SNDI, 12-3, 12-9, 12-10 operations, 2-13
HST$ errors, 12-6 to 12-8 stream count (IST), 6-2
HSX channel interface, section 12 INSTACK macro, 6-4

buffering, 12-4 Instruction stack, 1-2

Integrated Support Processor (ISP) channel
driver (ISPDRV), D-1
12-3 to 12-5 Interactive
concentrator
overlays, 8-1
software, structure of, 8-2
console
overlays, 8-6
software, structure of, 8-2
debugger, 15-1

channel requests, 12-1 to 12-3
debug mode, 12-5
driver architecture,
error procedures, 12-5to 12-8
interrupt handler, 12-4
overlays, 12-5

HSXI interrupt handler, 12-4

HSXO interrupt handler, 12-4

I-HAND trace event parameter, 15-9, 15-12, Reply message, 8-5
15-13 station, 1-2, 8-1
IACMD overlay, 8-7 Interchange format, 4-4
IACON overlay, 8-6 Intercommunication function codes, I/0
IACON1 overlay, 8-7 Processor, 2-53
IAFUNC overlay, 8-4 Interface
IAIOP overlay, 8-1 block multiplexer channel, 5-1
IAIOP1 overlay, 8-4 routines, block multiplexer channel,

5-12
shell and driver, 9-7
software, block multiplexer channel, 1-2

IAMSG overlay, 8-5
IAOUT overlay, 8-8
IBM-compatible devices, connection, 5-1
IBMX (BMX interrupt handler), 5-26 Interlock
advance data, 5-27 error conditions, 3-17
continue request-in, 5-28 status, 3-16
end request-in, 5-28 Interrupt, 2-1

immediate return, 5-27 answering, error channel, 2-58
routine, 5-1 expander channel, 15-12
start request-in, 5-27 handler
ICOM DCU-5, 3-26
overlay, 3-22, 3-24 real-time clock, 2-49

HSX channel, 12-4
input A-A channel, 15-12
overlay registers, 1-6

trace event parameter, 15-11, 15-20
Icomsg trace event parameter, 15-11, 15-20

ID
-based table entries, 7-7 input channel from mainframe, 15-13
errors, 3-16 Jump Table (EITB), 5-26
IDKTOUT routine, 3-18 mode, 5-23
$IF macro, 14-11 occurs due to read ahead, 3-10
Immediate return (KIC$IR), 5-27 pending, 5-25
Independent activities, 2-1 processing, 2-11, 9-10
Initialization Interval counter (%MSEC), 2-49
FEI logical path activity, 11-1 Intervention required recovery, 4-62
MIOP-mainframe communication, 2-54 Introduction to disk controlling software,
NSC activity , 10-1 3-1

INTRPT trace event parameter, 15-8, 15-12
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1/0
buffers, 2-1
allocation, 2-1
pool, 2-12
disk input/output software, 1-1
request
for tape, 4-5 to 4-59
from mainframe, 4-2
processing, ISP, D-2
received during read ahead, 3-11
software, User Channel, 1-2
time-out, 3-18
User Channel, 9-1
I/0 Processor (IOP)
central processor queueing and activity
dispatching, 2-12
communication, 2-52
computation section, 1-2
deadstart, 2-51
description, 1-2
intercommunication function codes, 2-53
message handling, 3-3
1/0 stream control tables, 6-8
I/0 Subsystem, 1-1
Block Mux (BMX) subsystem overview, 5-1
confidence utilities, B-1
configuration, 1-3
debugging, 15-22
editor, 1-5
error processing, 2-57
history trace, 15-4
mainframe communication, 2-54
model B, 1-3
model C, 1-3
operating system, 1-1
responsibilities, 1-3
real-time clock, 2-49
software, parts of, 1-1
station, section 6
storage, 6-2
tasks, 6-1
task flow and interaction, 6-5
CLI task, 6-11
console output, 6-34
DISPLAY task, 6-8
global symbols, 6-33
KEYBD task, 6-6
POST overlay, 6-32
PROTOCOL task, 6-16
screen image, 6-34
STAGEIN task, 6-25
STAGEOUT task, 6-27
station initialization, 6-5
STIO overlay, 6-29
IOP (see I/0 Processor)
IOPPL, 14-1
IOS (see I/0 Subsystem)
ISFIELD macro, 14-17
ISP channel driver, D-1
ISR$OSRE, 6-31

Issue a function on a channel command, 15-25

Issue I/0 between Buffer Memory and Target
Memory, 15-19
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K-CALL trace event parameter, 15-8, 15-12
K-FNCT trace event paramter, 15-9, 15-13
to 15-1%
K-func trace event parameter, 15-9, 15-13
to 15-15
Kernel
active calls, 15-4
console, send message to, 2-37
definition 2-1
description, 1-1
error logging table, 6-8
function processor, entrance to, 15-8
functions, 2-1
HALT (PUNT) codes, 15-33
internal disk I/0, 3-45
operation at deadstart, 2-1
request destination ID, 2-56
service calls, 6-3, 6-4
service request I/0 functions, 2-6
service requests, 2-12
storage areas, 2-6
subroutine, DACT, 2-9
KEYBD task, 6-6
interaction areas, 6-7
KIC$, 5-22, 5-24, 5-25, 5-27,.5-28
KIC$IR (immediate return), 5-27

LB@, 3-22
LCP
descriptors global symbol, 6-33
requests, 7-7
Ldovly trace event parameter, 15-9, 15-15
List of BDV tables by ordinal number, 5-8
List I/0 format, 4-4
LISTO overlay, 15-1, 15-34
LISTP overlay, 15-33
Load display tape request, 4-45 to 4-48
LOAD macro, 14-20
Local buffer entry, 3-22
Local handling of disk queues, 3-8
Local Memory
allocate, 2-27
buffer control, 3-23
buffer, fixed-size, 2-22
chains, 2-12
data transfer commands, 5-10
definition, 1-7
error correction in, 2-2
management, 3-24
refresh, 2-3
scrubbing, 2-2
stack area, 6-4
structure, 2-2
usage, 2-1
LOCK macro, 6-3
LOG interactive command, 8-1, 8-4
Logical ordinal number, 5-7
Logical to physical address mapping,
striped disk group, 3-41
LOGOFF command, 6-1
LOGOFF interactive command, 8-3, 8-5, 8-8
LOGON interactive command, 8-8
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Lost data errors, 3-14, 3-16

Macro
data access, 14-19
data definition, 14-16
execution control, 14-11
exit stack, 14-8
general information 14-4
memory, 14-31
overlay and register definition,
14-26
program library (PL) and, 14-1
service request, 2-13
summary, 14-5 to 14-8
Macros
ADDRESS, 14-19
CLEAR, 14-31
COPY, 14-31
EDECR, 14-10
EGET, 14-9
EINCR, 14-9
$ELSE, 14-12
$ELSEIF, 14-12
$ENDTIL, 14-13
EPUT, 14-9
EXSGET, 14-10
EXSPUT, 14-10
FIELD, 14-11
FLDADD, 14-25
FLDSUB, 14-25
GET, 14-20
$GOTO, 14-14
$IF, 14-11
ISFIELD, 14-17
LOAD, 14-20
OVERLAY, 14-26
$PUNTIF, 14-15
PUT, 14-22
REGDEFS, 14-27
REGISTER, 14-28
RETREG, 14-29
RGET, 14-22
RPUT, 14-23
RSTORE, 14-23
SIGNAL, 9-7
STORE, 14-22
TABLE, 14-18
$UNTIL, 14-13
WATCH, 9-7
Main loop, ISP, D-1
Mainframe channels, 2-55
Maintenance computer, 2-57
Manual intervention messages, 3-37
Master DAL, 3-4
Master I/0 Processor, 6-1
responsibilities, 1-5
mainframe communication channel, 2-54
MCB (Buffer Memory Control Block), 3-23
MEM-IO trace event parameter, 15-11, 15-19
to 15-20
MEM@, 3-23
MEMIO Queue Table, 3-23
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Memio trace event parameter, 15-11, 15-19
to 15-20
Memory
allocating, 2-1
and deallocation, 2-12
error correction, 2-2
errors, soft, 2-2
free, 2-1
macros, 14-31
modification of, 15-22
search list, 2-10
type (defined by $APTEXT), 2-6
Message
areas, 2-5
formats, 5-14
handler, User Channel, 9-5
handling, IOP, 3-3
Interactive Reply, 8-5
packet
allow overlay to send, 2-45
send B or S type, 2-40
start, 8-6
Messages, BMX, 5-14 to 5-15
MGET function, 2-33
MGET trace event parameter, 15-14
MIOP (see Master I/0 Processor)
Miscellaneous error conditions, 3-18
Modification of
memory, 15-22
registers, 15-22
Modification, program library, 14-1
MOSR function, 2-34
MOSW function, 2-35
Mount request (FC$MOUNT), 4-6 to 4-8
processing flow for, 4-8
Move data between Buffer Memory and Central
Memory, 2-47
MPUT function, 2-36
MPUT trace event parameter, 15-14
MSG function, 2-37
MSGR function, 2-37
Multiple-path to multiple-ban linkage, 5-3

N-packets, 10-3, 10-4, 13-1
NIDEND (NSC) overlay., 10-9
NIO Table, 10-2
Nondata transfer commands, 5-9
No-op tape request (FC$NOOP), 4-40 to 4-41
Not capable recovery subroutine, 4-63
NSC A130 adapter, 2-21
NSC
activity, 10-1
channel/ID ordinal description, 10-12
error recovery, 10-10
initialization, 10-1
overlays, 10-6
termination, 10-11
error recovery, 10-11
SCP protocol, 10-11
protocol independent interface, 10-12
HYPERchannel, 1-2, 10-1
logical path status, 15-12, 15-22
messages, 10-9
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NSC overlay, 10-9
NSCEND overlay, 10-9
NSCID overlay
NSC HYPERchannel, 10-9
VMEbus, 13-5
NSCIO activity, 10-9
idle loop, 10-2
read sequence (protocol-indendent
interface), 10-3
SCP interface logon sequence, 10-4
write sequence (protocol-indendent
interface), 10-3
NSCIO overlay, 10-9
NSCIO trace event parameter, 15-13
NSCMSG overlay, 10-9
NSCRW trace event parameter, 15-12, 15
NSCRW overlay
NSC HYPERchannel, 10-10
VMEbus, 13-4
NUM, SUMMARY utility, 15-3

O$$0OVL, 14-27
Ochar trace event parameter, 15-9, 15-
Offset algorithm, 3-35
On-line
access, 15-1
diagnostic requests
DCU-4, 3-13
DCU-5, 3-28
system diagnostics, B-1

-22

16

tape device (thru Block Multiplexer)

test, B-3

TRACE commands, 15-4
On-line system diagnostics, appendix B

CHNTEST, B-2

CPTEST, B-3

ECHOCP, B-4

HSPTEST, B-5

MOSTEST, B-7

SSDTEST, B-9

STOP, B-11

XDK, B-11

XMT, B-12

XPR, B-13
Open

HSX channel (HSF$OPEN), 12-2

processing, ISP, D-1

request (CR$OPN), 9-1

subroutine, UCSHL, 9-5
Operand register

assignments, 1-6

%B, 15-6

%EX, 2-13
Operating system, I0S, 1-1
Operational description, SYSDUMP, C-1
Operator

commands, 1-1, 6-1

displays, 6-8
Ordinal number list of BDV tables by,
Organization, Buffer Memory, 2-4
OUTCALL function, 2-38
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5-7

Output

channel table (CPO@), 2-56

channel to the mainframe,
errors, HSX, 12-7 to 12-8
OUTPUT function, 2-39

2-56

Output stream count (OST), 6-2

Overlay
activate, 2-29
adding, 14-2
allocation, user, 2-33
areas, 2-1
call, 2-38
data areas, 2-10
format, 2-11
index, 2-9
load, 2-10
loading, 15-15
general information, 2-9
groupings of, 14-3
interactive console, 8-6
interrupt handling, 1-6
registers, 1-6
definition, 14-26
macros, 14-26
release all, 2-26
Table, creation, 2-9
OVERLAY macro, 14-26
Overlays

FEI logical path activity, 11-2

NSC activity, 10-6
ACOM, 3-3

ADEM, 10-6, 11-1, 13-2
AMAP, 2-1, 2-10, 9-10
BMXCON, 5-1
BMXCPU, 4-15, 5-1
BMXDEM, 5-1
BMXSIO, 5-1

CDEM, 3-3

D4DEM, 3-22

DD49, 3-22

DISK demon, 3-6
DISK, 3-3

DKDMP, 15-36
ERRECK, 3-4
FEIMSG, 11-3

FEIR, 11-3

FEIW, 11-3

FNSC, 11-3, 13-2
IACMD, 8-7

IACON, 8-6

IACON1, 8-7
IAFUNC, 8-4

IAIOP, 8-1

IAIOP1, 8-4

IAMSG, 8-5

IAOUT, 8-8

ICOM, 3-22

LISTO, 15-1, 15-34
LISTP, 15-33
NIDEND, 10-9

NSC, 10-9

NSCEND, 10-9
NSCID, 10-9, 13-5
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Overlays (continued)

NSCMSG, 10-9

NSC, 10-9

NSCRW, 10-10, 13-4

OVLNUM, 9-10

PATCH, 15-1, 15-32

REPORT, 3-20

SCPIO, 10-10, 13-5

TERMNSC, 13-5

TERMVME, 13-5

TERNSC, 10-10

TRANSFR, 3-22

VME, 13-4

VMEND, 13-4

VMERD, 13-4

VMEWT, 13-4
Overtemp operator message, 3-38
OVL-LD trace event parameter, 15-9, 15-15
OVLNUM overlay, 9-10, 10-20

Parameter
descriptors global symbol, 3-34
files, deadstart/restart, 1-5
table, trace event, 15-12
Parcel, 1-7
PATCH overlay, 15-1, 15-32
Path, 5-3
PAUSE function, 2-40
Peripheral Expander
confidence tests, B-11 thru B-13
disk unit, B-11
tape unit, B-12
printer unit, B-13
tape/disk, deadstart, 2-51
PL (Program library), 14-1
Pointer
to channel/ device tables for each
configured channel, 5-7
POLL
command, 8-3
function, 2-40
trace event parameter, 15-14
Pool
deallocate memory segment from, 2-44
disk Activity Link (DAL), 2-13
fixed-size, 2-12
I/0 buffer, 2-12
POP
function, 2-41
trace event parameter, 15-13
Popcell, 2-18
Popping/pushing SMODs, 2-7
Position tape requests, 4-42 to 4-45
POST overlay, 6-32
Priority
demon activity, 2-12
scheme, 2-12
Processing flow for tape requests
configuration change request, 4-7
end read request, 4-38
free request, 4-13
load display request, 4-46
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Processing flow for tape requests
mount request, 4-8
no-op request, 4-40
positioning request, 4-31
read request, 4-9
remount request, 4-49, 4-50
rewind request, 4-51
unload request, 4-55
write request, 4-24
Processing of
channels used by the debugger command,
15-31
tape requests, 4-5 to 4-59
Processor queueing and activity
dispatching, IOP, 2-12
Program
exit stack, 1-3
library (PL) and macros, 14-1
Protocol independent interface error
recovery, 10-12
PROTOCOL task, 6-16
flow
initialization, 6-19
interaction (main body), 6-20
termination, 6-24
PUNT codes, 15-33
$PUNTIF macro, 14-15
PUSH
function, 2-42
trace event parameter, 15-13
Pushing/popping SMODs, 2-7
PUT macro, 14-22

QTIME routine, 2-51, 3-18, 5-24
Queued input dataset information, 6-17

$RE@CLI, 6-7
R/W logic power message, 3-38
RD-10 disk
controlling software, 3-21
driver tables and packets, 3-22
error
message, 3-37
recovery, 3-29
retry, 15-21
retry limits, 3-30
head select, 15-20
read
ahead and write behind, 3-26
request stepflow, 3-24
resource management, 3-23
sector I/0, 15-20
seek routine, 15-20
software components, 3-22
write
behind, 3-27
request stepflow, 3-25
Reactivate
activity, 2-41
pushed activity, 15-13
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Read
ahead, 3-2
Abort flag, 3-11, 3-26
and write behind (DCU-5), 3-27
control, disk, 3-9
Control Table, 3-9, 3-12
DCU-4, 3-9
DCU-5, 3-26
interrupt occurs due to, 3-10
I1/0 request received during, 3-11
process, disk Demon, 3-11
sequence, 3-10
steal, 3-11
tape, 4-2
data
from Buffer Memory to Local Memory,
2-34
from Target Memory to Local Memory,
2-30
function (FC$READ), 4-15
request
HSX channel, 12-2
tape, 4-9 to 4-23
User channel I/0, (CR$RD) 9-2
request stepflow
DCU-4, 3-6
DCU-5, 3-24
subroutine, UCSHL, 9-6
tape request (FC$READ), 4-9 to 4-23
Read-Hold request (CR$RDH), 9-2
Read/write operation to front end, 2-21
Real-time clock, I/0 Subsystem, 2-49
RECEIVE function, 2-43
Receive information from keyboard, 2-43
Receive messages from other IOPs, 15-16,
15-20
Recovery for data errors on read/write
operations, 3-15
Recovery subroutines for tape, 4-62 to 4-64
REGDEFS
definition, 14-7
macro, 14-27
Register
and overlay definition, 14-26
assignments, 1-6
R!EH, 2-51
modification of, 15-1
REGISTER macro, 14-28
RELDAL function, 2-43
Release
all overlays, 2-26
device path (RQ$RPTH), 5-21
memory to free pool, 15-14
message space & reactivate activity,
2-44
process, 3-29
Relinquish control, 2-28
RELMEM function, 2-44
RELMEM trace event parameter, 15-14
Remount
tape request (FCSRMNT), 4-48 to 4-51
tape request processing flow, 4-49, 4-50
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REPORT overlay, 3-20
Request
packet, 3-2
processing disk, 3-2
User Channel, 9-1
Request-in sequence (KIC$ER), 5-25
Resource management (DCU-5), 3-23
RESPOND
function, 2-44
trace event parameter, 15-13
Response codes (N-packet), 10-6
RETREG macro, 14-29
Retrieving error log information, 2-59
Return
Buffer Memory to pool, 2-35, 15-14
control to previous call, 2-45
DAL to DAL pool, 2-43
to caller, 5-20
RETURN function, 2-45
Rewind
tape request, 4-51 to 4-54
tape request processing flow, 4-51
RGET macro, 14-22
Routines
BUFMAN, 4-3
IBMX, 5-1
IDKTOUT, 3-18
QTIME, 3-18, 5-23
SCRUB, 2-3
RPUT macro, 14-23
RQ$, 5-16, 5-20, 5-21
RSTORE macro, 14-23
RTCQUE (timer queue), 2-51
Run switch operator message, 3-38

SCp, 10-11
protocol error recovery, 10-11
SCPIO trace event parameter, 15-11, 15-22
SCPIO overlay
NSC, 10-10
VMEbus, 13-5
Scratch
area, diagnostics, 3-1
registers, 14-4, 14-28
Screen image, 6-34
SCRUB routine, 2-3
SDMPQ-SDMP1, C-1
SECDED, 2-2
Sector
chaining, 3-24, 3-26
1/0, DD-39/DD-49, 15-20
Security erase, data, 4-63
Seek
errors, 3-14, 3-16
routine, DD-39 and DD-49, 15-20
SEEK trace event parameter, 15-9, 15-15
Select-in tag (IT$SLI), 5-13
SEND
function, 2-45
Kernel service, 9-5
trace event parameter, 15-14
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Send Station (continued)

- B or S type message packet, 2-40 storage, 6-2
characters to the screen, 2-39 tasks, 6-1
message STATION command, 6-1, 6-5
response to activity in another IOP, Statistics, 2-52
15-13 destination ID, 2-56
to Kernel console, 2-37 STATUS
to other IOPs, 15-15 command flow, 6-14
receive message from Kernel console, interactive command, 8-8
2-37 STIO overlay, 6-29
Sense bit, tape device, 4-61 Storage module (SMOD), 2-7
Sequence code update, 5-24 STORE macro, 14-22
Service Stream state global symbol, 6-34
functions Streams, data, 3-1
general, 2-12 ' Striped disk groups (DCU-5), 3-40
summary of, 2-14 Structure of
request interactive console software, 8-2
kernel, 2-12 Local Memory, 2-2
macro, 2-13 Subroutines, tape recovery, 4-62 to 4-64
Set Subsystem overview, IOS Block Mux (BMX), 5-1
count register and proceed from Summary of service functions, 2-14
— breakpoint command, 15-28 SUMMARY display, 15-2
breakpoint commands, 15-28 SUMMARY utility, 15-1
Sh-nnn trace event parameter, 15-11, 15-21 SYSDUMP, C-1
Shared memory access, 6-3 System
Shell configuration, 1-3
and driver interface, 9-7 Directory, 2-3
architecture, 9-4 Directory contents, 2-5
buffering, 9-9 event timer, 2-50
requests, 9-8 Log, 3-39, 4-4

User Channel, 9-1
Signal end of processing, 2-46

SIGNAL macro, 6-3, 9-7 $T@KEY, 6-7
- Skip Data Transfer flag, 5-24 Table
SMOD (storage module) creation, 2-7 access, 14-4
SNAP command, 6-34 area contents, 2-1
Soft memory errors, 2-2 area, TCB, 4-2
Software and packet structure
overlays DCU-4, 3-4
DCU-4, 3-2 DCU-5, 3-22
DCU-5, 3-21 trace event codes, 15-8
stack, 2-7 TABLE macro, 14-18
Solid state storage device, 1-1 TAPDIS
Specifications, hardware, 1-2 in load display requests, 4-45
Spindle power/speed, 3-38 in no-op requests, 4-41
- Spiral formatting (DCU-5), 3-28 in positioning requests, 4-43
SSD 100-Mbyte channel test, B-9 in rewind requests, 4-52
SSD Memory, 1-1, 1-3, 1-5, 1-6, 1-7 in unload requests, 4-54
Stack Status flag, 5-24 Tape, section 4
STAGEIN task, 6-25, 6-27 configuration change request
STAGEOUT task, 6-27 (FC$CHNGE), 4-6
Staging, dataset, 1-2 control block, 4-2
Start end read requests, 4-37 to 4-40
command sequence (KIC$SC), 5-22 error
1/0 (RQ$SIO), 5-16 data security erase, 4-63
message, 8-6 display, 4-64
Request-in (KIC$SR), 5-27 equipment check, 4-62
STARTIO subroutine, ISP, D-3 ID burst check, 4-64
STATINIT overlay, 6-2 intervention required, 4-62
Station load point, 4-63
destination ID, 2-56 not capable, 4-63
interactive, 8-1 recovery activities, 4-4
10S, 6-1 recovery processing, 4-60 to 4-64
initialization, 6-5 response packet, 4-4

— SM-0046 G Index-15




Tape, (continued) TASK trace event parameter, 15-8, 15-12

Exec, section 4 TCART overlay, 4-4, 4-61
activity, 4-2 TCB (tape control block), 4-2
bus-out check, 4-62 TDEM1 activity
command reject, 4-63 description, 4-4
conditions, 4-4, 4-62 to 4-64 in read requests, 4-13 to 4-18
data check, 4-63 in write requests, 4-27 to 4-33
data converter check, 4-63 Td0-dn trace event parameter, 15-10, 15-18
data overrun, 4-63 Td0-in trace event parameter, 15-10, 15-18
free request (FCSFREE), 4-57 to 4-59 Tdm-dn trace event parameter, 15-10, 15-18
load display request (FC$DSP), 4-45 to Tdm-in trace event parameter, 15-10, 15-18
4-48 TERM function, 2-46
mount request (FC$MOUNT), 4-6 to 4-8 Termination
no-op request (FC$NOOP), 4-40 to 4-41 FEI logical path activity, 11-1
packets, 4-5 NSC activity, 10-6
interprocessor routing of, 4-5 Terminology, 1-7
request, 4-5 TERMNSC (NSC) overlay, 10-10, 13-5
response, 4-5 TERMVME overlay, 13-5
positioning requests, 4-42 to 4-45 TERROR overlay, 4-4, 4-60 to 4-61
read request (FCSREAD), 4-9 to 4-23 TEST-I/0 command, 5-13
read-ahead data area, 4-2, 4-3 TEX routine
remount request (FC$RMNT), 4-48 to 4-50 in end read requests, 4-38, 4-40
request packets, 4-5 in free requests, 4-59
request processing, 4-5 in load display requests, 4-45, 4-46,
response packets, 4-5 4-48
rewind requests, 4-51 to 4-54 in mount requests, 4-8
sense bits, 4-61 in no-op requests, 4-41
unload requests, 4-54 to 4-57 in positioning requests, 4-43, 4-45
write-behind data area, 4-3, 4-3 in read requests, 4-19, 4-22, 4-23
write request (FC$WRITE), 4-23 to 4-36 in remount requests, 4-48 to 4-50
TAPEIO routine in rewind requests, 4-52, 4-54
in read requests, 4-19 to 4-22 in unload requests, 4-54, 4-55, 4-57
in writ? requests, 4-34 to 4-36 in write requests, 4-33 to 4-34, 4-36
TAPEND routine TEXn, trace event parameters, 15-10, 15-17
in end read requests, 4-38 to 4-40 to 15-19
TAPERR routine, 4-4, 4-60 TF$, 15-8
TAPMOV routine Time-out
in load display requests, 4-46 channel, 5-24
in positioning requests, 4-43 to 4-45 clock-event, 15-19
in rewind requests, 4-52 to 4-54 device, 5-18
in unload requests, 4-55 to 4-57 1/0, 3-18
Target Memory, 1-7, 2-6, 2-47, 15-10, 15-19 Timer
Control Block (TMCB), 2-6 entry, 2-51
Control Table, 2-6 queue (RTCQUE), 2-51
mapping, 3-44 TLOC pointer, 15-4
Processor, 1-7, 2-6, 2-47 T™$, 2-6
type, 2-6, 2-48 TM@, 2-6
Task, 1-7 TMOUT trace event parameter, 15-11, 15-19
console output, 6-34 TMR@TM, 2-49

flow and interaction, 6-5 Toggle display mode command, 15-27
global symbols, 6-33 Tpi-rs trace event parameter, 15-10, 15-18

interac?ion, 6-3 TPTRL pointer, 15-4
screen image, 6-34 TPUSH

station initialization, 6-5
trace event parameter, 15-8, 15-12

function, 2-46
Kernel call, 2-3

CLI task, 6-11 Kernel service request, 9-10
DISPLAY task, 6-8 TR@, 3-23

KEYBD task, 6-6 TRACE call, 15-4

POST overlay, 6-32 Trace event

PROTOCOL task, 6-16 codes table, 15-8

STAGEIN task, 6-25 parameters table, 15-12
STAGEOUT task, 6-27 Transfer commands, 5-9 to 5-11
STIO overlay, 6-29 TRANSFER function, 2-47

TRANSFR overlay, 3-22
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Transparent format, 4-4 VMEND overlay, 10-13, 13-4
Two one-by-one configurations (single path, VMERD overlay, 13-4
multiple bank), 5-5 VMEWT overlay, 13-4
Two-by-one configuration (multiple-path,
multiple-bank), 5-6

Two-by-two configuration (multiple path, wWait I/0 (RQ$WIO), 5-20
single bank), 5-4 WAITIO subroutine, ISP, D-3
WATCH macro, 6-3, 9-7
Word, 1-7
ucs, 9-8 Write
UC@GREQ field, 9-8 behind
UCDRVO through UCDRVY9, 9-10 DCU-4, 3-6, 3-12
UCHn trace event parameter, 15-11, 15-21 DCU-5, 3-27
UCRD/UCWRT trace event parameter, 15-21 tape, 4-2
UCSHL (User Channel shell), 9-5 data
close subroutine (UCCLS), 9-6 from Local Memory to Target Memory,
driver subroutine (UCDRV), 9-7 2-32
open subroutine (UCOPN), 9-5 to Buffer Memory from Local Memory,
read subroutine (UCRD), 9-6 2-35
trace event parameter, 11-17 FC$WRITE, 4-23 to 4-36
write subroutine (UCWRT), 9-6 -Hold request (CR$WRTH), 9-3
UCT (User Channel Table), 9-4 interchange format, 4-4
UCXFR, 9-6 protect operator message, 3-38
UNICOS FEI connection, 11-1 request
Unit HSX channel, 12-2 ,
check/unit exception, 5-25 tape (FC$WRITE), 4-23 to 4-36
ready operator message, 3-38 user channel (CR$WRT), 9-2
release process, 3-37 request stepflow
select process, 3-33 DCU-4, 3-4
UNLOCK macro. 6-3 DCU-5, 3-25
Unload tape requests, 4-54 to 4-57 ring status, 4-63
$UNTIL macro, 14-3 subroutine, UCSHL, 9-6
USCP (UNICOS Station Call Processor), 11-1 -Write request (CR$WRT2), 9-3

User Channel
configuration, 9-10

drivers, 9-1 XCBT pointer, 5-7

I/0 software, 1-2 XCHT pointer, 5-7

170, 9-1 XDBT pointer, 5-7

message handler, 9-5 XDEV pointer, 5-7

requests, 9-1 XDEVMAX entry, 4-5

shell (UCSHL), 9-1, 9-5 XIOP

shell data handler (UCXFR), 9-7 in tape processing, 4-1

Table (UCT), 9-4 responsibilities, 1-6
User overlay allocation, 2-33
Utilities

EXTRACT, 3-39
SUMMARY, 15-1

VME overlay, 10-13, 13-4
VMEbus, section 13
description, 1-2
interrupt handling, 13-8
N-packet interface, 13-1
Overlay connections, 13-1
Overlays, 13-2 to 13-5
Read and write requests, 13-5 to 13-7
SCP protocol, 13-7 to 13-8
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READER'S COMMENT FORM
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Your reactions to this manual will help us provide you with better documentation. Please take a moment to
check the spaces below, and use the blank space for additional comments.

1) Your experience with computers: ____0-1year ____1-5years ____5+years
2) Your experience with Cray computer systems: __ 0-1year_____ 1-5 years ____ 5+ years
3) Youroccupation: ____ computer programmer _____ non-computer professional
____other (please specify):
4) How you used this manual: ___inaclass_____as atutorial or introduction _____ as a reference guide
__fortroubleshooting

Using a scale from 1 (poor) to 10 (excellent), please rate this manual on the following criteria:

5) Accuracy 8) Physical qualities (binding, printing)
6) Completeness 9) Readability
7) Organization 10) Amount and quality of examples

Please use the space below, and an additional sheet if necessary, for your other comments about this
manual. If you have discovered any inaccuracies or omissions, please give us the page number on which
the problem occurred. We promise a quick reply to your comments and questions.

Name Address

Title City

Company State/ Country
Telephone Zip Code

Today's Date
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READER'S COMMENT FORM

I0S Software Internal Reference Manual SM-0046 G

Your reactions to this manual will help us provide you with better documentation. Please take a moment to
check the spaces below, and use the blank space for additional comments.

1) Your experience with computers: ____ 0-1year ___ 1-5years__ 5+ years
2) Your experience with Cray computer systems: ___0-1year____1-5 years ____5+ years
3) Youroccupation: __ computer programmer _____ non-computer professional
_____other (please specify):
4) How you used thismanual: ___ inaclass ____as atutorial orintroduction ____ as a reference guide
____fortroubleshooting

Using a scale from 1 (poor) to 10 (excellent), please rate this manual on the following criteria:

5) Accuracy 8) Physical qualities (binding, printing)
6) Completeness 9) Readability
7) QOrganization 10) Amount and quality of examples

Please use the space below, and an additional sheet if necessary, for your other comments about this
manual. If you have discovered any inaccuracies or omissions, please give us the page number on which
the problem occurred. We promise a quick reply to your comments and questions.
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Company State/ Country
Telephone Zip Code

Today's Date
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