














If for example, a source program were to
begin with
ORG 10000
there would be no text output for the first
two pages of virtual storage and the first
page of text would correspond to the third
page of the user's virtual storage. The
first two VMPT entries would be all bits,
and the third would contain zero. Within a
page, however, the bytes of text correspond
directly to the bytes of virtual storage.
Thus, in the example above, the first page
of text would represent virtual storage
locations 8192-12287, and the first 1808
bytes of the page of text would be vacant
(10000 - 8192=1808). The pages of text
will always begin on page boundaries within
the text module.

MODULE USAGE TABLE (CHAMUT)

Purpase

For each CALL (in this description,
"CALL"™ will be used when referring to
explicit CALL or LOAD) during a task, a MUT
entry (MUTE) is created by the explicit
linkage routine, ADD MUTE (CGCDG). It pro-
vides a record of all CALLs on and by
modules in the task and is used to ensure
correct unlinkage of called modules. See
Figure 26.

Links and Addresses

All addresses and links used in the MUT
are 32-bit virtual storage addresses.

ILocation of MUT: Each task creates and
uses its own MUT. The head of each MUT and
space for a number of MUTEs reside in the
loader PSECT (CZCDLP) for that task. If
additional MUT space is required, the MUT
is extended by allocating a new page via
GETMAIN.

Location of MUTEs: Prior to use, the MUT
is initialized so that a chain of available
space entries is anchored by a pointer in
the loader PSECT. This cell is labeled
externally as CHBMUT. A newly created MUTE
is assigned space in the first available
space, and the available space chain is
relinked. When a MUTE is deleted, the
released space is added to the beginning of
the available space chain.

Contents of MUTE

A MUT entry is linked into two chains
which have their origin in two different
PMDs. The MUTE serves to tie together a
called module and its explicit calling mod-
ule. When a MUTE is created, it is linked
bi-directionally into the calling PMD's

\

j MUT Heading

3

— Pointer to First Available Space Entry

0 Forward PAPA Link

1 Backward PAPA Link

2 Address of CALLing SVC
\ MUT Entry
(MUTE)

3 Ferward BABY Link

4 Backward BABY Link

5 Pointer to PMD CAlLled by SVC

——— e — e —

5 Pointer to Next Available Space

% Availeble Space Entry

Additional MUTEs and Available Space Entries
L e~~~ ——r—— e~

Figure 26. Format of MUT, MUTE Entry, and

Available Space Entry

PAPA chain through the PAPA link words in
the MUTE. The MUTE is also linked bi-
directionally into the called PMD's BABY
chain through the BABY link words in the
MUTE. Thus if A calls B and C, two MUTEs
and three chains are created (see Figure
27):

1. A PAPA chain that originates in A and
links to both MUTEs.

2. A BABY chain that originates in B and
links to one MUTE. ’

3. A BABY chain that originates in C and
links to the other MUTE.

In addition to the 1links,
contains:

each MUTE

1. The address of the SVC that initiated
the CALL. This information is used in
explicit unlinkage to rearm the SVC.

2. The address of the PMD named by the
CALL. This address is required during
explicit unlinkage.

Adding MUTES

When an entry is added to the MUT, its
chains are linked, as follows:
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PMD

CALLing Sequence
A colls C
A calls B
MUT N calls B
P e
BABY Chain Head =0
F =Forward
PAPA Chain Head B =Backward
MUT Count=0 F. PAPA
B. PAPA
MUTE
for Address of SVC in A
A colls B
F. BABY =0 . PMDC
B. BABY
Address of PMDB
e e M .
F. PAPA=0 ' BABY Chain Head
MUTE B, PAPA ' PAPA Chain Head =0
for .
A calls C Address of SVC in A . MUT Count =1
F. BABY =0
8. BABY
Address of PMDC
W
o T i I e et
PMDB
MUTE F. PAPA=0
for g
N calls B B. PAPA v PMD
BABY Chain Head Address of SVC in N
e ]
PAPA Chain Head =0 F. BABY
MUT Count=2 B. BABY | BABY Chain Head =0
Address of PMDB e PAPA Chain Head
. e
MUT Count=0
MW .
pa NN, ey M S i NP

’

Figure 27. Diagram of Sample MUT, Showing Linkages and Appropriate PMDs

The new MUTE becomes the first MUTE in and PAPA links of subsequently entered
both its BABY and PAPA chains. The heads MUTEs. Thus, the backward BABY and PAPA
of the respective chains within the chain links of the last MUTE to be entered wil:
origin PMD will point to the new MUTE's point ot the BABY and PAPA chain heads in
forward BABY and PAPA links. The new the respective called and calling PMDs.
MUTE's forward links themselves will point
to the forward links of the previously Deleting MUTEs
entered MUTEs. If there is no previous
entry, the forward link(s) will contain 0. When a module is to be deleted (see

"Explicit Unlinking," Section 4), all MUTEs
The backward BABY and PAPA links of each for CALLs it made, as well as for CALLs
MUTE point to the respective forward BABY made upon it, are deleted. In other words,
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all entries in both its BABY and PAPA
chains are removed from the MUT. Such
deleted MUTEs are added to the chain of
available MUTEs that are threaded through
the forward PAPA link words.

MUT Count

Each time a MUTE is created, the MUT
count in the called PMD is incremented by
one. When a MUTE is deleted, the corres-
ponding MUT count is decremented by one.
This count is used during the unlinking
process to determine whether or not a mod-
ule may be deleted; that is, modules whose
MUT counts are nonzero at a certain point
in the unlinking process are judged to be
ineligible for deletion because of the
existence of ocutstanding explicit
references.

STORAGE MAP TABLE (CHAMAP)

The loader maintains a storage map table
(MAP) which contains one entry for each
control section involved in the allocation.
(See Figure 28.) The table is a conti-
guous, ordered set of two-word entries.

The first word contains the virtual storage
address of the beginning of the control
section; the second word contains the vir-
tual storage address of the beginning of
the corresponding CSD in the TDY. The
table is maintained in compact ascending
order according to the 32-bit, unsigned,
virtual storage address of the beginning of
the control section.

The maximum size of the table is estab-
lished at STARTUP time. A pointer to the
beginning of the table, the maximum length
of the table in bytes, and the current
length of the table are specified in the
TDY headings.

Virtual Storage Address of Beginning of Control Section

Virtual Storage Address of Beginning of CSD

Figure 28. Memory MAP Entry

HASH TABLES (CHASHT AND CHAUHT)

There are three hash tables whose loca-
tion and length are specified in the TDY.
The system hash tables contain hash entries
for SYSxxxxx symbols and symbols which
appear in control sections with the system
attribute. The user hash table contains
all other symbols.

A pointer in the TDY points to the ori-
gin of the privileged system hash table.
Nonprivileged system symbols (those not
beginning with CZ or CHB) are contained in
the nonprivileged system hash table, which
immediately follows the privileged table.

Each hash entry consists of a single
word which either contains the address of
the beginning of the first corresponding
DEF chain or is zero. The position of a
symbol in the hash table is determined by
the hashing algorithm. Whenever DEFs with
different names hash to the same hash
value, they are linked together through
their search links.

The hash value, H, is obtained by an
exclusive OR of the first four characters
of name with the last four characters.

This resultant 32 bits is now divided by
the hash divisor, and the remainder of this
division multiplied by 4 is a relative
index into the appropriate hash table.

Privileged Sysrem Hash Table
(SYSHASHP)

n=Hash Table Length
Nonprivileged System Hash Table
(SYSHASHNP)

n=Hash Table Length

User Hash Table
(USERHASH)

VACANT SPACE TABLE (VST)

The vacant space table is used for con-
trol section packing and contains three
types of entries (host, symbiont, and
available space entry) each three words in
length.

Host Entry

-

r

Word 1 |[Link to next host entry in
|table (zero if last)
L

T Y
2 |Page origin |number of bytes
| (20 bits) |available on
{page (12 bits)
L

s —

3 |Link to first symbiont entry if
| private control section.
|Pointer to SDST entry if public

| control section.
L

T el D P A

L
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Symbiont Entry

r _— _
|Link to next symbiont entry for|
jthis page (zero if last)

5

Word 1

b _
2 }|Pointer to CSD

pe—

——————— —_— S
3 |Scratch page VMA if packed con-|
[section (zero if 1st control |
|[section on page) |
L —_

Available space entry
e 1
Word 1 |Link to next available space |
jentry (zero if last) |
e e e 4
2 |not used |
¢ -

¢

3 |not used |
i J

A host entry is created for the first
control section in a control section group
at a page boundary. It reflects unused
space on the last page cof the control sec-
tion group (if the last page contains
text). Host entries are maintained in
ascending order of the number of bytes
available on the page. Host entries are
not created for public pages if the amount
of unused space is less than 8 bytes. Host
entries for private pages are maintained
until the relocation of the page is
requested. If a host exists for the page
being relocated, it is deleted and relinked
into the available space entry list.

Symbiont entries are created for all but
the first control section in a private con-
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trol section group. Hence the first con-
trol section (host) owns the page, and
secondary control sections (symbionts) are
packed into the page.’

Symbiont entries are not created for
public control sections. A host entry for
a public page points to the SDST entry
(host) that owns the page. If a control
section group is packed into a public page,
the SDST entry for the group is flagged as
symbiont.

A vacant space table pointer for each
storage class and an available space point-
er are maintained in the loader PSECT.
These are initially zero. The first time
SRCHPACK is requested to create a table
entry, a page of virtual memory is obtained
and available space entries are threaded to
the available space pointer.

Table pointers in the loader PSECT are
as follows:

- T T

r
|Pointer to next availlable space entry |

|Pointer to list for private storage key A|

|Pointer to list for private storage key B|

|Pointer to list for private storage key C|

f———— —_—

{Pointer to list for public storage key A |

Pointer to list for public storage key B |

Pointer to list for public storage key C |

———— - — |

o e S oo




APPENDIX C: ABBREVIATIONS

Adcon Address constant o] Authority code for the system
operator or privileged system
CHAISA DSECT for ISA programmer
CHARCS DSECT for recursive storage block P Buthority code for the systen
{in Resolve Symbol) programmer
CHASDM DSECT for SDM (shared data set
table entry) PCS Program control system
CHASHT DSECT for SYSHASH
PMD Program module dictionary
CHATDH DSECT for TDY heading
PSECT A prototype control section
CHAUHT DSECT for user hash table
PVAOT Pseudo vector available cffset
CHBMUT Entry point name of module usage table
table (in Unloader PSECT)
REF External symbol reference
CsSD Control section dictionary
RESTBL Relative external storage corres-
CSECT A control section other than a pondence table
prototype (PSECT) or COMMON or
DSECT RLD Relocation dictionary
DCB Data control block RN REF number
DDEF DDEF command or macro instruction SDST The shared data set table
DEF External symbol definition SPT Shared page table
EPE External page entry SYSHASHNP The nonprivileged system hash
table
GR General register
SYSHASHP The privileged system hash table
ISA Interrupt storage area
SYSLIB The system library
ISATDY Pointer in ISA to TDY
TDT Task data definition table
ISAUTH User authority cell in ISA
TDY Task dictionary
ISD Internal symbol dictionary
u Authority code for a "normal
IvM Initial virtual storage user"®
JFCB Job file control block USERHASH The user hash table

JOBLIB A user library created by a DDEF USERLIB The user library
command with a JOBLIB keyword

VMA Virtual storage address
MAP Memory map table
VMPT Virtual storage page table
MUT Module usage table (in Unloader
PSECT) vsT Vacant space table
MUTE Module usage table entry XpT External page table
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APPENDIX D: LOADER RESTRICTIONS

The following restrictions are imposed
on the TSS/360 user. Those marked with an
asterisk are enforced by the dynamic
loader:

1.* The user is not allowed to declare
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either system or privileged control
sections. The dynamic loader will
erase such attributes from control
sections that are not contained in
modules extracted from SYSLIB. This
has a secondary effect: the user is
prevented from declaring entry points
whose names begin with the letters
SYS. The user may declare any other
form of entry point name.

No user-written program called by
type-III linkage nor any routine
called by such a program may execute a
LOAD, explicit CALL, or DELETE
statement.

Complex DEFs may not be defined in
terms of another complex DEF within
the same module. Such a situation
could result in a complex definition
loop, which the loader protects
against by not allowing such symbol
resolution in any case. Note that
this situation can only arise through
control section rejection or through
the link-editing together of two
modules. For example:

Module A

Pl PSECT
ENTRY El

C1 CSECT

El EQU *
END

Module B

P2 PSECT
ENTRY E2

El CSECT

E2 EQU *
END

If A and B are link-edited together,
and CSECT El1 is deleted by the prior
occurrence of DEF El1 in module A, com-
plex DEF E2 will be defined in terms
of complex DEF E1 within the same mod-
ule, a situation which the loader will
not allow.

If A and B are not link-edited, howev-
er, and the loader is called to LOAD
first A and then B, CSECT E1 will be
rejected by complex DEF El1 in A. This

will result in complex DEF E2 being
defined in terms of complex DEF E1 i
a different module. The loader will
allow this situation, but will ’S=sue
warning diagnostic.

The user is advised that executing &
CALL or LOAD of a CSECT name will ‘
return an R-value equal to its V-
value; namely, the origin of the
CSECT. Thus, calling reenterable rc
tines by CSECT name will result in t
PSECT address not being available wh
the routine is entered.

The loader will issue diagnostic. fc
undefined external references and su
stitute for them an illegal address
which will usually cause an address
specification error at attempted use
by the task. Such an error may not
produced, however, if the user shoul
dynamically modify a V-con containin
an undefined REF.

The user is advised to include no
adcons within public CSECTs. The
loader will refuse to resolve adcons
appearing on public pages.

Ccontrol section rejection arise ro
two sources: If a control sect..n
name is illegal, the control section
is rejected by the loader, or if a
control section name duplicates the
name of some previously entered DEF
(not necessarily a control section
name), the loader will reject the co
trol section. Control section rejec
tion means that none of the DEFs in
the rejected CSD are to be included
the allocation, and that any REFs th
might have been satisfied by such DE
must either be satisfied elsewhere o
go undefined. Control section rejec
tion may be caused by some anomalous
circumstance which will result a
diagnostic advising the user. zh
diagnostics and their causes are
listed under "Loader Diagnostics."™

No module may delete itself by a
DELETE operation, either as a primar
or secondary deletion candidate. Th
loader protects against this by remo
ing the deleting module from the can
didate list if it is ever poste
there.

The primary deletion candidate may n
be deleted if there are any outstand
ing implicit references to it after
the candidate list is construc’



10.* Secondary deletion candidates may not

11.

12.

be deleted if there are any outstand-
ing implicit or explicit references to
them after the candidate 1list is
constructed.

The loader will allow a module that is
loaded or called by another module to
delete that module, using a DELETE
procedure. The user is therefore
advised not to attempt to return to
the "caller™ in such a case, as it
will have disappeared. For example,
module A calls module B, whose first
step is to DELETE A. Any attempt by B
to return to A may cause an addressing
exception error and is in any case a
programming practice that is to be
avoided.

The following discusses TSS/360's
treatment of unnamed control sections.
Unnamed control sections arise from
three sources: a CSECT statement with
a blank symbol field, omission of any
CSECT statement, and declaring of
blank COMMON. Blank COMMON carries a
name of eight alphameric blanks; all
others carry a name of sixteen hexa-
decimal zeros. Unnamed noncommon con-
trol sections are treated as unique to
the module in which they were declared
by the following devices:

a. When the linkage editor processes
unnamed CSECTs, it substitutes a
unique number in the lower eight
hexadecimal digits of the name of
each such CSECT it processes. In
addition, the name part of each
REF (in the original module) that
references the unnamed CSECT is
also modified to match the altered
CSECT name. This technique pre-

13.*

serves unnamed references in the
event two such CSECTs are combined
during link editing.

When the dynamic loader processes
unnamed CSECTs (identified by the
fact that the first half of the
CSECT name consists of eight hexa-
decimal zeros), it adds further
modification to the name. Each
module as it is loaded is assigned
a unigque number, a module sequence
number, by the loader. The loader
places this number in the lower
four hexadecimal digits of the
first half of the name of each
unnamed noncommon CSECT and each
REF in the module that references
the CSECT. The combination of the
linkage editor's and the dynamic
lcader's treatment of unnamed non-
common CSECTs will prevent CSECT
rejection among such CSECTs. Of
course, blank COMMON sections may
cause rejection; the blank name is
handled just as any other name.
This is reasonable, since the con-
cept of control section rejection
was instituted for the purpose of
tying together common references
across modules.

Privileged system service routines may
define only external symbols that
begin with the letters CZ or CHB.

This means that all normal entry
points, CSECT names, and module names
must conform to this naming standard.
Furthermore, nonprivileged system rou-
tines may not define external symbols
beginning with CZ or CHB. (These
restrictions do not apply to user
programs.)

Loader Restrictions
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APPENDIX E: DIAGNOSTIC MESSAGES

This section contains a list of diag-
nostic messages that may be issued by the
dynamic loader. Each diagnostic contains
an explanation of the cause of the diag-
nostic, with loader action, where applic-
able. In this list, brackets are used to
denote that a substitution will be effected

by the loader; that is, that such bracketed
portions of the message are variable.

Those diagnostics that result in additional
serious load error indication by the loader
are marked by an asterisk (%) after the
diagnostic number.

r ————= T - - -

| DIAGNOSTIC ] COMMENT }
e ——— $ -
| 1. CZCDL0O02 CANCELLED: SYMBOL [x] TO BE |The lcoader is unable to find the symbol, x, |
| CALLED} NOT FOUND |that occurred in the operand field of an |
| LOADED |assembly LOAD or CALL statement or a com- |
| |mand language LOAD or RUN statement or, if |
| |it was found, all control sections were |
| |rejected in attempting to load it. It may |
| |also be true that a module was in fact |
| {loaded that defines x, but that x was |
| |resolved from a system module which the {
| |user is unable to reference, since x is i
| |posted in the SYSHASHP or SYSHASHNP table. |
b e e e e e e .
| 2. CZCDLO11 CANCELLED: LIBRARY SEARCH |The loader used the FIND function of VPAM |
| ERROR FOR [x] |to locate symbols in the external |
| |libraries. If FIND is called to locate |
i |some symbol, x, and returns with a code |
| | indicating some error, the loader will {
| |issue this diagnostic. |
== — } e e 4
| 3. CZCDLO10 UNNAMED CSECT ASSIGNED }Since unnamed CSECTs are assigned unigue l
| PRIVATE STORAGE |names within each task, it is impossible |
| |for the loader to correlate such names |
i |across tasks. The user must, therefore, |
| jname his public CSECTs. |
F - e e — O 1
| 4. CZCDL0O12 PROCEEDING: ILLEGAL ENTRY |This diagnostic arises from several |
i NAME [x] IN MODULE [al v |possible sources: |
| |
| |1. An SYSxxxxx symbol appearing in a non- |
| | system control section. |
| | |
] |2. See Figure 19, column 5, for a complete |
| | list of naming restrictions. |
e - o e :
| 5. CZCDL013 PROCEEDING: ENTRY POINT (x], |Self explanatory; the symbol, x, is |
| MODULE (al] DUPLICATES CSECT NAME IN |rejected |
| MODULE (bl | : |
b + S
| 6. CZCDL0O20 PROCEEDING: ENTRY POINT ([x], |The symbol, x, already exists within the |
} MODULE {al DUPLICATES ENTRY POINT IN |searched DEF chain; the symbol is rejected. |
| MODULE [b] ] |
b= S oo e {
| 7. CZCDL0O06 PROCEEDING: PUBLIC CSECT [x], |The loader has encountered a text page |
| MODULE [al. UNRESOLVED ADCONS |within a public CSECT that has adcons. |
| |This is not allowed. The adcons on this |
| {page will never be relocated if the user |
| |decides to proceed. |
L L 1
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DIAGNOSTIC

COMMENT

—pe S oal
P e

CZCDLO14 PROCEEDING:
MODULE [al REJECTED,
POINT IN MODULE (bl

CSECT [x] IN
DUPLICATE ENTRY

|The loader has rejected the control section|
|named x because x already exists in the DEF|
|chain as an entry point (not a CSECT name). |
4

COMMON

CZCDI018 PROCEEDING: {NONCOMMON }

CSECT ([x1, MODULE [al{REJECTED BY
{COMMON }CSECT, MODULE (bl
NONCOMMON

=

T

|If a common section is rejected by the
|prior occurrence of a noncommon section of
|the same name (or vice versa), the loader
{issues this diagnostic.

e anm

CZCDI017 PROCEEDING:
CSECT [x], MODULE l[al

{PRIVILEGED
BY |READ-ONLY

NON-READ-ONLY

{ NONPRIVILEGED}
REJECTED

} CSECT, MODULE (bl

{This diagnostic results when either a
|non-read-only CSECT is rejected by a read-
|only CSECT or a nonprivileged CSECT is
|rejected by a privileged CSECT. For
|example, if some user CSECT A is rejected
{by some read-only CSECT A, any attempt by
|the user to store into A will result in a
|[storage protection error.

4

CZCDL016 TERMINATED: PRIVILEGED
CSECT [x]1, MODULE [al REJECTED BY
NONPRIVILEGED CSECT, MODULE (bl

+
|If a privileged CSECT name X is rejected by
|the prior occurrence of a nonprivileged
|CSECT name x, this diagnostic results.
|This situation could result in user code
{being executed in PSW key 0, so the loader
linitiates ABEND procedures immediately.

L

T
CZCDL015 PROCEEDING: LENGTH OF REJECTED|If the length of a rejected CSECT exceeds

CSECT ([x], MODULE [al EXCEEDS
LOADED CSECT OF MODULE [bl

|the length of the CSECT causing rejection,
|this diagnostic is issued. Since the user
|may possibly refer to that segment of the
|rejected CSECT that lies beyond the upper
{1imit of the already loaded CSECT, there
|exists the potential for either a storage
jprotection error or an erroneous reference
|into another CSECT or storage block.

4

CZCDL003 UNDEFINED REF [x] IN
MODULE [al.

ADDRESS FFFFF000 ASSIGNED

+
| The symbol x cannot be defined for this
|task. It does not exist in the libraries
| searched, was contained in a rejected
|CSECT, or exists in the wrong hash table.
|A nonreferable segment and page address is
|assigned.

ey

CZCDL008 PROCEEDING: REF [x] IN

MODULE [a] REFERS TO UNDEFINED COMPLEX

DEF, MODULE (bl

+
|One situation that might produce this
|message is: Module A has a complex DEF, B
| which has a REF to some symbol. There is
{discovered some REF that refers back to

| complex DEF R, still undefined.

3

et e s e s st i o, et s, e . i, e s, . s s e, e, S s, s . s bt e, S, s, W b e . e . e et s bt e e e e

+
CZCDL0O07 PROCEEDING: COMPLEX DEF [(x1 IN|In this case, some complex DEF x has a REF |
MODULE [al DEFINED AS COMPLEX DEF (yl,

MODULE (bl

jto complex DEF y which is defined in ]
janother module at the time the reference is|
|made. This warning is issued even though |
|the REF is properly satisfied. Should the |
jtwo modules that contain the REF and DEF by|
jlink-edited, attempts to locad the combined |
|module will result in diagnostic 14 for |
| that same REF. |
L J
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- -
DIAGNOSTIC | COMMENT }

+ - i
16. CZCDUOO1 CANCELLED: ARGUMENT SYMBOL FOR|The unloader is unable to find the symbol x|
DELETE {x] NOT FOUND |in the TDY. Symbol x is that symbol which
|occurred in the operand field of either an
|assembled DELETE statement or a command
| language UNLOAD statement. This is issued
| by UNLINK (CZCDU1l) and is accompanied by a

e o . S e S84 e Sy o oy

|return code of 4.

|flicting lengths or alignments.

|

]

I

|

|

|

|
b= e +-——— |
|17. CZCDUOO2 CANCELLED: MODULE |The primary deletion candidate; that is, |
| DEFINING SYMBOL ([x] NOT UNLOADED - | the module that contains the symbol x named]
| QUTSTANDING REFERENCES |in a DELETE macro instruction or UNLOAD |
i |statement, was not, in fact, unloaded |
| | because of outstanding implicit references |
| |remaining to that module after the candid- |
| |ate list was constructed. This is issued |
i | by UNLINK (CZCDU1) and is accompanied by a |
i jreturn code of 8. |
- - - = - R itk |
{18. CZCDLOO4 CSECT [(x) IN MODULE lal |Refer to diagnostic #4 for explanation of |
| REJECTED - ILLEGAL FORM OF CSECT NAME |illegal forms. |
F 1 1
|19. CZCDL001 PROCEEDING: SYMBOL [x] IN | The loader could not find symbol x defined |
{ LIBRARY [al NOT OBJECT MODULE OR ENTRY |in a valid object module. This diagnostic |
| POINT | message is issued by LIBE SEARRCH (CZCDL3) |
| }and can be further explained with the i
| | EXPLAIN command. |
t - ——emee - S
|20. CZCDLO05 PROCEEDING: MODULE [x] | Loader found that module was produced |
| PRODUCED WITH LEVEL [A] ERRORS |with errors: |
| |1 = minor errors |
} |2 = major errors |
F - - -
|21. CZCDL009 PROCEEDING: MODULE ([x1l IS }Module name was either illegal or |
§ . ILLEGAL } |duplicate, a standard entry point is {
| {DUPLICATE , STANDARD ENTRY POINT NOT |not defined. |
i DEFINED [ . |
t +- -
}22. CZCDL0O21 PROCEEDING: CSECT I[xl], |The loader has rejected a control section |
] MODULE [al DUPLICATES A& CSECT IN |named [x] because x already exists in the |
{ MODULE {b]} | DEF chain as a CSECT name. |
F — e 1
{23. CZCCD201 CANCELLED: MODULE (x] NOT | The named module could not be unloaded f
] UNLOADED. OUTSTANDING REFERENCES. | when doing an ERASE, RELEASE, or a DELETE |
| jof the library from which the module was |
| [loaded. Another module (which was not |
| |unloaded) contains a reference to an |
} jexternal symbol in the named module. j
F + —
|24. CZCDL022 PROCEEDING: CONFLICTING |Q-CHAIN (CZCDL7) has encountered DXD g
| ALIGNMENT OR LENGTH WITH DXD [x} |instructions with identical names but con- |
| l

4

}25. CZCDL023 PUBLIC CSECT [(x] in MODULE [al|The loader cannot assign public storage to |
| ASSIGNED PRIVATE STORAGE |the control section named {x] in module {al}
| | because x's text length is greater than onej
i |segment (256 pages). Private virtual |
| | storage is assigned. f
. 1 -4
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Where more than one page number is

indicated, the major reference is first.

abbreviations 165
absolute DEFs
(see external symbols)
access to loader tables 150
adcon group
CALL, LOAD 8,32
DELETE 12,78
adcons 2,9,29
ADD MUTE routine (CGCDG)
description 63
flowchart AA 92
routines called 63
ADD PMD routine (CGCCN)
description 44
flowchart AB 93
routines called u4
alias 3,12
ALLOCATE MODULE routine (CGCCA)
description 46
flowchart AC 94
routines called 46
allocation
(see storage assignment)
analysis aids 146-149
assembler language processor 1
assembly modules
LIBE MAINT (CZCDH)
LOADER (CZCDL) 14,32
LOADER LOGOFF(CZCCD)
UNLOADER(CZCDU) 14,71
ATTACH TEXT routine (CGCCK)
description 57
fiowchart AD 98
routines called 57
attributes of control sections
common 2,10,49
fixed length 1,29,50
privileged 2,47
prototype 2
public 2,10,47
read only 1,47
relation to authority code 47,146
system 2,41,47
variable length 1,50
(see also Appendix A)
authority codes
definition 6
use 39,47,146

14,88

14,81

BABY chain 63,73,76

BISEARCH routine (CGCCR)
description 35
flowchart AE 99

blank common control section
(see COMMON control section)

CALL
adcon group 8,32
expansion 8

macro instruction 5,7
CHECK DEF LEGAL routine (CGCCU)
description 48
flowchart AF 100
code
authority
(see authority code)
load option
(see load errors)
COMMON control sections
attribute 2
blank (unnamed) 10
rejection 10,49
(see also control sections)
complex DEFs
(see external symbols)
control section dictionary (CSD)
CSD heading 156
CsSD link 60,73
definition table 158
description 1,156
reference table 158
use 3
control sections
attributes

INDEX

(see attributes of control section)

COMMON 2,9
CSECT 5
group 1,55
packing 1,46
private 46,50
public 2,10
PSECT 2,4
rejection 10,49
(see also Appendix E, loader
restrictions)
unnamed 10,3
CSD link 60,73

data control block (DCB) 149
data definition (DDEF) 3
DCB (data control block) 149
DDEF command 3
DEF
(see external symbol)
DEFINE REF routine {(CGCCY)
description 62
flowchart AG 101
routines called 62
DELETE CALLER MUTES routine (CGCDB)
description 75
flowchart AH 102
DELETE
adcon group 12,71
macro instruction 8,12
DELETE MODULE routine (CZCDU2)
description 78
flowchart AI 103
routines called 78
DELETE SELECTED MUTES routine (CGCDCQC)
description 77
flowchart AJ 105

Index
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deletion candidates
creation 12
elimination 13
diagnostic messages 168
(see also load errors)
DLINK SVC 9
DROP PMD routine (CGCCO)
description 80
flowchart AK 106
routines called 80
duplicate entry point names
(see contrel section rejection)
DXD 55
dynamic loader
assembly modules 14,15
construction 14
entry points 14,15,148
flowcharts 91-145
functions 7
linkage 14
loading example 11
loading process 8
{see also explicit linking)
restrictions 166
routine labels 15,148
routine linkages chart 18-28
routine linkages diagram 17
tables 150-164
unloading example 13
unloading process 12
{see also explicit unlinking)

END statement 5
ENTRY statement 3,5
entry point names
for dynamic loader 15
(for loaded modules see external
symbols)
errors
(see load errors)
EXPLICIT LINK routine (CZCDL1)
description 32
flowchart aL 107
routines called 32
explicit l1linking function
description 7,29
functional diagram 31
routine linkages chart 18-24
routine linkages diagram 30
explicit reference 13
EXPLICIT UNLINK routine (C2CDU1)
description 71
flowchart aM 108
routines called
in pass 1 71
in pass 2 74
explicit unlinking function
description 8
functional diagram 75
routine linkages chart 25-27
routine linkages diagram 72
external dummy section 6
external page table (XPT) 10,57
external page table entry 10
external symbols
definitions (DEFs) 3
absolute 3,47
complex 4,60
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relocatable 3,47
lookup rules 9
posting 48
processing 10,54
references (REFs) 5,11,158
resolution 9,146
unresolved 31,38
values

vV-value 4,31,38

R-value 4,31,38

external storage 3

FIX routine (CGCCL)
description 61
flowchart AN 111
routines called 61
FIX PMD routine (CGCCJ)
description 60
flowchart a0 112
routines called 60
fixed-length control sections 1,29
FORTRAN language processor 1

GET STORAGE routine (CGCCW)
description 50
flowchart AP 113
routines called 50

GETSMAIN 47

hash chain
{see task dictionary)
HASH SEARCH routine (CZCDL2)
description 39
flowchart AQ 115
hash tables
hashing technique 6,39
pointer 29,39
split hash table 6
system hash tables
nonprivileged (SYSHASHP) 6,163
privileged (SYSHASHNP) 6,163
user hash table (USERHASH) 6,163
host 53,164

implicit reference 12,73

initial virtual storage 75,86

internal symbol dictiomary (ISD) 1,41
interrupt storage area 88,149
interruption, page-unavailable 11,57,67
IsA 88,149

Isp 1,41

job libraries 2-3
DDEF for 3

JOBLIB
(see job libraries)

language processors 1

LIBE MAINT routine (CZCDH)
description 88
flowchart AR 116
routines called 88

LIBE SEARCH routine (CZCDL3)



description 41
flowchart As 117
routines called 41
LIBESRCH macro instruction 14,41
libraries
hierarchy 3,11
job (JOBLIB) 2,8
user (USERLIB) 2,8
system (SYSLIB) 2,8
library maintenance function
description 8
routine linkages chart 27
routine linkages diagram 89
LINK DEFS routine (CGCCV)
description 54
flowchart AT 118
routines called 54
linkage editor 1
LOAD command 8-9
load errors
Cl option code 9,32
C2 option code 7,9,33
C3, CA option codes 12
load error switch 6,32,57
messages U49,64,168
LOAD
adcon group 7,8
command 8-9
macro instruction 7-9
macro instruction expansion 8
LOAD PMD routine (CGCCH)
description 43
flowchart AY 124
routines called 43
loader cleanup function
description 8
routine linkages chart 28
routine linkages diagram 87
LOADER CLEANUP routine (CZCCD4)
description 86
flowchart AU 119
routines called 86
loader logoff function
description 8
routine linkages chart 27
routine linkages diagram 83
LOADER LOGOFF routine (CZCCD1)
description 81
flowchart AW 121
routines called 81
LOADER PROMPT routine (CGCDPR)
description 64
flowchart AV 120
routines called 64
loader release function
description 8
routine linkages chart 28
routine linkages diagram 85
LOADER RELEASE routine (CZCCD2)}
description 84
flowchart AX 123
routines called 84
loading
(see dynamic loader)

MAP SEARCH routine (CZCDLS5)
description 34
flowchart AZ 125

routines called 34
MAP table 149,163

member

(see program module)
memory MAP table 149,163

MODIFY MUT COUNTS routine (CGCDA)
description 76

flowchart BA 126

MODIFY USE COUNTS routine (CGCDD)
description 76

flowchart BB 127

module

(see program module)
module public name switch
module usage table (CHAMUT)

47
149,

module usage table entry (MUTE)

MUT 149,16

1

MUT count 73,76

MUTE 149,1

names

control sections

module

61

60

5

161
149,161

nonconversational task load errors 9

nonprivileq

ed

(see attributes of control sections)

object program module
(see program module)

option code
c1 9,32
c2 9,33
c3, cu

packed control sections

S

12

packing table

page relocation function
description 7,11

69

paging mechanism 3

routine linkages chart 24

routine linkages diagram 68
PAGE RELOCATION routine (CZCDLH#)

description
flowchart BC 128

67

routines called 67

page table

47,106

(see virtual storage page table)
page unavailable interruption 11

paging supervisor 11
63,
partitioned data sets

PAPA chain

member

77

(see program module)
rejection of members

PCSA routine (CGCCT)
description
flowchart BD 129

PIL/I language processor

PMD

47

1

1,41

57,67

(see program module dictionary)

privilege

(see authority code)
privileged control sections

2,47

privileged system programmer 6
program libraries

creation

2
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hierarchy 3,11,43
JOBLIB 2
list 3
SYSLIB 2
USERLIB 2
program module
deletion 13
description 1
loading 8
names 60
residence
external 2
internal 3
unloading 12,71,84
verification 41
program module dictionary (PMD)
chain (TDY) 3
description 153,1
format of PMD entry 154
group 151
group header 151
heading 153
loading 9,43
preface 152
release 80
transfer 43
prototype control sections (PSECT) 2,4
pseudo vector available offset table
(PVAOT) 56
public control sections 2,10,47
PVAOT 56

Q-CHAIN routine (CZCDL7)
description 55
flowchart BE 130
routines called 55

Q-REF 55-56

R-value 4,31,54
read-only control sections 1,47
REF 159
(see also external symbol reference)
REJECT DIAG routine (CGCCP)
description 49
flowchart BF 132
routines called 49
relocatable address constants
(adcons) 2,8,29
relocatable DEFs
{see external symbols)
relocation dictionary (RLD) 58-59,159
sample 70
REF number (RN) 61
RESOLVE Q-REF routine (CGCRQ)
description 56
flowchart BG 133
routines called 56
RESOLVE SYMBOL routine (CGCCE)
description 36
flowchart BH 137
recursive storage DSECT 37
routines called 36
restrictions, naming 5,48
RLD 58-59,159
routines
labels 15,148

174

linkage charts 18-28
RUN command B8

SDST 8,29,51
SELECT HASH routine (CGCCB)
description 48
flowchart BI 139
SET SEARCH FLAGS routine (CZCDL6)
description 39
flowchart BJ 140
SETPAGE routine (CGCSP)
description 65
flowchart BK 141
routines called 64
SETXP routine 65
shared data set table (SDST) 8,29,51
shared page table (SPT) 29,51
shared storage 2,10,47
split hash table 6
SRCHPACK routine (CGCCC)
description 53
flowchart BL 144
routines called 53
standard entry point 4
STARTUP 75
storage assignment
public 47,52
real 3
virtual 1,10
storage map table (CHAMAP) 149,163
storage protection
authority codes 6
protection keys 10,50
system protection 6
symbiont 52,69,164
symbol
(see external symbol)
SYSLIB ™
(see system library)
system control sections 2,47
system library (SYSLIB) 2
system programmer 6

task monitor 9,32

task dictionary (TDY) 3,29,151-152
hash chain 9,78
heading (CHATDH) 150

TDY
(see task dictionary)

TEST USER COUNTS routine (CGCDE)
description 77
flowchart BM 145

text page
(see’ external page table and virtual
storage page table)

UNLOAD command 7,12
unloader

(see dynamic loader)
unnamed control sections 10,3
use count 76-77
user authority codes 39,47,146
user hash table (USERHASH) 6,163
user -library (USERLIB) 2,3
USERHASH 6,163
USERLIB 2,3



v-value 4,31,54

vacant space table (VST) 163,53,149
variable-length control sections 1,50
virtual storage allocation 1,9,50
virtual storage address(VvMa) 34

virtual storage page table (VMPT) 160,67
VMPT 160,67

VST 163,53,149
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