



































































































































































































































PARTITION INITIALIZATION

The main storage area outside the fixed
area is called the partition.

The boundary between the fixed area and
the partition is on a double word for a
system without the protection feature.

The initialization of the partition con-
sists of:

e Moving pre-assembled code from NIP to
the beginning of the partition. This
code includes a PRB and the XCTL code
that causes loading of the job schedul-
er through an XCTL macro-instruction.

e Relocating the address constants in the
PRB and XCTL code.

NIP may be overlaid when the pre-
assembled code is moved to the beginning of
the partition. To eliminate this
possibility, NIP code is assembled 2048
bytes from the beginning of the NIP module.

Main storage before and after initializ-
ing the partition is shown in Figure 21.
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Figure 21. Main Storage Initialization
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BOUNDARY BOX INITIALIZATION

A 12-byte boundary box specifies the
boundary of the partition. The parameters
specified by the customer are assembled in
the boundary box at System Generation time
(Figure 22).

r 1
| | FA
F i
| Minimum Partition | LB
L. 3
r T 1
| 0 | Main Storage Size | UB
1 1 J
Figure 22. Boundary Box

The initialization of the boundary box

consists of computing and storing the fol-

lowing addresses into the boundary box:
Upper boundary of the partition - UB
Lower boundary of the partition - LB
Free area queue element - FA

The boundary box initialization for the
single-task supervisor is shown in Figure

23.
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| | I T
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b f--------- LB
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| | LB | | IR
| f—-—1 ! X E
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| | S 4 | D

| Boundary |

| Box |

L d = e e m e e e - - -
Figure 23. Boundary Box Initialization
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The boundary box addresses are computed
as follows:

UB = highest address in the main stor-
age, computed dynamically.

LB = address of the end of nucleus

rounded up to a double word

boundary for a system without

protection feature.

or address of the end of nucleus
rounded up to 2048-byte boundary
for a protected system.

FA = address of free area queue ele-
ment (FQE), described in the fol-
lowing section.

FREE AREA QUEUE ELEMENT INITIALIZATION

The free area queue element (FQE) is a
double word after the PRB and XCTL code
within the partition. The initialization
of the FQE consists of the following:

e Computing the length of the free area
(L) and storing this value in the right
half of the FQE. The free area is
defined as the partition minus the area
occupied by PRB and XCTL Code (see
Figure 23).

e Storing in the left half of the

FQE.

zZeros

UCB TABLE AND REQUEST ELEMENT TABLE
INITIALIZATION

UCB Table: NIP changes the 2 byte dis-
placements within the UCB table and request
element table into 2-byte absolute address-
es after these tables are loaded into main
storage.

When loaded into main storage, the UCB
table contains the displacement (D) of each
UCB from the start (X) of the I/O supervi-
sor (IECIOS00). NIP adds X to D and stores
the sum into the UCB table.

The start of the UCB table is available
in entry 11 within the CVT. The end of the
UCB table is indicated by 'FFFF' in the
last entry within the UCB table.

Figure 24 shows the UCB table before and
after the initialization.
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Figure 24. UCB Table Initialization

Request Element Table: The request element

table consists of a number of request
elements (I/0 supervisor's name for IQEs
with 2-byte link fields; see Chapter 1)
that are used to represent 1I/0 interruption
requests. The number of elements in the
table is determined at system generation
and remains fixed.

When loaded into main storage, the
request element table contains the dis-
placement (L) of each *'Forward Link' from
the start of the I/O supervisor (X). NIP
adds X to L and stores the sum into the
request element table.

The start of the request element table
is available in entry 31 within the CVT.
The end of the request element table is
indicated by 'FFFF' in the first two bytes
of the last entry in the request element

table. Figure 25 shows the request element
table before and'after the initialization.
r T 1 13 T 1
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Before After
Figure 25. Request Element Table Initiali-

zation



In addition to the initialization proce-
dures described above, NIP stores the
address of the request element table at the
next request element address, which is
available in entry 32 in the CVT.

SYS1.SVCLIB, SYS1.LINKLIB, AND SYS1.LOGREC
DEB INITIALIZATION

Although the DEB's for these data sets
are assembled within the nucleus, some of
the DEB fields are not pre-assembled. The
data in these fields is stored by NIP to
simulate the OPEN function.

The initialization of the DEB consists
of determining the following data and stor-

ing them into the corresponding fields in
the DEB:
e Start cylinder address and track

address (CCHH) of the data set.
e End CCHH of the data set.

* Number of tracks occupied by the data
set.

e UCB address
device.

for the system residence

e Appendage address.

Figure 26 shows the DEB fields which are
initialized by NIP.

r 1
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| !
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I |

| |
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r T 1

28| | Appendage Address |

F + 4

32| | UCB Address |

b L T {

36| | CC start |

t i J

L} T 1

40| HH | CC End |

- + 1

LTy HH | Number of Tracks |

L L i
Figure 26. DEB Initialization

NIP executes in a stand-alone environ-

ment using its own input/output routine and
performs the following functions to accom-
plish the DEB initialization:

Appendix B:
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1. Reads the standard volume 1label to
determine the volume table of contents
(VTOC) address on the system residence
device.

2. Reads the data portion of VTOC DSCB to
determine the tracks per cylinder for
the system residence device.

the UCB address of the
device through UCB

3. Determines
system residence
table look up.

4. Determines the DEB address through the
use of CVT and DCB. The DEB Address
is available within the corresponding
DCB. The DCB addresses for
SYS1.SVCLIB, S¥YS1.LINKLIB, and
SYS1.LOGREC data sets are available in
the CVT at entries 22, 3, and 30,
respectively.

5. Searches the VTOC and reads, into a
buffer, the data portion of the DSCB
for the data set.

6. Moves Start CCHH and End CCHH for the
data set from the buffer into the DEB.

7. Computes the number of tracks con-
tained within the data set extent and
stores this value in the DEB.

8. Stores the UCB address into the DEB.

9. Moves the I/0 appendage address from
entry 6 of the CVT into the DEB.

10. Repeats steps 4-9 for each data set.

SVC TABLE EXTENSION (TTR TABLE)
INITIALIZATION

This is an optional NIP function that is
selected at system generation time.

The TTR address and length (L) of each
non-resident SVC routine are available in
the partitioned data set (PDS) directory of
the SVC library.

The TTR table initialization consists of
the following:

e Searching the PDS directory of the SVC
library to fincé the TTR and length of
each transient SVC routine.

e Storing TTR and L of each transient SVC
routine in a table within the nucleus.
The assigned area for this table is
within the SVC handler routine.

The TTR table consists of a 4-byte entry
for each transient SVC routine. The format
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of each 4-byte entry in the table, is shown
in the diagram below:

Bits: 10 8 11 3

] T T LR 1
| T | R | LENGTH |ESA|
L 4 L L J
< -4 Bytes >
where

TT = Track address of the transient
SVC routine relative to the start
of the SYS1.SVCLIB data set.

R = Record number on the track.

L = Length in bytes of the transient
SVC routine.

ESA = Extended save area in double
words. This field is pre-
assembled in the table.

NIP uses the following information

available in the SVC handler routine to
accomplish the initialization function:

e Relocation table
index number for
table.

containing 1-byte
each SVC in the SVC

e Highest number assigned to an SVC pro-
vided by IBM.

e Highest number assigned to a resident
SVC.

To initialize the TTR table, NIP follows
the procedure described below:

1. Constructs an eight byte name for the
transient SVC by using the relocation
table and the highest resident SVC
number, as explained below:

e Picks up the entry in the relocation
table which corresponds to a tran-
sient SVC.

e Translates the entry number in the
relocation table to ‘a SVC number.

e Converts the SVC number from binary
to decimal.

® Unpacks the decimal number to a
4-byte number.

e Constructs an 8-byte name for the
SVC routine by placing the Uu-byte
unpacked decimal number beside a
pre-assembled four character prefix
for the SVC names, as follows:
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IGCO XXXX

pre-assembled
prefix

unpacked
decimal number

2. Loads the following registers:

e Address of the input parameter list
to the BLDL macro-instruction is
placed in register 0.

e Address of the SYS1.SVCLIB DCB is
placed in register 1.

3. 1Issues the BLDL macro-instruction to
search the SYS1.SVCLIB directory.

4, Tests for the successful execution of
the BLDL macro-instruction.

5. On successful completion, BLDL returns
the data extent for the SVC routine in
a return area. NIP moves the TTR and
length of the SVC routine from the
return area into the TTR table, in a
format shown in the diagram above.

6. When unsuccessful, BILDL returns an
error code in register 15. NIP tests
the error code and sends one of the
following error messages to the opera-
tor:

"IEA101I SVC ROUTINE IGCOXXXX NOT
AVAILABLE - PERMANENT I/O ERROR ON SVC
LIBRARY."

"IEA102I SVC ROUTINE IGCOXXXX NOT
AVAIIABLE - NOT FOUND ON SVC LIBRARY."

7. Scans the relocation table and repeats
the above procedure for each transient
SVC routine.

PROTECTION KEY INITIALIZATION

Main storage protection is an optional
hardware feature. When protection is
selected, the storage keys are set accord-
ing to the following criteria:

e The storage occupied by the nucleus has
a storage key of zero.

e The partition has a non-zero storage
key, specified in the TCB associated
with the partition.

NIP obtains the storage key for the
partition from the "protect key" field
within the TCB corresponding to the parti-
tion, and sets the partition to the
appropriate storage key.



TIMER INITIALIZATION

The timer is an optional hardware fea-
ture. It can ke enabled or disabled by a
switch on the systemr control panel.

The timer initialization consists of the
following:

e Testing to check if the timer is ena-
bled and working.

e Setting the timer to six hours when
control is given tc the job scheduler.

NIP performs the following functicns to

initialize the Timer:

1.

Tests check if the timer is wcrk-

ing:

to

e Sets location 80 with value of six

hours (X'6309109E).
e Waits for the timer to decrement.

e Compares the contents of location 80
with the original value of six
hours. If the contents of location
80 are equal to six hours, sends the
following message to the operator:

"IEA100A TIMER IS NOT WORKING.
TIMER SWITCH ON."

PUT

Resets locaticn 80 with the 6-hour

value.

BUILDING A RESIDENT DIRECTORY FOR
SYS1.LINKLIB

This section is applicable only if the
resident BLDL table option was selected at
system generation time. :

Each time an ATTACH,
macro-instruction is
issues a BLDL with a subsequent program
fetch of the module. When the resident
BLDL table option is selected, all or any
portion of the SYS1.LINKLIB directory can
be made resident as a part cf the nucleus
by the nucleus initialization program. Any
linkage to a SYS1.LINKLIB module causes a
scan of the resident table before a direct
access device search 1is initiated in the
BLDL routine.

LINK, XCTL,
issued, the system

or LOAD

The message:
IEA101A SPECIFY SYSTEM PARAMETERS
is issued to the operator if COMM was

specified in the SUPRVSOR system generation
macro-instruction. The operator may then:

Appendix
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Specify an alternate list of
SYS1.LINKLIB modules whose directory
entries are to be made resident.

2. Request a listing of the names of the
modules whose directory entries were
nade resident.

3. Cancel the option for the current IPL.

If a list is selected, NIP then:

1. Reads the specified list from member
IEABLDxx in SYS1.PROCLIB (where xx=00
or is replaced by two alphanumeric
characters supplied by the operator).

2. Places the names in a takle which is
filled in by the BLDL routine.

3. Issues a BLDL.

If a normal return 1is received from the
BLDL routine, the boundary box is adjusted
to include the resident directory table as
a part of the nucleus.

If an error code is returned from the
BLDL routine, NIP issues one of the follow-
ing messages:

IEA108I PERMANENT I/O ERROR DURING BIDL
NIP

The BLDL function is not performed.
continues to initialize the nucleus.

IEA109I BLDL FAILED FOR FOLLOWING MODULES

This message is followed by list of
names of the modules whose directory
entries were not made resident because they
were not found in SYS1.LINKLIB. NIP
adjusts the Lkoundary box to include the
incomplete BLDL table and continues as
though the table had been completed.

a

NIP places the address of the BLDL takle

into an ar:a in the BLDL routine, IECPFND1.
RESIDENT ACCESS METHOD (RAM) INITIALIZATION
When the RAM option is selected at

systemr generation time, a group of access
method modules is preloaded as part of the
nucleus by the nucleus initialization pro-
gram, thus creating a permanent system load
list. Each time a LOAD is issued for any
access method module, the system load 1list
is checked. A program fetch is not per-
formed if the module is found in the system
load 1list. Otherwise, the system loads the
module in the standard manner.

the SUPRVSOR
generation

in
system

If COMM was specified
macro-instruction at
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time, NIP issues the following message to
the operator:

IEA101A SPECIFY SYSTEM PARAMETERS
The operator may then:

1. Specify an alternate 1list of access
method modules to be loaded.

2. Request a listing of the names of the
access method modules that were load-
ed.

3. Cancel the option for the current IPL.

If a list was selected, NIP then:

1. Reads the specified 1list of access
method modules from member IEAIGGxXX in
SYS1.PROCLIB.

2. 1Issues a LOAD macro-instruction for
each module in the list. This creates
a load list attached to the TCB. The
list pointer is moved to an area in
the nucleus which is reserved for the
system load list pointer.

If NIP is unable to load an access
method module, it issues the following
message:

IEA110I LOAD FAILED FOR (module name)

NIP continues to initialize the
nucleus even though the named access
method module was not loaded as part
of the RAM option.

3. The boundary box is adjusted to
include the system load 1list and
access method modules as part of the
nucleus.

RESIDENT TYPE 3 AND 4 SVC ROUTINE
INITIALIZATION

When the resident +type 3 and U4 SVC
routine option is selected at system gener-
ation time, type 3 and 4 routines wmay be
loaded as part of the nucleus by NIP. If
COMM was specified in the SUPRVSOR macro-
instruction at system generation time, NIP
issues the following message to the
operator:

IEA101A SPECIFY SYSTEM PARAMETERS
The operator may then:

1. Specify an alternate list of type 3
and 4 SVC routines to be loaded.

2. Request a listing of the names of the
routines that were loaded.

3. Cancel the option for the current IPL.

If a list was selected, NIP then:

1. Reads the specified list of SVC rou-
tines from member IEARSVxX in
SYS1.PROCLIB.

2. Issues a LOAD macro-instruction for
each module in the list. This creates
a load 1list attached to the TCB. If
the module is a type 3 routine or the
first module of a type 4 routine, its
entry point is placed in the SVC table
as discussed in the section entitled
"Resident Type 3 and U4 SVC Routine
Option." After all loading has been
completed, the 1load 1list contains
entries for routines requested by type

4 SVC routines via XCTL macro-
instructions. Following these
entries, regardless of the order in

which the routines were actually load-
ed, are entries for the first loads of
type 3 or 4 SVC routines. The 1list
pointer is moved to an area in the
nucleus which is reserved for the RSVC
system load list pointer. If NIP is
unable to load an SVC routine, it
issues the following message:

1EA11011 LOAD FAILED FOR (module name)

NIP 'continues to initialize the
nucleus even though the named routine
was not loaded as part of the resident
type 3 and 4 SVC routine option.

If a requested SVC routine is not
supported at the installation, NIP
issues the following message:

IEA114I SVC (xxx) NOT SUPPORTED

The named SVC routine is defined but
cannot be loaded becuase it is not
supported at the installation.

If a requested SVC routine is unde-
fined, NIP issues the following mes-
sage:

IEA115I SVC (xxx) NOT DEFINED

Indicating that no such SVC routine

exists.

3. The boundary box 1is adjusted to
include the RSVC load 1list and SVC
routines as part of the nucleus.
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RESIDENT JOB QUEUE INITIALIZATION

When the resident job queue option is
selected at system generation time, NIP
must obtain the area needed to hold a
specified number of job queue records. If
COMM was specified in the SUPRVSOR macro-
instruction at system generation time, the
number of resident Jjob queue records
specified at system generation time may be
overridden when the nucleus is initialized.
In this case, NIP issues the following
message to the operator:

Appendix B:

IEA101A SPECIFY SYSTEM PARAMETERS

The operator may then vary the number of
job queue records for the current IPL.
After the operator responds, NIP obtains an
area whose size is based on the number of
records to be made resident. The area
becomes part of the nucleus. A pointer to
the area 1is saved in a portion if the
nucleus that was reserved for this purpose
when the resident job queue option was
selected.
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APPENDIX C: GUIDE TO THE LINKAGE EDITOR MAP OF THE NUCLEUS

r 1 L]

|Csect Names|Sysgen Output|

|in Order of|Macro. to be |Microfiche
|Appearance | Checked for | Module

. Routine Name
(oxr Other Specified Function; e.g., Table)

T 1
| |
I I
| |
|]on L.E. Map| Module Name | Name | |
L 1 1 1 J
) 1 T T b
| IEAAIHOO | IERAIH | * | First Level Interruption Handlers (FLIHS) |
| | IEAAPS | * | Dispatcher and Exit Effector
| | IECIOS | * | I/0 Supervisor
I8 1 [l 1 4
L 1 ) ) 1
| 1IGC009 | - | IEAADLOO | Delete |
== + 1 + i
| IGCO012 | - | IEAASYO00 | Synch |
N 4 1 4 J
r T T T . A
| IGCo10 | -—- | IEAAMSO00 | Getmain |
L 1 4 4 4
v T T T 1
| IEAOPLOO | -—- | IEAAPLOO | Prolog |
b 1 ] 1 4
T T T 1 1
| IGCco11l | -— | IEAORT10 | Timexr SVC |
t 1- 1 + : 1
| IEEBAl | - | IEECIRO1 | Console Interruption (Job Management) |
 — + + 1 i
| IEAOABOO | -—- | IEAAABOO | Abterm |
. 1 t $—— 1
| Iccool | IEAAWT | * | wait |
[N 4 1 1 3
v T T T 1
| IHASVCOO | SGIEA2SV | * | svC Table |
b + 1 1 i
| IEAATAOO0 | IEAATA | * | Attach ]
L 1 1 1 4
r T T T 1
| IEACVT | cvT | * | Communications Vector Table |
1 1 + i
| 1IGCo02 | IEAAPT | * | Post |
— ¥ t == 1
| IGCO006 | IERATC | * | Link |
k + 1 + i
| IEATCBOO | IEATCB | * | Task Control Block |
L 1 J- 1 J
r T T T 1
| IEWFTMIN | -—- | IEWFTMIN | Program Fetch |
L + 1 1 4
) 1 1 1 |
| IEWFTPCI | -—— | IEWFTPCI | Program Controlled Interrupt Fetch |
% 1 [l 1] 4
r T T T 1
| IEFJOB ] -—- | IEFKRESA | Job Scheduler Tables and Work Area |
| | | | (Job Management) |
L 4 4 4 . 3
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(

Continued)

1

i

|*Variable module names, dependent on macro-instruction's use.

v T T T 1
|Csect Names|Sysgen Output| | |
{in Order of|Macro. to be |Microfiche| Routine Name |
|Appearance | Checked for | Module | (or Other Specified Function; e.g., Table) |
|on L.E. Map| Module Name | Name | |
b t t t {
| IFBDCBOO | -— | IFBDCB00 | System Environment Recorder (SER) Data Control |
| | | | Block |
8 4 1 + 4
r T T T . 1
| IGC018 | -—- | IECPFIND | Find (Data Management) |
8 iR 1 1
T T T T _"
| IGC037 | - | IEWSVOVR | Cverlay Supervisor |
[N 4 4 1 4
1) T I T 1
| IEEBC1PE | -—- | IEEBC1PE | External Interrupticn (Job Management) |
b 1 4 +__ —_— 4
LB T 1 1
| IEC2311A | -— | IEC2311A | Disk Error Routine (I/O Supervisor) |
t 1 1 1
v T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T {
| IEFDPOST | -——— | IEFDPOST | Unsolicited Interruption (Job Management) |
L 4 1 1 4
r T T T 1
| IEEMSLT | SGIEE001 | * | Master Scheduler Resident Control Data Area |
I | | | (Job Management) |
t ¥ + L {
| IECZDTAB | SGIECODT | * | Direct Access Device Table (I/0 Supervisor) |
e — e 1 t - -4
| IECINTRP | --- | IECINTRP | Sense and Status Interpreter (I/0 Supervisor) |
N 4 1 4 4
1 T T T 1
| IEAANIPO | IEAANIP | * | Nucleus Initialization Program |
x 1
|
1

L




APPENDIX D

CONTROL_RECORD - (LOAD MODULE)

o
o
|
w
fo e e e
-
e e o
©
t
=
w
S

Record length is 20 bytes

r._.__q
b ——f
|

|

PR
T——
S——

|

L—-Length of control section - specifies the length of the
control section (in bytes) that the text in the
following record belongs to (2 bytes)

R ——

CESD entry number - specifies the composite
external symbol dictionary entry that
contains the control section name of the
control section that this text is part
of (2 bytes)

L——Channel Command Word (CCW) - that could be used to read the text
record that follows. The data address field contains
the linkage editor assigned address of the first byte
of text in the text record that follows. (8 bytes)

--Count - contains two bytes of binary zeros. The count field contains the
length of the record.

——Count - in bytes of the control information (CESD ID, length of
control section) following the CCW field (2 bytes)

L__Spare - contains three bytes of binary zeros

P e e e ——

——Identification - specifies that this is: (1 byte)

e A control record - 0000 0001

e The control record that precedes the last text record of this overlay
segment - 0000 0101

e The control record that precedes the last text record of the module -
0000 1101
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RELOCATION DICTIONARY RECORD -

(ILOAD MODULE)

16-255

-
P
o
[
=
(%)
T—

Record length can be
between 24 and 256 bytes

Y

.

I

I L--RLD
I

| t--Spare - cont
|

L

——Count - in byte

|
|
|
|
|
I
I
| the spa
L

——Count - contains t

|
|
|
|
|
|
|
|
I
!
!
L

—-Spare - contains three

data -- see below

ains 8 bytes of binary zeroes

s of the relocation dictionary information following
re 8 byte field (2 bytes)

wo bytes of binary zeroes

bytes of binary zeroes

L-—Identification - specifies that this is: (1 byte)

¥ A rel
* The 1
* The 1

ocation dictionary record - 0000 0010
ast record of the segment - 0000 0110
ast record of the module - 0000 1110

[ —— e =y
b e S o 4]

O
R —

A

e e e o o
po s v o 4
TR ——
b —— —
SR ——
e e o e

o —

--Flag - speci
when

L—-Address - linkage editor assigned
address of the address
constant (3 bytes)

fies miscellaneous information as follows: (1 byte)

byte format is xxxxLLST:

specifies the type of this RID item (address constant)

~- non-branch type in assembler language,a DC A(name)

-- branch type (in assembler language, a DC V(name)

-- pseudo register displacement value

-- pseudo register cumulative displacement value

and 1001 -- this address constant is not to be relocated,

because it refers to an unresolved symbol.
LL specifies the length of the address constant

01 --
10 --
11 --

oHPrP o

-

[y

P
r
|
|
I
I
|
|
I
I
|
I
|
|
| 1000
|
|
|
|
|
|
I
|
I
|
|
|
|
|
L

two byte
three byte
four byte

specifies the direction of relocation

positive
negative

specifies the type of RLD item following this one

the following RLD item has a different relocation
and/or position pointer

the following RLD item has the same relocation and
position pointers as this one, and therefore is omitted

—--Position pointer - contains the entry number of the CESD entry (or trans-

la

tion table entry) that indicates which control section

the address constant is in (2 bytes)

--Relocation pointer - contains the entry number of the CESD entry (or transla-
tion table entry) -that indicates which symbol's value

is

to be used in the computation of the

address constant's value (2 bytes)
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CONTROL_AND RELOCATION DICTIONARY RECORD - (LOAD MODULE)

70

CToTTTToT
I A R
| A R
I AR (R I

Ll 1 __ 1t __J

= —— e —— -
b e e e, e

[ e e s e . e, o o — o — o C— ——— — — — —— — — —

|
| t--Length of control
| section (2 bytes)
—-Fla |
L—-CESD entry number
(2 bytes)

|
I
|
I
|
|
|
I
L

—-Address (3 bytes)

—-Flag (1 byte)

——Position pointer (2 bytes)

|
|
I
I
|
|
I
|
|
[
|
I
L

I
I
|
I
|
|
I
I
I
I
|
|
|
[
L

—--Relocation pointer (2 bytes)

I
I
|
I
I
|
I
|
|
I
|
I
|
I
I
|
L

——Channel Ccommand Word (8 bytes)

I
|
|
|
l
|
|
I
I
I
|
|
|
|
I
I
|
|
L

--Count of RLD information (2 bytes)

--Ccount of control information (2 bytes) - the control information contains the
ID and length of control sections in the following text record.

L—_Spare (3 bytes)
——Identification (1 byte) - specifies that this record is:
e A control and RLD record - 0000 0011

e A control and RLD record that is followed by the
last text record of a segment - 0000 0111

e A control and RLD record that is followed by the
last text record of a module - 0000 1111

Note: For detailed descriptions of the data fields see:

Relocation Dictionary Record
Control Record

The record length will vary from 20 to 260 bytes.



PARTITIONED ORGANIZATION DIRECTORY RECORD - (AS RECEIVED FROM BLDL)

Byte

r 1
of , !
| Name of load module (member or alias name) |
4| |
; T 4
8| Relative (to beginning of data set) disk address of | Concatenation |
| module (TTR) | number |
}"“ T T L %
12| Byte of binary |Alias indicator and| Relative (to beginning of data set) |
| zeroes. ** |miscellaneous info.| disk address of first text record. |
L ] 1 4
r T T 1
16| continuation of | Byte of binary |Relative (to beginning of data set) |
|disk address | zeroes | disk address of NOTE List or Scatter-|
L 1 1 d
r T T 1
20| translation record|Number of entries | Module attributes (see below) |
| |in NOTE List ++ |0,1,2,3,4,5,6,7,8,9,10,11,12,13,+,+ |
[ ] 4 [
r T 1
24| Total contiguous quantity of main storage required by the|Length(in bytes) of|
| module | first text record. |
8 1 1
r T 1
28| continuation of |Module's linkage editor assigned entry point address |
| Length. | |
l|= L T J

32| Linkage editor assigned origin of first text record. |

| I

| I

L 3
r 1
| Length of scatter |
For load modules in scatter format add: | |
1 4
r 1 T 1
36| List (in bytes) |Length of translation table (in bytes) |ESDID (CESD entry |
| | | number of control |
L } _Jr 3

r

40|section name) for |ESDID (CESD entry number of control
| first text record. |section name) containing entry point.
L i

r 1
For load modules with RENT or REUS attribute and Alias |Entry point address|
names add: . | |
r T L |
36| of the member name. | |
| I I
| | I
F 4 |
40| Member name |
| r !
4y | |
L ]
r 1
| SSI Bytes - Aligned on a half-word boundary at the end of the PDS |
| record. |
L ]
Alias indicator and miscellaneous Information:
1. Alias indicator -- 0 signifies none,l1 signifies alias -- bit 0
2. Number of relative disk addresses (TTR)in user data field -- bits 1,2
3. Length of user data field (in halfwords) -- bits 3-7
PDS Directory Record size (for SSI, add 4 bytes to sizes):
Block format 36 bytes * Scatter format 44 bytes
Block format with alias names 46 bytes Scatter format with alias names 54 bytes

+ Reserved
++ This byte contains zero if load module is not in overlay
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MODULE ATTRIBUTES

Bit Number Attribute Bit setting Indication

0 RENT Not reenterable

Reenterable

Not reusable

Reusable

Not an overlay module

Overlay module

Not under test

Under test

Not only loadable

Only loadable *

Block format

Scatter format

Not executable

Executable

Module contains more than one text
record and/or RLD record(s).
Module contains only one text
record and no RLD record.

Module can be processed by all
levels of linkage editor.

Module cannot be reprocessed by
linkage editor-E.

Linkage editor assigned origin of
first text record is not zero.
Linkage editor assigned origin of
first text record is zero.
Linkage editor assigned entry
point is not zero.

Linkage editor assigned entry point
is zero.

Module contains RID record(s)
Module does not contain an RID record.
Module can be reprocessed by
linkage editor.

Module cannot be reprocessed by
linkage editor.

Module does not contain TESTRAN
symbol records.

Module contains TESTRAN symbol
records.

REUS

OVLY

w N P

TEST

£

LOAD
Format

Executable

SN o »

Format

8 Compatibility

9 Format

10 Format

11 Format

12 Editability

13 Format

oo e

14 Reserved
15 Reserved

* Module can only be loaded with the LOAD macro-instruction. When the module is
in main storage it will be entered directly, and not through the wuse of an
XCTL, LINK, or ATTACH macro-instruction.

** This is normally a zero byte inserted to maintain half-word boundaries. If the

DCB operand was specified as zero, this byte will contain a 1 if the name was
found in the link library, and a 2 if the name was found in the job library.
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ENTRY TABLE (ENTAB)

APPENDIX E

r k] h) T 1
|Unconditional branch to last |address of referred | "to"seg|Previous Caller |
| entry BC 15,DISP(15,0) |to symbol. | number | (zero initially) |
L 1 1 1 d
H T T T 1
|Unconditional branch to last |Address of referred | "to"seg |Previous Caller |
| entry BC 15,DISP(15,0) |to symbol | number | (zero initially) |
L L 4 L J
| | | I I
I | I I |
I I | I I
r T T T R h]
|Unconditional branch to last |Address of referred | "to"seg |Previous Caller |
| entry-BC 15,DISP(15,0) |to symbol | number | (zero initially) |
t 1 4 4 ]
L T T T T 1
| SVC 45 |L 15,4(0,15) Loads GR15 with | BCR 15,15 | "from" |Address of segment |
| |the value of the ADCON. | | seg.no.| table (SEGTAB) |
L L 41 L L F]
| <==-2 bytes-->|<--2 bytes--->|<--2 bytes--->|<---2 bytes-->|<lbyte>|<----- 3 bytes----- >|
DISP -- is the displacement, in bytes, of this entry from the last entry.
"to" segment number -- is the number of the segment containing the symbol being
referred to.
"from®™ segment number -- is the number of the segment that contains this entry
table.
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SEGMENT TABLE (SEGTAB)

r T T - 1
| TEST| |Address of Data Control Block (DCB) used to load module * |
|ind. | | |
L L 1 1
r T . 1
| | Address of note list * |
| | I
% 1 T 1
| Last segment |Highest segment no. |Last segment | Highest segment no. |
| number of region 1 |in storage-region 1|number of region 2 |in storage-region 2 |
8 1 } i Jd
r T T T 1
| Last segment |Highest segment no. |Last segment |Highest segment no. |
| number of region 3 |in storage~region 3 |number of region 4 |in storage-region 4 |
L 1 1 4 1
t I 1
| Zero | (Not used in the Fixed-Task Supervisor) * |
I | |
t 1 1
| (Not used in the Fixed-Task Supervisor) * |
| I
L i
1) T 1
| Previous segment *| Zero |status|
| number for segmentl| |indctr|
L 1 1 ]
r T T h]
| Previous segment |Address of entry table entry (when caller |status]|
| number for segment2|chain exists) * |indctr|
L 4 L ]
r . T T 1
| Previous segment |Address of entry table entry (when caller | status|
| number for segmentN|chain exists) * |indctr|
L L1 — L ]
| < 4 bytes——— >|
TEST indicator -- specifies that this module 1is "under test"™ wusing TESTRAN.

(Bit 1) Initijialized by program fetch.
Highest segment no. in storage -- is initially set to 00 except for region 1 which

is initially set to 01 by linkage editor.
Status indicator -- indicates the status of this segment with the two last bits of

the entry table address field as follows:

00 -- segment is in main storage as a result of a branch to the segment.

10 -- segment is in main storage, no caller chain exists.

01 -- segment is not in main storage, but is scheduled to be loaded.

11 -- segment is not in main storage.

The status indicator for segment 1 is initially set to 10, all the rest are
initially set to 11.

* Set to zero by linkage editor.
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APPENDIX F: SYSTEM ENVIRONMENT RECORDING RECORD ENTRY FORMATS

There are two types of record entries corresponding to the two types of errors SER
processes: machine check and channel error. Record entry size varies with the type of
record and the model number. The formats of the record entries are:

Machine Check Record Entry Format Channel Error Record Entry Format

v T T T T L] r T T T T -
| | SYS | MOD |R.E.| | | | SYs | MOD |R.E. | |
| R.E. LABEL | ID | NO. |TYPE| FLAGS | | R.E. LABEL | ID | NO. |TYPE| FLAGS |
L _ L ——1 L i ____{ }_ 1 n n 1 1
r T T 1
| I | | | |
| DATE I TIME | | DATE | TIME |
| | | | | |
pmm e L 1 - L 1
| I | |
| PROGRAM IDENTITY | | PROGRAM IDENTITY |
| | I I
T B |
| MACHINE CHECK OLD PSW | | FIRST CCW OF FAILING CHAIN |
| ' | | I
F 1k - -1
| | | |
| ACTIVE I/O UNITS | [ FAILING CCW I
| | | I
| - 1t i
| | CHANNEL TYPE | | |
| | ASSIGNMENTS | | CSW |
i _— 1 4 | |
r 1
| | I :
| GENERAL PURPOSE | | |
| REGISTER CONTENTS | | ACTIVE I/0 UNITS |
| I | |
I8 3 I 4
r 1 I .|
| I | | CHANNEL TYPE |
| FLOATING POINT | | | ASSIGNMENTS |
| REGISTER CONTENTS | t T —4- 4
| | | CHANNEL | |
t { | and UNIT | FLAGS | 1/0 |
| | | ADDRESS | | |
| GENERAL PURPOSE REGISTER PARITIES | t i 4 |
| | | |
f ? ? { HARDWARE LOGOUT }
| FPR PARITIES | CPU | s {
| | HARDWARE LOGOUT | | |
b 1 | | MODEL BYTES |
| I | 40 0 |
| MODEL BYTES | | 50 48 |
| | | 65,75 24 I
| 40 256 | | I
| 50 164 r S | I I
| 65 176 | | r -— 4
| 75 152 | | |
L J l I

(o 1
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The fields in the
interpreted as follows:

record entry are

Record Entry Label - 3 bytes
Identifies the record as output from
SER. It is set to SER in EBCDIC.

System Identifier - 1 byte
Identifies the version
created the record.

0 = SERO, 1 = SER1

of SER which

Model Number - 1 byte
Identifies the System/360 model on
which the record was created.

Record Entry Type - 1 byte

Identifies the type of error that
caused the reccrd to be created.
C = machine check
I = channel error
Flags - 2 bytes
Byte O
Bit 0 = Spare bit
Bit 1 = 0 Record entry is com-
plete
= 1 Record entry is not
complete
Bit 2 = 0 Channel and unit
address matches a sys-
tem UCB
= 1 Channel and unit
address does not match
any system UCB
Bit 3 = 0 The operating system
could not continue
after the error
= 1 The operating system
could continue after
the error
Bit 4 = 0 The scheduler was not
in control when the
machine check
occurred.
=1 The scheduler was in
control when the
machine check
occurred.
Byte 1
Bit 0 = 0 Program data was
obtained

= 1 Program data could not
be obtained because
the area from which it

would have been
extracted was over-
laid. (Applies only
to SERO.)

Other bits - unused

74B

Date - 4 Lytes
Identifies the year and day in packed
deciral as follows:

00 xX XXX F

Unused Year Day Zone

Time - 4 bytes
Identifies the time of dJday when the
record entry was created.

XX XX XX X X
Hour Minute Second Tenths Hundredths

If the model does not have an interval
timer, this field is zero.

Program Identity - 8 bytes
Identifies the program in process or
the program requesting service -when
the error occurred.

Machine Check 0ld PSW - 8 bytes
The field is taken directly from loca-
tions 48-55.

Active I/0 Units - 20 bytes
Identifies by channel and unit address
a maximum of ten devices that were
busy when the error occurred.

Channel Type Assignments - U4 bytes

Identifies the channel configuration
of the system as follows: ’
BYTE 0 BYTE 1
r T T T T >
|CHAN O|CHAN 1|CHAN 2|CHAN 3|ETC.
L i 1 i 1 >
Bit 0 = 0 Channel not present
= 1 Channel present
Bit 1 = 0 Multiplexor channel
= 1 Selector channel
Bit 2 = 0 Low speed
= 1 High speed
Bit 3 = 0 Not a storage channel
= 1 Storage channel
General Purpose Register Contents - 64

bytes

Identifies the contents of the GPRs at

the time the error occurred. For the
Model 50, only bits 0-27 and the
parity bits are stored for each reg-

ister. For Models 65 and 75, GPRs are

- tested for parity errors and corrected
if necessary before being stored in
this field.



Floating Point Register Contents - 32 bytes
Identifies the contents of all FPRs at
the time the error occurred. The
field is zero for Models 30 and 40 not
equipped with the floating point fea-
ture.

General Purpose Register Parities - 8 bytes
For Model 40, this field is zero
because hardware corrects parity dur-
ing part of the machine check inter-

rupt cycle, making parity indications
unavailable. For Model 50, the field
contains the 1last four bits of each

register with the exception of reg-
isters 13, 14, and 15. (Applies only
to SERO.) For Models 65 and 75, the
field identifies the GPRs that con-
tained parity errors when the error
occurred. Only the first two bytes of
the field are used. They are inter-
preted as follcws:

Byte 0 Byte 1

00000100
A
Register 0

0010000O00
A
Register 15
Registers 5 and 10 had parity errors.
Note: If this information is stored by
the SERO program for the model 75, no
parity errors will be indicated for
registers 13, 14, and 15 because SERO

cannot determine the parity in these
registers.

Appendix F:

Floating. Point Register Parities - 4 bytes
Identifies the FPRs that contained
parity errors when the error occurred.
The contents of the field differs
according to model and is interpreted
in the same manner as the GPR parity
field. The field is zero for a Model
40 record.

CPU Hardware Logout - 152 to 256 bytes
Represents all or part cf the contents
cf locaticns Hex 80 through Hex 17F.

First CCW of Failing Chain - 8 bytes
Identifies the first CCW of a chain of
CCWs being executed when an error
occurred.

Failiing CCW - 8 bytes
Identifies the specific CCW Leing exe-
cuted when an error occurred.

CSW - 8 bytes
Identifies the CSW that was
when an I/0 error occurred.

stored

Channel and Unit Address - 2 bytes
Identifies the device being serviced
at the time of the channel failure.

Flags - 2 bytes
Not used.

I/0 Hardware Logout - 0 to 48 bytes

Identifies the status of the failing
channel when an I/0 error interrupt
occurred.
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Abdump 20,23

Abend 20,22,23

Abterm 13,14,19-25

Active request block dqueue (see Queue)
Address constants 29,31,34,40,60,61

Algorithm
main storage allocation 24
timing 41

Alias 71

Appendage 33,63

Area

extended save (ESA) 14,15,64

fixed or system 7,24,61

free 23-25,60-62

I/0 supervisor transiemt 7,12,17,18

processing program (partition)
7-9,17,20,23-28,60-62,64

program interruption control (PICA)

SvC transient 7,12,15,16,27

Asynchronous exit queue (AEQ) (see Queue)

Attach 8,20,21,24,26-29,72

B1ldl 18,26,28,6u4,71
Block
data control (DCB)
23,29,30,33,34,36,63,64,72
data extent (DEB) 33,60,63
data set control (DSCB) 55,57,63
event control (ECB) 20-22,30
input/output (IOB) 30
request (RB)
interruption (IRB) 8,9,16-18
loaded (LRB) 8
loaded program (LPRB) 8,9
minor 26,28
program (PRB)
8,9,14-18,20-22,25-28,60-62
supervisor (SVRB) 8,9,15,20,27,28
system interruption (SIRB)
8,9,16-18,23,26
task control (TCB)
8,9,13,15-23,25,26,28,60, 64
unit control (UCB) 33
Block loading 29,30,32,33,34
Boundary box 25,60-62

Call 29
Channel scheduler (see Scheduler)
Check
machine 13,14,18,19,24
validity 13,21,23
Clock 41-43
Communication vector table (CVT) (see
Table)
Contents supervision (see Supervision)
Control block (see Block)
cpuU 8,9,43,57
Csect 56-58

Data control block (DCB) (see Block)
Data extent block (DEB) (see Block)
Data management (see Management)

INDEX

Data set control block (DSCB) (see Block)
Delete 7,26,28
Dispatcher 12,14-19,21,43,60
Dump, storage
full 20,23
indicative 23

ECB list (see List)
Editor, linkage (see Linkage editor)
Element
free area queue (FQE) 60-62
interruption queue (IQE) 16-18,62
program interruption (PIE) 16,19,21
timer queue 17,42,43
End of task
abnormal 14,19,22-25
normal 16,20,23,25
(see also Abdump; Abend; Abterm)
Entry procedures, SVC 14
Entry table (ENTAB) (see Table)
Error routines, I/0 supervisor
7,8,17,18,27
Event control block (ECB) (see Block)
Excp 12,32,33
Exit
asynchronous 8,16-18,43
svc 12,15-18,20,21,26-28,38,42
type 1 12,15-17,21,22,24,25,27,28,u42

.Exit effector 16-18,28,43

Extended save area (ESA) (see Area)
Extract 20,21

Fetch, program 9,13,18,26,28-35,40,51,74
Finch 15,18,20,26-28
Fixed area (see Area)
Flih (first level interruption handler)
70 12,17,18,46
MK (machine check) 13
P (program) 13,19,u46

svCc 12,14,15,21,22,24,27,28,42,46-49,52

T/E (timer/external)
12,17-19,42,43,46,52
Free area (see Area)
Free area queue (see Queue)
Free area queue element (FQE) (see
Element)
Freemain 12,24,25,28

Getmain 12,15,23-25,28

Handler
interruption (see Flih; Slih)
set command 43
SVC (see Flih; sSlih)

Identify 8,12,26,28
Inactive program list (see List)
Initial program loader (IPL) (see Loader)
Initialization
boundary box 61,62
communication vector table 60
fetch 29

Index



hardware 55,57
main storage 61,62
nucleus 1,8,25,54,55,60
overlay supervision 38,40
partition 61
protection key 64
request element table 62
SVC table extension 63
SVRB 15
timer 65
UCB table 62
Input/output block (IOB)
Input/cutput supervisor
7-9,12,16-18,27,33,60,62
Input/output supervisor transient area
(see Area)
Interrupt key 18
Interruption handling (see Flih; Sl1lih)

(see Block)

Interruption queue element (IQE) (see
Element)

Interruption request block (IRB) (see
Block)

Interruption supervision (see Supervision)
Job management
Job scheduler
Job step 23

(see Management)
(see Scheduler)

Link 7,8,24,26-29,34,38,40,58,72
Linkage editor 2,9,34-36,40,56,58,60,72,74
List
ECB 21,22
inactive program 8,9,20,25-28
loaded program 9,20,26,27,28
note 29,30,33,34,36
(see also Queue)
Load 7,12,26-29,38

Loaded program list (see List)

Loaded program request block (LPRB) (see
Block)
Loaded request block (LRB) (see Block)
Loader
initial program (IPL) 1,53,55-58,60
relocating (see Fetch)

Machine check (see Check)
Main storage supervision
Management
data 7,9,18,23,26,28
job 7-9,12,18,23,43,60,61
task 1,2,7
(see also Supervision)

(see Supervision)

Note list (see List)

Nucleus 7,15,24-26,29,38,55-58,60,62-64

Nucleus initialization (see
Initialization)

Nucleus initialization program (NIP)
1,8,55-58,60-65

Open 12,23,63
Operator 41,42,55-58,60,64,65
Overlay supervision (see Supervision)

Partition (see Area, processing program)
Post 20-22,u43

Processing program area (see Area)

76

Program interruption control area (PICA)
(see area)

Program interruption element (PIE)
Element)

Program request block (PRB)

Prolog 13,19

Protection 2,9,13,28,55,57,60-62,64

(see

(see Block)

Queue
active request block
8,9,15-18,20,22,23,26-28
asynchronous exit queue (AEQ) 17
free area 25,60-62
TCB ready 17
timer 41-43
(see also List; Elements)
Relocation dictionary (RLD) 34,35,69,70
Relocation table (see Table)
Request block (RB) (see Block)
Request element (interruption queue
element) (see Element)
Request element table (see Table)
Return 7,15,19,27

Scheduler
channel 18
job 60,61,65
Segld 35,38,40
Segment table (SEGTAB)
Segwt 29,35,38,40
Slin
svc 12,14,15,21,27,28
timer 41-43
Spie 19-21
Stimer 41-43
Subpool 24
Supervision
contents
I/0 9
(see also Input/output supervisor)
interruption 9,12,14,18,20-22,27,46
main storage 9,24,48
overlay 9,29,30,35,38,51
task 9,13,20,47
time 9,18,41-43,52
Supervisor request block (SVRB)
Block)
SVC table (see Table)
SVC transient area (see Area)
Synch 26,28
System area (see Area)
System generation 2,13,14,21,55,56,61-63
System interruption request block (SIRB)
(see Block)

(see Table)

9,23,26,27,29,31,38,49

(see

Table
communication vector (CVT)
entry (ENTAB) 35-38,40,73
relocation 13,64
request element
segment (SEGTAB)
svc 13-15,63
extension 14,60,63,64
task input/output (TIOT) 21,23
unit control block (UCB) 62
Pask control block (TCB) (see Block)
Task management (see Management)
Task supervision (see Supervision)

60,62,63

60,62,63
33-38,40,74



Task switching 17

TCB ready queue (see Queue)
Termination, task (see End)

Testran 33,35,40,72,74

Text record 14,29,31-33,56-58,68,70,72
Time 41,43

Time supervision (see Supervision)
Timer queue (see Queue)

Timer queue element (see Element)
Transient area (see Area)

Unit control block (UCB)

Validity check (see Check)

Volume table of contents (VTOC)

Wait

Xctl

12,13,16-23,43,57,58

8,12,15,23-29,60-62,72

(see Block)

55,57,63

Index
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