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A STRUCTURED PROGRAM DESCRIPTION OF MULTICS PAGE CONTROL

by Bernard Greenberg

This document was written as Appendix A to my forthcoming thesis. '"An
Experimental Analysis of Program Reference Patterns in the Multics Virtual
Memory'". It presents the functioning of the fault and interrupt sides of the
Multics virtual memory management algorithm as it existed in May, 1973, on

the Honeywell 645.

Since it was developed as a part of my thesis, it does not display some
of the fairly involved mechanisms within page control relating to segment con-
trol or error handling. Within the paths shown here, this results in only a

few small omissions.

I have taken the liberty of creating a new language to explain page
control which I explain within. I feel that this language conveys the general
class of manipulations described herein with a maximum of clarity and

succinctness,

I have used names for objects, in many cases, which are more mnemonic
than the original names of corresponding quantities in Multics. A table is
provided to assist in correlating the two. I have also made minor modifica-
tions to control flow, and subroutinized routines which were originally not
subroutines where I felt that clarity would be aided. 1In any case, the
algorithm as given is functionally identical to the actual assembler-code
algorithm in use at the time of the experiment, with respect to state, se-

quencing, and side-effects.

The plus sign (+) denotes references to routines explained in detail

elsewhere in this document.

This note is an informal working paper of the Project MAC Computer Systems
Research Division. It should not be reproduced without the author's per-

mission, and it should not be referenced in other publications.
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A Brief Qverview

Multics manages both core and drum (the latter known as the ''paging device",
or "pd") by approximations to the least-recently-used algorithm. Two lists,

the core used list and the paging device used list are maintained for this

purpose, the top of each list designating the least recently used, page

(which is the best choice for replacement), and the bottom of each list designating

the most recently used page (which is the worst choice for replacement) on the
respective device. How these lists are maintained can best be learned by reading

the program that we have provided. The core used list contains logical
descriptions of core frames, including pointers to descriptions of logical pages

and /or paging device records when such entities may be associated with the core frame.
Similarly, the paging device wused list contains logical descriptions of paging device
records, including pointers to descriptions of logical pages and core fnames, when
such entities may be associated with the paging device record.

Multics tries to maintain copies of the most recently used P pages (where
P is the size of the paging device, in records) of the storage system on the paging
device. The mosé recently used C pages (where C is the size of core memory in
page frames) are to be in core, as wedl. (It is assumed that C is less than P).

Thus, pages being ousted from core may be written to the paging device, even if
a good copy exists on disk. Phis fact should be kept strongly
in mind when reading "try_to_write_Page"m Except for the case where the paging
device has no copy, pages which are identical to pages in secondary storage are never
written out. Pages or zeros are never written out, but their logical description
is so modified that they are created in core when faulted on.

The processor hardware maintains usage information about a legical page
in a hardware descriptor. Specifically, the occurence of usage and/or modification
is noted in the descriptor.

A page fault is resolved by finding a page of core into whichto bring the
page, and bringing it in. Finding a page of core consists of reorganizing the core
used list to reflect the latest usage information, and finding the least recently
used page frame, and using it. Pages which have benn marked as modified cannot be
cidimed in this way, but are written out. When the writing is complete, at some
future time, the page will be in the same state as a page which has not been
recently used or modified, and will be claimed in the handling of some future page fault.
Note that this 'writing' consists of initiating the physical operation, but not

waiting for it to complete. It is at this writing time that secondary storage is ~
allocated,and pages containing zeros are noted. It is at the time that zero pages

are noted ‘and that secondary storage is deallocated,



-3-

At the beginning of page fault handling, housekeeping is performed on the
paging device, which consists of trying to insure that at least ten records
are either free or in the process of being freed. This is done by removing
as many of the least recently used pages on the paging device as necessary.
VWhen a page is so moved, it is checked (via software-maintained switches) to see
if it is identical to a copy on disk. If so, it may simply be deallocated from the

paging device. If not, a sequence known as a read-write-sequence (rws) must

be performed. This sequence consists of allocating a page of core to be used as
a buffer, reading the page into it from the paging device, writing it to disk,
and deallocating the paging device copy. The core buffer is then freed.

A page fault which occurs on a page for which a read-write sequence 1is
in progress causes an event known as as rws-abort to occur. The freeing of the
buffer page and the paging device page are inhibited, and the buffer page is

used as the core copy of the page, and the fault is resolved.



-l

An Explanation of the Language used to Express this Description

The language which we have used to describe Page Control is a bastardization

of PL/I, with new primitives for some basic operations (enqueue, masked procedures,

etc.), and an AA@.]{g—hke formalism for representing relationships among structured
entities.

Underlined words are language keywords. Lower-case identifiers represent
names of subroutines, functions, or labels. Identifiers beginning with an upper-case
character represent references to cells, which will be described below. Statement
-

syntax is essentially the same as PL/I, but ":=" is used for assignment, and is

used to test equality. There is no lexical nesting of procedure or begin blocks.

A program consists of begin blocks, entered from the outside world in some

unspecified way, procedures and functions, and declarations. declare (dcl) declarations
may appear anywhere, including outside of blocks, and are global in scope. They define

the class and type of variables, and the types of Objects used by the program. Jlocal

declarations appear within blocks, and define a local scope of variables, identical
to that produced when a variable is used as a formal parameter in a procedure or
function.

The point of this language is to associate cells with values. The domain
of values is the space of Objects. Objects are untque. Two cells have .2qual
values if énd only if their values are the same Object.

There are three classes of Objects: primitive Oﬁjects, structured Objects,
and set Objects. Within each class, there are different types of Objects. Objects
have no names. Only primitive @bjects can be referred to explicitly, i.e., other
than by reference to a cell having the desired Object as a value, or a function
returning the desired Object.

Primitive Objects can be of three types. The first is boolean. There are

exactly two boolean Objects. One can be referred to explicitly as grue , the other
false . The second is arithmetic. There is a first-

order infinity of these objects, which are actually the integers. They can be referred
to explicitly as 75, 16777216, ~283, etc. The third is literal. They are simply

arbitrary primitive Objects, whose only useful property is their uniqueness. They can
be referred to explcitly as '"foo'", "bar", "no stuff", etc. They are not character

strings in any sense, but simply unique primitive Objects of type literal.

Structured Objects consist of a finite number of cells. Any cell
can have as a value only one type of Object (implied is one class, as well.)

These cells are called components of the Object. These cells do have names, and
they are specified in a declaration which describes the concerned type of structured

Object.
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Set Objects consist of an ordered set of Objects of the same type and

class. All references except enqueue and dequeue, however, consider the set Object

as unordered. One can add to or enqueue to a set Opject, remove from or
dequeue from it, ask if a given Objeet is a member of it, or cause a cell to be
assigned successive values, .each value being a different Object in the set
Object, in no particular order.
Variables are the other type of cell. A variable can hold only one class
and type of Object, just like the other type of cell, the structured Object component.
Assignment (performed by "e=" operation in do statements and assignment
statements) consists of replacing the value of a cell with another value, i.e., changing
the value of the cell. The Object which was the previous value is neither changed nor
destroyed in any way.

Binding consists of saving the value of a variable when a procedure, function,

or begin block is entered, and restoring it when it is exited. The latter operation
is called unbinding. All assignments and bindings made between the time a variable

is bound and the corresponding unbinding have a transparént effect when the block

performing the binding is exited. A local declaration of a variable in a block causes
such a binding to take place for that variable when the block is entered, and
the corresponding unbining. Binding also takes place for variables used a s formal

parameters to procedures and functions. In this case, after the old value is saved,

the value of the corresponding formal argument is assigned to the variable. Hence, all
calls may be seen as 'call by value".

To refer to an Object, one can either refer to a cell containing it, or,
if it is primitive, one can refer to it explicitly. To refer to a variable, simply state
its name. To refer to a component of a structured Opject, state its component name,
an open parenthesis, a reference to the structured Object, and a close parenthesis.

An assignnent is a reference to a cell, ":=", and a reference to an Object
of the same type an class declared for that cell.

Variables need not be declared. The defaultclass of any cell] is structued,

with a type the same as its name. The syntax for a strudured object type declaration

is as follows : 0] :of("-"ln/
{‘diilare} structured Foo ( compdecl-1 , compdcl-2, ...compdcl-m); {E: select owe

The compdcls, or component declarations, are of the same syntax as vadable declarations,
except that the name is the name of the component, and the optional keyword variable

is illegal.

The syntax for a variable or structured Object component declaration is as follows:

tu_); [vzrieble] Foo [tgpe] [objtyr]
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where objtyp is either boolean,literal, arithmetic , any structured Object type

named in a structueed Object type declaration, or set objtyp, where objtyp is,
recursively enough, any possibility named in this sentence.

local derlarations only name their variable, although they can declare
its type as well.

do statements differ from PL/I in that any cell can be used totthe left
of the ":=", not necessarily variables. Theparticular form "do Foo := range Bar"
means that the value of Bar is a set object, and the do is to iterate over each
Object therein, in no special order.

The special constructor function construct is used to create new
structured objects. The syntax of a reference to it is

construct Foo (compname-1l:object-1l,compname=~2:object=2,...),
whowe value is the new Object.

The unique Object "null" can be used as a value of any cell. It has all types
and classes,

The predicate void takes as an arbument a reference to a set Object, and

returns true or ifalse (boolean Objects), depending on whetheror not it is empty.

The operatcrs ''=" and "#'"' may be used to test if two references are equal, i.e.,
refer to the same Object. An appropriate boolean Object is returned as a value. The

"or' , "and'", and %Wot"  operate on boolean Objects in the obvious way.

operators
The conventional arithmetic operators operate upon arithmetic Objects, returning an

arithmetic Object with the expected value.
if statements have as their predicate a reference to a boolean Object.

A call statement consists of the word call followed by
either a procedure name and an optional argument list or a complex function reference
and an argument list. An argument list is a parenthesizel list of (possibly zero)
retcrences to Objects separated by commas. A complex function reference is a function
reference to some outside-of-the=-language function which will return as a value a
procedure, which one depends on the arguments to the function, which will be called by

the call statement,with the arguments to the call.

The evaluation of arguments in or and and is conditiomal, as in Lisp 1.5 (

and proceeds from left to right.

)
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A Program to Find the Man Who owns the Black

House, and Have Him and His Father Switch Houses.

declare structured Person

(Father type Person,
House) ;

declare structured House
(Color literal,
Owner type Person );
declare Son Person, House2 House;

declare Brooklyn set House; /*assumed to be initialized */

switch_houses:begin;

do House := range Brooklyn; search the set "Brooklyn'"
if Color(House) = "black" then do; found him.
House2 := House(Father(Owner(House))); find the other house.
Son := Owner(House); remember who is the son.
House(Son) := House2; Son now owns House 2.

Owner(House2) := Son;
House(Father(Son)) := House; Father owns house.

Owner(House) := Father (Son);
return;
end;
end;
end;
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A Top-Level Programmatic View of Page Control Activity

A page fault causes the following: (page_fault)
The paging device is housekept.
Transient conditions guklh as i/o in progress or an rws on
the faulted page are noticed and handled.
A free page is claimed, and the faulted page is read or
created into it.
1f i/o was started, the page is waited for.

Finding a free page consists of the following: (find_core)

The core used list is searched for a good candidate.

Recently used pages are not good candidates. They are skipped, and
re-judged as not-so-recently used for next time.

Pages which have been modified (stored into) cannot be clatmed now.
They are written out, and re-judged as not to have been modified.

A page which has not been modified, and has been used approximately
less recently than any other page, is pre-empted from its core
frame, and this core frame is the new free page fname.

Writing a page out consists of the following: (write_page)

The page's contents are checked, and if all zeros, the page:is flagged
as not needing to be read.or written.- No writing takes place, and
disk and paging device space allocated to tne page are freed.

The"ﬁE@E‘I§“giVeﬁ"é'reéideﬁcéwbnbafék, if it does not already have one.

The page is given a residence on the paging device, if it does not

- already have one, and one is available.
The page is written out to its residence on the paging device, if it
" has one, otherwise to disk. The completion of i/o is not waited for.

Housekeeping the paging device consists of:the following: (get_free_pd_record).

An attempt is made to insure that there are ten paging device
records free or being freed,which is done as follows:

The pdc wused list is seardhed for a good candidate to pre-empt.

The search is made starting at the least-recently used pd record.

Records which contain pages in core are recently used. They are
re-judged as such and skipped.

Records containing pages identical to pages on disk are acceptable.
The pages in them are pre-empted, and the record is now free.

Other records have to be written back to disk,which is done by
performing a redd-write sequence (rws) on them.

Performing a read-write sequence on a page consists of the following:

(start”;ws,rws_ﬁone)

A free page of core is obtained.

The page is read into it frmm the paging device.

When the read is completed, the page is written out to the disk.

When the write is completed, the page of ocore aml the paging
device record are freed.

A page fault on the page involved in the - sequence at any point
during it causes the sequence to be aborted at the next complete
operation in the sequence, and the core page is used as the
page's home in core.
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A Top-Level Description of the Objects Used by Page Control

A Page Object is the logical description of some page of the storage system, as
opposed to a page frame on some device.

A Descriptor Object, in actuality a "page table word", is the physical
descriptor by which a ~ ,rocessor accesses a page. It contains
a core address, usage bits, and a bit which causes . a fault
when off.

A Coreadd Object describes a dhysical core block. It describes the status
of this block, including, implicitly, its positien in the core used
list.

A PDrec Object describes a paging device record, or frame. It describes the status
of this frame, including, implicitly, its position in the paging
device used list.

A Devadd Object represents a physical disk or drum address, and its contents.
Included in this object is an identification of the device on which
this page frame resides.

An Ilo-status Object is a hardware-generated object, which describes an input~output
operation which has completed.

An lo-program Object is a sequence of commands for the system i/o controller to
give to an i/o device. It specifies the type of operation required,
the record within the device concerned, and a core address concergmned.
A Trace-Datum Object is a recorded datum of information about traffic between disk
' and core/drum, for the purpose of the thesis experiment,
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A Description of the Object Types used in Page Control

Recall that the default type of a stTuctured Object component is the same as -
its name.
del strudured Page Represents a page of some segment of Multics, as opposed
to a page of core or some device.
(Descriptor, The hardware descriptor by which processors access the
contents of the Page.
Devadd, The physical disk or pd address from which Page should

be read or written to. If On_pd is true, is a pd address.
Otherwise, it is a disk address. A Devadd of "null",
however, represents a page full of zeros.

Coreadd, The Core frame associated with this page. Valid only
_when Addressable (Descriptor (Page)) is true.

PDrec, If On_pd is true, this is the pd record used by Page.

Event literal, Some literal quantity.unique for each Page. Used to

identify the occurence of events associated with this
Page in interprocess signaling.

Io_in progress boolean, Truth indicates ifo in progress, or at least not known
‘ to have completed, on Page.

On_pd boolean, Specifies that Page has an allocated pd record.

Wired boolean, Indicates that Page must always remain addressable.

Gtpd boolean); Indicates that Page is forbidden to go on pd, for

system safety reasons.
del structured Descriptor Represents a page-~table word, the physical descriptor
‘ by which processors access a page.
(Phys_Coreadd arithmetic, The physical core address occupied by the page to A

which this descriptor belongs. Valid if and only if
Addressable is true.

Addressable boolean, Truth allows the processor to use the Phys_Coreadd.
’ Falsity causes the procedure page_fault to be
executed. ,
Usage boolean, Set by the hardware whenever this descriptor is used,
or more accurately, fetched into the associative memory.
Modified boolean); Set by the hardware whenever a store-type operation is

performed using this descriptor, or an associative
memory copy therof. See the comment in write_ page.

dcl structured Coreadd Represents a core page frame.
(Page, "null" represents an unallocated page frame. Otherwise,
the Page contained i~ this frame. "This {is only for
Hiormali-page-holding use, not rws's.

Phys_Coreadd arithmetic, The physical core address represented by thts frame.
Next type Coreadd, The next more recently used core frame.
To_read_or_write literal, 1f Iq_iq_progress(Page(Coreadd(--))) is true, or

Rws_in_frame, tells which direction of i/o is being
performed.

Rws_in_frame boolean » Signifies an rws in progress in this frame.
PDrec) ; Used only if Rws_in frame is true. Locates PDrec of

this rws.



dcl structured Devadd
(Device literal,
Phys_devadd arithmetic);

dcl structured PDrec
(Page,

Diskaddr type Devadd,

Devadd,
Next type PDrec,

Coreadd,
Event literal,
In_use boolean,

Rws_in_progress boolean,

Incore boolean,

Modified_from disk boolean,

Abort_flag boolean,

Abort_complete boolean);

dcl stuuctured Io_status

(Phys_devadd arithmetic,

Phys_coreadd arithmetic,

Io_program,
Coreadd) ;

dcl structured Io program
(Direction fzteral,
Phys_Devadd arithmetic,
Phys_Coreadd arithmetic,
Néxt type Io_program);

dcl structured Trace_datum
(Devadd,
Type literal);
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Represents a physical device address.
Identifies a secondary storage device.

Identifies some physical record number
on a physical device.

Represents a paging device (pd) record.

If In use is true, describes the page
on this record.

If In_use is true, describes the disk
address occupied by our Page.

The pd address of this pd record.

Describes the next more recently used
pd record.

When Rws_in_progress is true, describes
the core frame being used as an rws
buffer.

A unique literal associated with this
pdrec. Used to identify this PDrec in
interprocess signaling.

Tells if PDrec is in use or free.

Signifies that an rws or rws abort is
in progress in this PDrec. :

Signifies that the page in this PDrec is
in core right now. Used for maintaining
LRU ordering.

Truth indicates that the pd copy of Page
is different that the disk copy.

Turned on to start an rws abort by some
process faulting on an rws'ing page.

Signifies that post_page (q.v.) has
aborted an rws, and a cleanup is expec-
ted.

Represents a completed i/o operation in an
i/o control routine.

The physical device address which particip-
ated in this operation.

The physical core address which participated

in this operation.

The Coreadd Object associated with Phys_
Coreadd. Although not actually present,
the one~to=~one mapping between thase
entities lets us use this here for
clarity.

A portion of a channel program.

Indicates read or write.
Physical devig¢e address involved.
Physical core address involved.
Next program in channel queue.

An item of trace data for the experiment.

The disk address concerned.

The direction of motion. Can be '"read'",
"write","virtual","pd virtual",''delete".
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The @lobal Variables used by Page Control

dcl
fzge_tablq_lock literal, A quantity used to insure that only one processor at -
a time is in page control. A process desiring to "hold"
this lock loops continuamusly until it is unlocked, and
then locks it.
CoreTop type Coreadd, The least recently used Coreadd Object. _
Writes_outstanding arithmetic, The number of writesoperations started which have not
: yet been known to complete. Used as a heuristic to call
: post_any_io.
Rws_active_count arithmetic, The number of read-write sequences which have been
. initiated and not yet known to be completed.
Numbep_oﬁ_free_pd_records arithmetic,
The number of paging device records free or in the
process (rws) of being freed.
Top_of_pd used_list type PDrec, The least recently used PDrec Object.
Channel_Queue type Io_program, The executable queue of i/o progrmms for a disk or drum.
Experiment_active boolean, Tells if metering experiment is in progress.
Trace_queue set Trace_datum; The total of all trace data accumulated by the experiment.
Undocumented Routines Referenced in this Program
page_wait (litéral) Suspends the calling process until a call to notify is made '

with the identicals:literal. page wait also unlokks the
page_table lock on the traffic control data bases are locked.
notify(literal) Causes any process which called page wait with the identical

literal to be resumed.

clear_associative_memory Causes all processors to clear their associative memories.
This routine does not return until all processors have indicated
that they have done so. Uged to force access turnoffs and
Modified bit turnoffs to take effect.

allocatq_disk_xecord() " Returns an unallocated Devadd Object. Marks it as allocated.

re1inquishjﬁsk_space(Phys_pevadd) Marks a Devadd Object as unallocated to allocate_
disk_record.

start_io(Io_program) Starts a channel executing an i/o program.

thread_tq_tpp(Corehdd) Changes core used list and value of CoreTop such that Coreadd
is moved to the top of the Core used list (least recently used).

thread_to_bottom(Coreadd) Chg%ESEOBOQSWuzeSOTESQdénd value of CoreTop such that Coreadd
is moved to the bottom of the core used list(most recently used).
Next(Coreadd) now = CoreFop.

Pd_thread_to_top(PDrec) Changes pd used list and value of Top_of pd_used_list so that
PDrec is moved to the top (least recently used). PDrec now
= ToR_oﬁ_pd_psed_list.

p*_thread_tq_bottom(PDrec) Changes pd used list and value of Top_of pd used_list so that

: PDrec is moved to the bottom (most recently used).
Next (PDrec) now = "null";

P&_thread_out (PDrec) Removes a pd record from the pd used list.

select_io_routine(literal,literal) Returns a callable procedure as a value, selecting

the entry of the i/o routine specified by the first argument

4

performing the function specified by the second.



_éyWN

mﬂw\ :.mq.w}\\ﬂg & oo mub.m.ﬁ%\u 7o LN ,U TOV. FH / n/ 0 \
" - d i
- X

i rdup
m ..q&.ﬁosm -r..\oH

wwumwu, |
N\

LR R nvn?%
9. ma0- oy (0..“.

-13-

Auw 2aflary 4 d. a1

i

- : , ﬁ

unb&,o} 2} i tQGL / m.ﬂ.,.,nw. i
<u . N

w%umﬁo Juarw:uv
| ds g\ MO U
( A :



) | ) )

$31ney o3ea pud

~ +2ou919301 ‘uanjaix
guraIney £a3sy *3[nej jo OSWII 3IE 21B3S5 dUIYOEUW 3103159y e
sMoU 3T 95N ue) °sO0iIVZ [IE SBA a8ed maxooHIMH@muluwmmvxuoHG: EERE)
-o8eg 3sod 03 (+) @#8ed 31sod 107 3ITTM $((e8eg) 3usag) 3tem o3ed TIeD
s8ed 3sod oas) *e8ed 103 ITem ISNU M ¢pa3jiels sem O/1 Ted1 JI dou1  (98ed)sseaBoad ur ol IT
‘auop oq Aeu ¢ (s0122) £3dus st o8ed JI *98ed JO UT-PEAI JIBIS onmmmvmwmmlvmmu 11B°
-ut o8eq SuTiq 3ISNUW M ~-=- 3SBD TRWION ‘op osie
- _ <pua
+posdoad ued 9M *dn 3T pauedT? °M ¢ (3o0T °1qe3 23BJ) MPOTuUn 3SiS-
*310qe 9yl dn uedTO .
11I# @M Uusyl pue 3neg o8ed zoyjoue o3el TITA @M ‘po13Tiou
198 om uayM *310de 9yl o°3197dwod 03 (+) Puop smi 103 ITEM . . o o ]
*3T 103 ITBM 3ISNUW °2M ¢sgo180ad ul suo psdFlIOU 10 JI0QE ﬁmmAAAmwmmvomunmvuﬁm>mVUﬂmEWWmma T1eo uayl
po33e3s °A®Y om FI °POYSIUTF °IF I ¢dn poaueald aaey oM 3II ((e8ed)o91qq)ssoadoad ut smy IT
*31 103 3Tem 03 aaeYy TITM ¥M ¢dn 3uiues]o 91 OM SSITU[] *3laoqe
s1o1dwoo Kpeoiie ue (+) dn . ueeyd £1qissod 10 ¢sma 9yl 310qVY ¢ (e8eg)1i0qe sma [1ED
*pa3jioqe oq 3snuw 3T 3T I03 ssax801d ut aq Kew (sm1) eousnbos $op uay3

a31im-pes1 & ‘@dTaep 3urded a2y3 uo ST a%ed sT1y3l II AAmwmmvomunmvmwmuwoumldﬁlmzm pue (e8eg)pd uQ 3IT 9SId
- saseq ®1Bp STY PpaYd0] Sey 3y
aouo’ 007 @1qe3i-23ed 8yl sydooTun OSIE 1M 98eg °*pelIED SBm
jTen o8ed UYoTUm YiTm 3JUSAH TBOTIUSPT 343 yiim . K3130u
. surinoi a3yl siieo gssaoo1d swos Trjun ssao0ad BUTTIEO ¥U3I
3 jo uorsuadsns oYl SISNED 11eM o3ed surinoi wa384s 9yl ¢ ((2%eq) umm>mVUHm&lvwmm IR CERCERE!
1

+31 103 3TeM -ul Surduriq pa3IB3IS STY ssoo01d 19yjlo swoS

Yoty a8ed e uo 3ney 28ed © 001 @M 3BY] a1qissod sT 31 AwwmmvmmmuwoumlﬁﬂldH JT os19
- (3ni3 ST o1qessampfy) onii ST STYI 3T 11xg *ur aded 8yl
jys8noaq 201 Y3l Burpioy ssapoid ayj pue ¢payd0] Sem 2IqE3I ¢ (3001 o1qe7 °3B4) YOOTUN USY3
a8ed ay3 oTIym 1Tne3 o8ed B 003 BM IBUI a1qissod sT 3T ((28eg)101d11083(Q)°1qBSS3IPPY IT
<pus
mo11o3 £1oans TTTA YydTym STI®D 2100 pulj 9yl 103 SpAodal ¢proosx pd ooay 3198 TTED
pd @913 owos aaey 03 A13 = 33TAdP gur3ed oyl ‘deoyasnoH mﬁﬁ_vauoomuld&l@muulwQImesﬁzv 3TTuUm op
‘uo pa3Iney SeBM
28ed yorym oWl 3ITNEI 1B 9IEIS 10ssaoo0ad woaI LdUTWISISC ¢ (o8ed paaIne3 ay3l) =: 3%ed
s10ssoooad SurjIney 19Yyio £q JOI3U0D 28ed 031 ss920® 31qIY0id . : mAxooHlvHamulvmmmvxooa:umm

<1007 o1qe3=-938ed 3yl YO0 03 £17 3y8tw suoradni
-193jul yons asarddq ST STYL +po31IXd ST 3T usaym pajqeussi
sie Koyl *poid3UL ST IT ULYM PpITqeSTp 31F suot3idniieojut <o8eg T80T

(239 ‘of1) euUILIXd TIB IBUI Aem ® yons ul pai2IUS ST JANPID
~oad sTyl °9ousid3Ia1 IBYI dNEW O3 1dwajie puodas B . SISNEBD
sanpoooad STyl woij uanidy ‘*9SiBF ST 3IT4 2T1qeSS2appy osoym
103d11o8saq B ysnoiyl SpeW USIQ SBY I0U313393F ® jeBY3} Souluw

-1239p oiempiey oYl UdYym O3 pa1I33SUEBII sT aanpaosoad sSTYL ‘payseuw urgeq:3[ney o3ed




¢o3ed peox pus

AT
*(posn ATjusde1) 2100 Ut
o3ed e sey oaapd styl 3Byl Mowy juswseuew pd 197 ‘ani3y =: ((°8eg)o21gg)aioouy uay3l (8ed)pd uQ JT
*ssa180ad ur o1 Suriiesax ¢ (+)a8ed 3sod j1eo T1IM ‘Sutop OS
, ur pue °‘ystury AW DOTADp 1SBJ V °peBa1 3yl 3ie3ls mAAvvmmuoovvvmmquIm%LmaAmwmmvv©m>mmvvmmu|00ﬂ>mv 1180
2 *Liessaosu JT s3v]J 959Uyl 319591 UBD IUTINOL OfT
' 8yl eyl Os fpoleIITUT ST O/T 3yl 810Jaq Juop aq SIY3I 3Byl £,93TaM, =: (ppeai0))a3Tim 10 peai Ol
juejxodwt st 3T °ssaa8oad ur o/ sey aded 3Ieyil 93edIpul foni3 =: (e8eg)ssaadoad ur of
*UT pEa1 9q 3Isnw ‘ppeAsp [Inu-uou sey alded ‘op osio
5us
*93ed 9ous193I91
03] siossaooad Surmolle ¢Io3draosag a9yl Ur 1I1Tq I[NNI 31989y ¢ (98eg)21qTSS2008 ogew [[ED
*98eg 03 s8uolaq BuweilJ STUYl 3IBY]l @3eOIpU] fppeo10)=: (03Bd)ppEa10)
*Liessaoau J1 98ed ®
yons ooz +aurfdrosip STyl suiejurew (+) o8ed °31Tim £+ +00000=: (spiom ©Z01) €~ (ppeaio))ppeaio) sfd
*s01a2z UTRIUOD O3 pauljop 98ed B Ssa3IBOTPUT pprAIP TINU V $op uway3l ,1Iny, = (98eg)ppeasq IT
*oweijaxog ayiy o3 s3uofsq a8ed sTy3l 3eYl B3BVOIPU] fo8eg=: (ppe®10))a3ded
*98eg 2yl 103 2100 jo 28ed ® 33BO0[V $()2100 putj =:ppeaio)d
*sm1 9yl
j3ioqe 10 dn aAT8 18y3lTo 3ISNW ISTIEO INO pue ‘I pPEII JOUUBD BM
ta8eg uo ssaifoad ul ST smi ue JI °SUOTIOUNI WIISAs Q{0 fuinjax uayl
Aq peiIeo aq Aew o3ed peax 103 ‘o1sy apew aq 1T IBY3 3ueliodut ((e8ed)o01qg)ssoa8oad ur smy JT Uay3
£11en3idaouod ST 3T ‘(4)3[nejy o8ed ur spew ST }oayo STyl Yy3NoYyaly (238eg) pd ug 3T
*pe3eaio ST soi9z Jo o3ed ® ‘jou
JI °p23BIITUT ST 21T ‘Aaesssdau ST O/T JI °*2100 ur ieadde 03 {ppea10) TBOOT
a8ed pojlney ® Sursmed 103y a[qrsuodsai sT ainpovoxad SIYJ ¢ (98ed)31npadoid: a8ed peaz



)
pasn

s1 103dTaoss@ oYy uaym oaempiey aYyj Aq Idni3 398 ST I1q
o8esp styl ‘*posn L1jusosx jsow 31 Buidew ‘o3ed sty diys
pue W3] 3IXdU I0J O9YDd SIY) ©2ITeIITUI=1 ‘os JT

‘pus
¢ (dogexop)axaN =: dois10)

tosTeI=: (((dozai10))e8eg)aoiadiaosaq)a3esn

*posn LT3juedax usoq 1oeJ ul sey o8ed J1 °9°g $6p Ways (((dogpaon)e8ed)aoidraosaq)odesy JT o510
*9TqeWIRTD I12A0u Se podiew so3ed 13a0 diNg ¢ (dogpao))axeN=:dogaio) Uoys ((dogs10))e8eg)poatm JT o5[o
‘0¥ ©q 03 3IxaN iepisuod ‘ewexy 938ed sTy3 194a0 dINg {(dogeao0p)axayN =:dogs10) 98I
i ‘utede (doroa0)d) S
a8ed paddrys-or 3sel s1y3i 8uikaiz ¢dooy syl 3jeoadsy ‘pus
*yI1eW I133eM-Y3TY STU] 1989y $Q0 =: 193Unoo dIys ol
*po31a]dwoo soutrs sey of1 Aue JT 995 ‘wayl ug ‘o1 Aue 3sod T1eo
o/1 031 anp safed jo 1aqunu 38ae] e paddIys daeY °M II $op uUay3y Q0T €Ao3unod diys Ol JT
*ssax3oad ut o/t 03 2mp
owexy sTYy3l dIqs Isnw om JI 99§ Goy3 (dogazon)owexy ur smy 10 ((dogarop)a8ed)sseidoad ur Of IT

*O0S 2UOp SABY °9M SOWI3 9Yl I939W ‘sSmi ue ueyi isyio ‘aiay3
uo 3urod o/1 ST °1ayj esnedsq ouwriy styl diys o3l Surold aie

M fauIl IXAU BY3 UT “IT T + I93unod dIYS O =: IA23unod diys ol uoys ((dogoion)e8edg)sssiBoad ur ol IF

*2]qEasSNn Se SWelF 2100 STYI UIANIIY
*3ST] poasn 8100 3ayy Jo
K£3TIBINOITO 34yl JO asneda AJuo [BIATI] ST uorjlriado UOUWIOD
STUYl IBYl ©OTION *ISBI] 9yl posn A]1us031 3ISBd] 2IXau ayjl
pue ‘pasn A]3uso81 3SoW 3yl §e. . a8ed sTy3l JaeW
*3T 93e] ued am ‘os JI ("uorisisp =23ed 10 sma ue
10yrosn £q uaddey pinoo) pajedoljeun AIa1T3jus ST 3T IT 298
03 28ed pasn K1juavaa 3sea] A[posoddns ayl VLYo oM

1
O
it

L}

*op 03 sSm )Se PINOO HO°2Ud
STyl Jeym duop 3sal a2AeY BM °*3O9Yd>-0/T @zI[BTITUISY

* (peyseu

a2ae sidniaiojur 1dqowsx) Butdoo] pojiels om sours polaldwod
9ABRY QWOS JT 995 ‘sa31am Auew panenb sey surinox siyl JI

*SOTIINW YSelId 03 ST ITnNeIIP PYL *o3ed 991 ' uinjiax m%m3H.m
ITTA M *Kaessodau se JuoTse 10J ISIT POsSn 3yl yd2Iesas oy

*0/T SuTpURISINOIATSSOOXD 10J] MOdUD 9ZTTRTITUL

*( ) 91eqiop 031 snp ST wyjrio3ie oyl
doj210) = (ppeo10) pssn A]jusool 3Isow)IxXaN 05 “IBINOITO ST IST]
pasn 210D aYyJ °9sn 3juaoaix ATBursesiour usas Buraey s3o22(qQO
ppesio) a1e ‘uo os pue ‘((doisiop)ixeN)axeN °(dogeao)d)axeN
ppE210) posn A[3juso91 1SBIT Yl aniea B se sey doJ210) S[qeIIBA
ayl °s309lfqQ ppeai10) jo sjusuodwod 3IxXaN Jo aduoanbos oyl £q
pautrjysp s303fqQ ppea10) JO 3uTi2pIO JYl ST Yd2Iym ‘3SIT pasn
' 210D ®Yyjl ST ©oSeq eBIep OIseq s3I °*392[qQ ppesaon ss13 LU0
uinijai pue 2102 doayesnoy o3 palIed ST 3T -wWYjTio8le jusuw
-ooe1dax a8ed 2100 SOTITNW 92yl sjuswa]dwy uorjouny SIYJL

‘pua

¢ (oweag) uanjof

f(dogaa0)p)axaN =: dogai10)
‘dogazop =: auweiy

$op Waus ,11nu,, = ( degeiop)a8ed IT

fpu

V]

£0=: 1093unoo dijys ol

‘o1 Aue 3sod TT1ed
$(0f < BuTpuB}ISINO S9ITIM)DTTYA Op
$(ZL01ET »193unod dooT) STTym
1 4 193uno> doo] jesedsi (=: I93unod doo] op

$0=: 193unod dIjs oL

{ST31eWylIie 133UN0d dOOT
‘3T3oWyY3Tae 193UnOd dINS O Teoo1

f98eg TEOO]

mvvmwuou 2dX7 awexg TeoOL

¢()uoTlouny 2105 pury



*juswriadxe 9yl 03 9100 WOIJ 93TAM [BNIIATA B 93eO1pUT

1
~
—

1

‘1180 ®A0qe 9y3j ur pawzrojyisd i1eo]d AIOWSW SATIRIOOSSE o]

*8uoam Liea 3uryjswos - Zurdoo] yonw ooy
*3uTdoo] 9ATSSPIX® SYO9YD YOIYA.O Op JO pug

*98ed 31xou 03 U0 9AoW pue ‘pasn AT1usos1 se ofed 1dsooe

€58990€ 910359Y °*MOPUIM 9yl UT PaIJIPOW 3OB] UT Sem a8eg

*J30 ST $S900® pue ‘991] MOU ST ABIJ STYL

*pd ay3
woiy pe3sno A1sinjewsid aq 03 ((+) 28ed e31am 29s) saded sand
§95NEO  3nQ* UMOUY STYJ °9SN JUSDDI USIS SBY 910D woxjy pajsno
3uteq a8ed v yo piooox pd B jeyy jaosse pInom 3T °pinoys 3T Inq

$2100 purj pus
fwe3s£s yseao T1eo
‘pua

‘pus PUS

{(e8ed)o1qIs39008 odjewl TEO °510
‘pus
$(Puweag) uiniax

MA:am:uuﬂ>:.Ammmmvwvm>wmvxmﬂnluwuws T1e2 °9sie

‘pua

fopoo Ten3joe 8Yyj Ul 3ISIX3 I0BJ UT 30U §90p 3UTT STYI/w: ((98ed)o21@d)wolrzoq 031 peaiyl qd INCEY

'991@d ur snjels sioduy 9jepdn 3snw ‘pd syjz uo s o8ed 3y

031 fpunoy sT s8ed 019z ® USYm I3y Soyoueiq (+)oxaz sT-afed

*9913 mou sT 33ed ¢3jo

psuin] sem SS900B BWI] Y3l pue }ooyd s,a8ed o31im 03 £i13 usemjiaq

MOpUTM 2U3 Ul €°*3°T ‘paTjIpow usaq jou I1I3s sey a8eg II
*S9TIOWLU DATIBIDOSSE ATIY] WO

(98eg) 103d1a0osaq paypnij aaey L3yl 3BY3 pOIJTISA dARY Siossaooxd

ITe TT3Un IIBD STYl ITXD jOU Op 9M *°oReJ 03 SS990B JO UIng
*3STT pasn syj ul 98ed 3xau ayj 03 Op @Yl YyaIm Uo BAowW

‘9STMI2YI0 *SPIOY UOTITPUOD STY] ‘(eot1a0p 3ut8ed 3sey Lian) o8ed

243 3Ino 3urltam L[[e303 ur pesdons a8ed 931im 07 £i13 II
*0S JT OfT yoms 23eTITUI °3Ino Burltim sposu o8ed JT oog
*oaow Jy3T1 9yl [IIIS Sem SIY] pue ‘onij ssaadoad ur oI saey
I1TA dWeiy ayj 10 €9sn jJusde1 03 anp aq i19y3iTd T[IM 3T ‘3ou
Op @M 3IT *8aow 3YSTi Syl Sem STYI 3T WIe]> A[93LWIITN oM I

"pesn £13usve1 3SOW 3Y3 UOTIBILPISUOD 1apun a8ed oyl SyER
*a8ed oyj wre[d ued oM ‘suaniei o%ed B3TIM 031 £13 usaym ssox

-3oad ur st o/T ou I (°STy3 eurwialap 1M o8ed 9371aMm 03 £13)

N0 US33TIM 3q 03 Spadu 3T JT 98S [1IM 9M *jusuweoeidex
103 3881e3] dwrid ® ST 3T *pesn A13ued91 useq jou sey 3ISI]
pasn 2100 9yl jyo doj oyl 3e oweay o3ed aya ‘ole3s SIyl IV
(z =28ed ‘a100 puiy)

pIoae

op

{asTey=: ((e8eg)osiqd)azrooug

$op Uaq3 (@8ed) pd ug IT

:pow 30u

usyl ((98ed)103dT1089Q)pPITITPON JOU JT

{(98eg)e1q1Ss90orvUOU oEW TTEO

‘op uayl (e3eg)ssoa8oad ur o1 Jou JT
¢(e8eg) o8ed o31am 03 L1371 TTED

f(dorsiop)axay =: dogsaon
fdogpi10) =: sweayg
{(dogp10))e8eg =:93eg

{op =8BT8




)
o0
L]
)
sofed o231am 03 Ai3 pue
fuinjaa
mAzwmlﬁolu:m:.:woaluoaz.mwmmvmwmalduwus CEEE)
+pd uo o8 3snu 98eg 3IBY3 23ILDTPUL mA:wal¢Qlu:m:.:vaMﬂvoE:,mwmmvwmmmlmuﬂus 11E> U2y’
-poTJTpOW ud9q sey 3IT jou 10 IdYIIYM JO ssajpae3aa
¢asn jo Aoueoox 03 onp pd 03 US33ITAm 9 3ISNU a8ed ((@8ed)103dTa083(Q) PITITPON JT 9S[°
*23TIM
jou pesun os ‘pd o3 o8 jouued ‘paTyIpow jou ST a8ed fosTe
+pd 03 08 jouued 98eg 3IeY3l SOTION mA:vmldc:n:vmﬂMHvoEz.mwmmvwmmmlmu«us 1180 uUsy3l
((28eg)103d11052q)PoTITPON FT UoUl
*pd uo 31 Ind jouued oM ‘ITqBIIBAE SP1OI31 pd
ou o1 210y3 10 ‘pd uo o3 03 uspprqioy ST 93ed II (3sTTpesn ad 3O dog)esn ul 70 (e8ed)pdin IT
*219Yy3 3T Ind 114 M ,
‘o19yl o9 ueo 3T FJI °oo1Aep SurSed ayz uo jou ST a8ed . ‘'HER
*93Tam jou pasu ‘pd uo Apeaife ‘paTyIpow jou 93eg ESE)
*po1jIpow usaq sey °8ed S0 pd,, ¢, paTITpOY,, ¢o8eg)o8ed 93Tam J1BO U8yl
jou 10 I2Yyjaym Se SWeS dY3j ST 93TIm 03 UOTSTOSPp AAmwmmvH0umHHommmvvmﬂmﬂvoz JT ueyd
¢ao1aep Suiled ay3 uo £dod e sey Apedile 33ed wmu (e8eg)pd uo 11

s9sn 30 ‘Adu@d91 S3T O3 SNp IOTAIP 3ur8ed a9yl

03 u®311am aq pInoys a3ed e Si1dym 95EO BY] 10F 'SHIIYD

osTe 3] °*3INO0 UPIITAM 9q O3 SpodU SNY3 pue paTIFTpoul
uesq sey 98ed ® T saujwialop 2anpedoid STYL ¢ (28eg)Sinpeoo1d:aged e3Tam 03 £13

++



*98ed 9yl Agyrpow Asy3 JI uo 3T uanj JIIm siossazoad 8yl 3BYl OS S9TIOWaW SATIRTD0SSE 10ssaooad ayj Jo e 98ind

Isnu 3M €2300 uyl 103dTadDS’C 9YI UT 3ITq POTIJIPOW 943 JJO uany am JT ‘snyl *poriipow aq T11m £doo 2105 ayz fjou

31 ‘+zx03draosaqg ay3l jo £doo Liowswl SATIBRTIOOSSE 9Y] UT 195 ST 1Tq PITFIPOKW 92Ul 3BY] SH09yd 3T ‘aded v sa1FIpow 10S
-sao0ad oay3y 3 *sioildriosaqg 98eg pesn A[1usd91 Jo so1doo Kiowew IATIBRIOOSSE UE Ul surelsa 10ss9501d SOTITNH Viy

‘mou 3uriTim 9Ie 9m Yorym £Ldoo sy3y Jurieprieaul ‘uo psuiny sq 03 3IIq PITIIPOW

943l 9Sned TTTM SOWI] OMm] 9S3Y] U99MISQ UOTIEDTFTpow Auy *3JJO $S200® Juiuiny ‘A[9]1eIpoumuy sweij oYyl WIB]O pue

€330 s3Tq pOIJIPOW pue 28es( - @Yl 230U TIIM 3100 pUIJ °3AOGE ,AIOWAW OATIBIOOSSE IBO[D [[EJ, 9Yl 9JUTIS pasn

ud2q jou sey 98ed JI *ISTT Pasn 2102 3y3 jo uoriltsed sjqewte[d 3jsouw ay3z 3e nd aq JIIM swel] s,98ed ¢se93o1dwoo
931Tam dYy3j usayM *03 jou Aym UOSEDI OU ST 21943 S ‘ua3lTam Suraq aie Loyl 91Tym soSed 03 UO SSI00B OABI] My

fo8ed o37am pue

furnjax
*93TIM 9yl l1e3l§ mAAAwwmmvvvmwuoovvcmmuoulmhsmﬁAmwmmvwvm>mnkueu3lvoﬂ>ww 11E°
‘pus
*9Sn Ju9d91 A19A ULSSS SeY 091Qd STYI JeYl 93ROTpUl mAAmwmmvomHmmvEOuuonlduIVmwnculiL 11€°
*£dod ySIp 9yl ueyl JUDADIITIP
A12ans sT 3uI3Tim 3Ie3IS 0] Jnoqe aie oam eyl Adoo pd ay3
€100 uT paryTpOW uddq sey 28ed JII $9n13 =: ((°8eg)9°1Qqd)xSTp W01 PITITPOW USY3 ,,pOTFTPOW, =/ BELTIPOH IT
*991(qd s3It JO
snjels oyl s3jepdn ‘pd ay3 uo ‘s8e3ls sty3 I ‘st afed II $op weyy (e8eg) pd uo 7T
mmn%%ws ageg mo oo1qd pue ‘pd uQfppeasq: ((28ed)291ad)1ppeisiq
ur (98eg)ppeAdQ IUSIIND B3 9RBI [IIM STYJ *pioodax pd - v
B 231e00]Te ‘9sn jo Kdous0ax1 03 anpfpd o3 08 3snu o8ed JIT ¢ (e8eg)pd e1e001T® TTEO UPU3 wpd uo and,, = 8e13qd J1
*auo 3T a9A13 ‘awoy a8eio3ls
! Lxepuodas ou sey ‘-9°T ‘soxsz Aysnotasad sem 98ed I $()paoooa MSIp 93BI0IIE =! (e3ea) ppeasq
< uayl ,1Iny,=: Ammﬁmemw>oQIMﬂ
' *9oe1d 3003 O/T JO purly 3Jeym mouy (+)a8ed 3sod 3o 493 1am,=: ((8eg)ppeei0))o3Tam 10 peax of
*91qewte]d jou ST 83ed Aq posn aWeiJ 910D IvY3J 1I3SSY ,m:um =:(e8eg)ssoa8oad ut o1
‘uPdTITPONW,, FJO pauiny aaey am - _
jey3y s3o0u 98ed sTYyl LA3Ipow Kew oym siossodoid I19yjzo 19T £I0WOW SATIBTOOSSE I1BITD []ED
%
*PoYSTUIJ sey 3aels [IIM 9M Jeyl O/ 8yl aduo 2i10d putj £q
3ySned aq TIIM (Juawalels 3xau sy K[lenioe) jutod SIY3 I9313®
uotjedIyTpow Auy °93ed 03 UOTIBROTITpPOW palou 2ABY OM g f9s1BI =: ((°8ed)ioadraosaQg) poTIIPOW
*uanjai _
9M pue ‘dUOp 2q podU IITIM OU ‘s01dz paurejuoo o8ed IT SUIMTS: Goyas (e8eg) oisz ST 28ed JT

*a8ed 103 po3edolle °q pInoys piaooai pd mau B I3Yizaym

sn s7123 8e13ad pue °((°23ed)o91(Qdg) NSIP Wexry pPIaIIIPOW UO

uini 03 jou 10 I3Ylaym sn.o Julire3 ¢,,pow jou, i0.,paTIIpoW,,
1943Td ST BeIIPOW ‘1Ssaiajur Jo 28ed 9yl ST 9%8eqg 1219311 8e1JQd°1BI931T 'SBIIPOW 2aBIO0Pp
*912y 23Yyo 3jeyl oyeuw aM °pasSSel3
A11eToads 3Ing €3N0 u93lITAM IaAdU ST soasz jo a%=d e 3BY]
SOTIINW UT pauTgap ST 3T °OS S30p ‘Ino ‘Ud313TiM oq 3snu 23ed e ‘
IBY3 pauTwWialsp ST 3T uUaym pafIed ST YdTym ‘ainpecsoxd sIyl ¢ (8e130d°3r1IpoR‘as8ed)sanpasoad umeQIWUHHB




-20-

*agep 01 dn 3T dooy

+) 111m 28ed @23Tam °*[BOTIUDPT di® so1doo pd
pue 3SIp 38yl Aes o3 Zely STYI ¥ZTTLTITUL

cungidraosap 9°1Qd @Yl ul paureiuTEU
mou st 28ed Jo swoy HSIP snotasad 9yl

+3s17 paesn pd aya jo BuTiI9pIO

01 =y3 ureluiew 03 pasn ST 11q SIYL
+9109 Ul mou ST piodoeai pd sTYl 107 28ed ayj,
*9sn Ul ST pioodl1 STIYL
*spx0oa1 pd 991 JO JUNOD FUSWRII3(
*ST 3T @2I9ym ST SIY3 puy
‘mouy O3 YgTM oym [Ie 103 ‘pd uo mou ST 28ed

* ((+) ,°8ed o31am 01 £13,,

99s) 9913 29 03 poojuexend ST YoTym €3ST]
posn pd ayj Jo paodoaa dol syl osn TITA BM

+posn aq ITIM 3SIT pesn pd 2y3 jo do3 3uaxand

oyl ST Yorym piodax pd Yl -UOTIEBDOTIE

103 o1qelIeAe pioddxa pd - B ST 91943l

uaym paiie2 2q Afuo ued 3T *98ed ® 03 pioda1
pd ® u3isse 03 pelfed SI. UOTIdUNI SIYJ

$pd e3e00TTE pU°
¢ Winjex

$557e] =: (021Qd)NSTP WOi3 PoIIIPOW
¢ (o21Qqd)ppeAdq =: (a3e3)pprasd
¢ (98ed)ppraeq =: AomnnmvuvvmmeQ

fonay =: (931Qd)exodur

$onag =: (o@agd)esn ul

$1 - spaooex pd 9913 JO IoqUNN=: spiooax pd o913 3O 1aquny
fo0aqd =: (@8eg)o°i1ad

$3ni3 =:(e8ed)pd uo

‘o8ed =: (091qd)=3ed

¢1s11 pesn pd Jo doJ =: 0921dd

f0010d TeOO01

¢ (e8ed) wu:kuoum"vmlwumUOHHm



foxaz st o8ed pus

*ox3z jou st 98ed jeyy 3oe3y °Y3l UINIIY : mﬁuwﬁmmv uIniax
fpus
*§S900® 9103159y
*3o9Ud 3ISITJ 9OUTS pOIJIpow Sem d3ed °*ISO] OM ¢ (98ed) 9IqTSS900E oMEW T[EO 35]0
S
ipae
*019z sem 23Bd 3Byl I13IBI 9] cu:uWMmmHo Mquwuuv uIniag
Liowow SATIRIOOSS® [BQOI8 I9yjoue 394 Y3IIM Wa3sAS $2100 purj' Ul poul j0U 03-03~]B00] ~uou
2113u® 9yl Surlouur pue 3JJO Lprdile ST YI2IYm S$S900® JJO usyy (£31AT30oR I9Y3l0 10
8uruiny Jo 3103J9 94l 9100 puil SaAes 0308 [eO0]=-UOU 983and-3sod o3 pasoddo se souanbas
STYJ *USJITIM UDDQ DABRY O] pPOIDPISUO0D 2q Ued 33eg 31ne3 928ed 9yy woay poaIleo o13M am) JT

*pa3oadxe SI

so19z Jo o8ed ® jeyjl uorlBOIPUT U SB ppRASQ [INU STY1I
s3axdasjut (+) o8ed peaxa {soasz sT a8ed eyl 93wOTpUT Sa1Iny,, =2 (938ed)pperas(
*98ed 03 po@3edo[le 9oevds }¥SIp 9yl 991yg ¢ ((e8eg)ppeasq)ooeds ysTp ysTnburyax J1eo

A:xmav 1939U,, SIIEO I933B 3Y3l 03

11eo Aue pue ¢, ooeds 3sIp ysinburiasi,, UT ST [IeD SIYI

‘£11eNn30V) .cOﬂumev 28ed © 7J0O uﬂoﬁaummxm oY) wiojul $(,,23919p,, ¢ (98ed)ppeArd(Q))STIp a239w [IED
oo1 pd e213 3O zoqun ‘pua
\ A+v Y pdoresotre £a° 30 Tequm; sp109a3pd 9913 g0 I39uny
N Surwie]o ojeIpoumT I0J S[qEITNS ST piodaxr pd STYJL nAAmwmmvomyomvmou 03 pedai1y) “pd 11BD
! *9sn uf mou jou ST paocosi pd ayf fasyeI=: AAmmmmvomummvmms uy
(no1aq 29s) paodea }NSTIp 9yl 9313 ia3e] 03 2iedaig aAAmmmmvomummvuwvmxmaa =: (@8=a)pperaraq
*auo ST 919yl JI ‘pioosx pd syl ysinburioy ‘op usy3z (28eg) pd up IT

8ed 03 JJO ST Ss200k ‘JIeOax [IIM NOL ‘osnedaq €satTiownuw
DATIRTOO0SSE 9] IBD]O 30U paau.dy *(soa9z 03) paljTpouw

usoq Suraery o8ed jo saeme 218 oM IBYI 23BOIpPUT fosTey =1 AAmwmmvuoumﬂuowwnvwmamawoz
*98e103s Laepuodas ysinburlay °019z ST AT sop usy3
‘o019z T1T3S ST 3T JT 99§ ****0000000 = (spiom $Z01)4&= ((°8ed)ppeo10D)ppeaiod sAud IT

*pPOO0T SABY 9M YOTYm ‘ool oFqel 9a8ed ayj uo
dool pue ‘31ney o3 23ed STyl ssuUsIdILI 03 Jurjwalle 10S
~s9001d 12yjoue asnedO pINoOm SS900k 9yl JJOo Juruani pue
fox9z 70U 2ir S0192Z I0J 8iay payoayd saled jo A3Tiofeuw
Isea 9y3. "7 9sned9q 3UTNO9YD pur SS90 JIO 3uruing
A1dwts Jo pea3sul SIYl Op 9M ‘*9[QqeSSaippe U3asq 30U
sey 98ed 9yj oouls soiaz le ST 33ed JI urele Noayd
ITIM 94 <o8ed oay3 jo £3TITqESSaippe 8yl 3JO uing ¢ (e8ed)o1qISSa20rUOU IBW T[BD
‘op uay3

*soioz sT a8ed IT Moayn ** 000000 = (Spiom ©Z01)é€ ((e8ed) ppe210))ppea10)y SsAud JT

*poysinburisa sie

28ed sTy3l 03 po3ed0]TR Spiooax do1aap 3uided 10 ASTP

Lue fsoop 3T JI °*soisz [Ie suleluod dwexay o3ed e jou

10 I9G3IOYM SUTIWISIOP 03 Ppa[Ted ST o2anpasoxd STYyJ, ¢ (98eg)uotiouny:oxsz st oa3ed

( ( (




+3s17 pesn pd syl jyo dojl ay3z 3e urelde La]
s++ pue ‘Suld00] pPo3iB1S SM DOUTS }OEBQ BWOD
sapy S,smi1 Aue JT 99§ °*3IST] JO wWoI30q ITY 94BY BM

fpiooax pd ooay 3198 pus
‘pue

‘o1 Aue 3sod T1eo

‘pus
pus
*3STp Yl 03 OTFIBiI iz s
3o juswtaadxe 9yl wiojul mA:ﬁm:uuﬂ>lvm:qAAowunmvmmmmvvvm>mavmevluwumE 11e°
*osn ut aa8uoy ou sT piooax pd STYL {9s1e3=: (001gd)esn ul
{35187 =: ((001qd)o8ed)pd uQ
*¥STp woxy p3Yd3aj
5198 o8ed oians 9)BW  *9A0QE UOISTO9p B JO ISNEIDG 210D
ur oq jouued (P9i1gd)e3ed 3rYl 930N ¢ (0o0aqd)appesid=: ((0210d)°8ed) ppeasq
*157UN0D JUBWSIONT S 4 Spiodoi pd 9913 JO I9qUNN=: spiooax pd 9913 3JO aaquny
ya1m o8ed 3sno ue) *£doo pd se wEmmnmmwwmmmmmuuHH $op °@s1°
N 5o
) * (,,31ne3 288d,, 93s)
‘ute8e pollEO ©q J0U puE UINJIdS1 UBD M IPYJ SpPI0OOIL fuinjax usyjl
pd 99213 ySnous opew 2AeY oM L[2ins ‘s,smi jo xaqunu (Q0F) 0 ¢110 smy JT
9318 B po3iels 2ABY oM JI °*OTISTINSY SIY3 JuUsW2IdU] €1 4+ 130 smy=:130 smy
aseoadoul pue ‘juswiiadxe |yl &mwwmmeHWMIwwwmd Mummpanz
+sm1 3snu oam ‘Adoo {sIp UuUeY3l jusiazzyip ST Adoo pd JI ¢ (oP1@q)sm1 3iels T1ED
*po3sno aq pinoys 1T ‘dol =yl 3e 3urliels ‘op uauj
piooai pd sTyj 03 308 9AeY oM IBYI 1I0®BF 9yl £gd (021ad) %STp WOxy POTITPOW JT 9S[°

‘pd 2y3 uo posn K[juedol 3sow Yl Juowe Aydins mAuwummvEOuuoaldulwmmusunwm.Hﬂmu uay3

ST 3T ‘@100 ur ST pxodoax pd sTyl uo 938ed 2yl 3II
*291] Apeaile 30U SPIOD3I ISOY] 931F ATUO ued OM
*3s11 Jo wo3joq 1e doig

*pus °1qBRWIEBTD

(od1(Qd)aaooug IT Ueua
(001@gd) osn I IT
foLTInu,#E 091Qd 9TTUA
(0°1qd) I%dN Ieodex

jsow oy3j 3® Suriaels €3Sy pesn pd ayj xsao doo] 1s11 posn pd jo dog =: osigd Op

-Laessooau se 3uoy se dooyl styj jeaday

*93BTITUT oM JBUY] §,SMI JO JUNOOD 8yl SZTFeIITUL
*(,,SMX 3ae]lS,, 998) *QuOp ST STYI UIAYM
po3juLWaIdUT ST JUNOD 921 243 “oTqeIIRAR 2q TIIM pPaodax
pd siow suo 3ey3 sS93BOTpPUT Sdusnbas 93Tim-pea1 B JUTliEIS
poutg *soouonbos ajTam-pesaa jo isqunu 93ie] B Pajiels Sey
10 ‘puo pesiy sey 3T UaYm suiniax 3T 3IST] pesn pd ay3
uo aurTdIoSTp N¥I 24l suTejulew 3T *spiooaa pd 9013

JO iaqunu SYy3j 2SE2IdOUT 03 pa[Ied ST aanpadoad STYf

{IoA910] Op
¢0 =: 123UNOD Smy

fo9a(Qd 1e001
$5TjouWylrae 430" smy [eo0]

¢5Inpaooid:piooax pd eo1F 2398



-23-

*aunsai o3 uoijeiado
0/T STyl 30 uorlajdwoo a2y z03 Suritem ssodoiad Aue asne)

*paowie]o 93ed 31xou LiwA 9yl 9q ITIM IT 9STMILYI0

*mou o3ed sTY3l WIBID jJOU [[IM DI0D puUIj €JJO pauini Sem

3Tq °8es) aYi 2ouls (PITIIPOW SIIA0D OSTB STY3) pasn udaq

sey 93ed JI *SUTWIBIO I0J 93epIpued pood e sem 1IT Y]

ST p931Ie3S Sem 23TIm B 1BY]} UOSEBAI [ENSN 9YyJ °*Juiwie]d 1037
23epIpued ATSI] 3ISOW 2] 9q 03 dWeIJ dI10D SIYI IBK

*(+) 2105 pury 10J OT3ISTANAY UIBRIUIEBH

*po31a]dwod yoTym 93TIM B ITPUPH

*§S200® UO uiIn} °ssaiappe 9100 [BOTISAyd 3zasul
*aWely SIY] UT 9[qISS800® 9q [lim °23ed

*pojaldwoo 3sn[ pesi e JT 23§

*8e13 O/T JFO uinj

*83TaIm 10 peax 93ed [euwiou ® Ssem STY3} €9SIMIAYIQ

*0s JT 3T 9IpurH

*jurod juejiodut ue passed 3sn[ smi ue IT 29§

*pe3srdwoo 3snl o/1 yotrym 103 °8ed syl LyTjuepl
*sSauijnoa [oijucd
90TASp TENPTATPUI WOIJ PaMOAUT ST 3] °*pdAiasqo ST uorizeaado
0/1 ue Jo uorjajdwod ayjy usaym saseq eiep Joijuoo a8ed Jo

?3e3s 9yl Surlueyo 103 oTqrsuodsax sT o2anpadoad SIYL

$1 - Surpuelsino S9ITIM =: JUIPURISINO SIITIM

fo8ed 3sod pus
fuinjax

{pus
¢ ((38rd)juaag) £3130U [[BO

{pua

$(ppeo10n) doi o3 peaayl Tieo

‘op @810
‘pus
$(98eq) °1qISsoo0E ojew led
{ppeaio) =: (@3ed)ppeaio)
‘op U9yl
aPE31,, = (ppea1o))a33Tim 10 pesal O JT
$9s1e3 =: (°8eq)ssaifoad ur oy
Sop os]e
¢ (ppeaiop)auop smi T[ED UdYl
(ppea1op)aweiy ut sSMy 31
¢ (ppea10)) 93vd=: °3eg

fo8eg 1BOO]

¢ (ppea10))ainpoaooid:a8ed 3sod



, *2797dwoo 03 3T JO SWOS I0J ITBM

I 43TATIOBR Smi gutpup3sino Jo junowe 281] B ST 21943 JI
L}

*s1yl 28ueyd uwd (+4) jioqe smi *Adod
js1p ©yl Se BWes 2yl aq ITTM pi0od3l pd sty3 3eyi =3eOIpul

$smi 11e3s pus

fpus

‘o1 Aue 3sod TTE?

$ (0 ¢ JUN0d ©AT3IOE smy) STIUM OP

$35Te3 =: (991@d)}STP WO1j PARTITPCH

-pasxy Sureq ST pioosx pd  13glour d3eOTPUL ¢1 4 spiooax pd ooiJ JO aaquny =: spiooax pd 9913 3O IaqunN

*MmOT2q pa@sn 0T3STanay e uieluTel
*sm1  @yj jJOo juswriaadxe dYyjz wiojul
puielo 29 3,UEd 3T OS ‘3ISTT 3yl JO INO piod3d pd aya peaiyl
+peax 28ed a8yl 3ieas
*ooapd 2y3 pury ueo (+) ouop smi

jeyl O0s °s,smi1 103J pasn AJuo ST yoTym ‘uorjelax stylz dn 318§
*ppea10) 8ys 930 umd (4)310qE SMI

1Byl 0s s,smi 107 pasn AJuo sT yorym ‘uorieisa styj dn 399

- <. .

-o8ed 3s0d wom m\ﬂ JO uOT30921Tp 23EBDTIpPUL

-sse1801d ur sm1 ue Sutraey se piodai pd STyl HIBR
<op 031 aeym mouy a38ed 3sod

s1e] osie Se[d °"9[qBUIRIOUN SB SWEI 3100 STY] NIEW

*12JINq SmI 9yl 103 2100 Jo 28ed B 19D

*3}sTp 9Yya 03 20Ta2p 3urded syl woiz 23ed
po1jIpouw ®© jo 3ulAow Byl SIIBTITUTL sanpaocoad STIYL

¢ ((ppe210D)ppeai0o) sAyd‘ (9210d)

¢1 + 3UNOD ©ATIOE smYy =: 30N05 9ATIDE SMY
£ (,23138,,¢ (991qd)ApPEASTA)ASTP 1933 TT®D

¢ (001ad) Ino peaiyy Pd TTeo
ppeAa(q)pe21 oOTA3p []ED

momnmmu"Amvmwpoovomuam

ippea10) =: (931Qd)ppea10)D

¢,peai1,, =! (ppea10))93Tam 10 pBaI O
$3n1y =: (o9iqd)ssoadoad ur smy
£9n1; = (ppeaio))sweiy Ul smy

$()2100 pury =: ppeaiod

{ppea10) [BOO]

¢ {o91Qg)oanpedooid:smi 3ie3s

3



$310q® smi pue

fuinjax
*SmMI 9yl 310qy °T 9se)d fani3 =: (o091qd) 8elJy 310qy oS5[°
*31 103 J11EM °*po1ielS ApEIaII®B J10QV °Z 9SEB) fosTe
*330 ssai8oad ur smy yirm 3inej o3ed o3 umniay fpus
*(+) sm1 31ie3s £q aprW UOTSTOOp 9S1d9AdY (] - Spaodax pd o921 3Jo isquny =: spiooal pd o313 JO ioquny
fasTey lqumummvmmwuwoumlwalmam
*dWwexy 9102 9yl Jo sniels ayl s3epdp fosTey =: AﬁumnmmvwwmQHOOVmEmuw ur mzm
W *(+)smai T 3ae3s Aq posn ST YOTYM ‘OTISTINDY STYI UIBIUIFW T - JUNOD OATIOE SMY =: 3IUNOD TBAT108 Smy
AN *paooax pd yo snieis o3epdf fonay =: Aumunmvmms sH (o921qd)exooux
*pd 2y3 uo. pasn AT3uU”321 3Jsouw puy $(o921Qd) wo3ljoq o3 _pea1y3 ﬁa 11€0
*** f9100 ufl pasn A73jusdax jsow mou ST 98ed sTyg ¢ ((98eg)ppeo10)) wo3zjoq 031 peaiyl [1eo
*}SIp WOIJ uOTjoW Se juswiiadxs ayjl o3 pajmadsai ST 3IT ‘oousy
3sTp 03 juswsaow jo uolje3au sjusssidex 3aoqe smi STYL ¢ (,peax,‘ (991Qd)ApPpEASIA)MSIP Io32u J1ED
*ITq 3IInes
J3o uany ‘xeidriaosop ojur ssoippe TeoTsAyd jiesug ¢ (o8eg)21q1SS0908 oyew [1EO
*98ed oyj 103 LwWOY B S IDJINQ SMI 9S[) { (oo10d)ppea10d=: (33eJ)ppea10)
*310qe SM1 9I0W ON $osTe3=: (0a1qd)o3ra1dwos 310qV¥
aAomuvameMIJMWM%
*13A0 91 110gB SMI1 fop uayj
pue smi 9yl pue ‘dn ueagdo aM °¢ °9sed ‘0s ST STYI II (991@qd)9191dwos” 310qV JT uay3
*2A0QE € 10 7 9SBD Iaylle ‘Os JT (001qd)8e13 3109V IT
*9219Yy 3s9I83UT Isuajur jo s piodax pd ayf ¢ (98rg)o91Qd =:291Qd
*310qe 2yl ,dn ueayo,3snu pue ‘auop sma Aq pIIJTIOU Udaq
aaey oM (€ °3T 107 3TEM OM °SU0 pOIRIITUI sey ssadoxad xayjouy (g
* (+)28Op Sm1 WOIJ UOTIBOTIIIOU 10J ITBM puUB SBUO DIBTITUT oM * 394K
p23BTITUT U99q SeY 1a0qe ON(] °SOSBO Uons 291yl 218 BIdYL
*ssaa80ad ur smi ue sey yorym s8ed e uo f{o21(Qd TEOOT
udyel ST 3IneJ a%ed v uoym pajyoaur ST oinpadoiad SIYZL ¢ (e8eq) Dinpaooxd:iioqe  smi



)

$suop smi1 pud

fuinjail
fpue
. ‘pus
-powreTd SUO 3xXeU oYl 2q pynoys suweiy a3ed STYL ¢(ppeaaop)do3 03 peaayi TIeO
+99X3 mou ST 193INq. SMI UEB SB PIsSN }O0[q 9102 3UL - $,11nyu,, =: (ppedxo)d)a3ed
*ao1Asp Burfed sy3 uo 1d8u0] ou ST a3ed jeyl ‘osiey =: AAomHvawmwmvvmlco
*jSTp Uo ATu0 mou ST piod3I pd sty3 uo sem 3eys o8ed ayjy ¢ (001@qd)appedsiq =: ((o2aqd)?8ed)ppraaQ
cuorjrsod sIqeWIETD 03 piodai pd 2ao0W fSNYyJ ¢ (o9aqg)do3 031 peaayy pd T1ed
*9913 mou ST %91 pd STYL f9sTel =: AomummvmmnlnH
‘2194 10 fosTey =: Aumyamvmmmumogmlﬁﬂlwzm
+sesf339y SMI dI0W ON $357e7 =: (ppeoio)) osweijy ur smy
+513sTaINoY (+) 2109 pulj urejurel 1 - SuTpuelISINO SVITIM =! SuIpuR3ISINO SIITIM
¢( + ) sm1 31ae3s £q pesn OIISTINIY JUSBWSID3(Q $1 - Junod oAT10E smy =i JUNOY BATIOE SMY
*j10qe u® INOYITM €°*9°T ‘L1InIsSsa00ns
poUSTIuUII €smi 210ym 8yl snyjy pue €231IM 9YJ $op osye
T
*23TIM 9yl 3ae3lS mﬁﬂwvmmNOOvamowoulm%smnAomummvuvwmxwﬂavmuwualwoﬂ>m© 11®°
<£103S 9yl mouy 219y ydnoiyl ssed jxau 9yl 391 $,92Tan,, = AmvmmuoovaﬂH&lHQlwmmaldH
o ‘op ueul
% esm1 9yl J O JTBY 93ITam 9Yyj 1Ie3s ‘poystuly pesx e 3I .peax, = (Ppe®10))23TaM 10 peai Ol F53
1 *uor3aTdwoo 0/T Smi JERWION sop osi®
‘pus

suinjax L1dwis pue (31neg o8ed 9es) 3rney o3ed axow ou
sT °1243l 3Byl puIy TITM SI9Yl0o 9y °STqeSS31ppE 28ed °ya o)ruW
T11IM Y001 91qe3 98ed ayj o0 03 duo 1ISITF =43 pue ‘sma
3Yy) °9s 35113 wWoYjl.oReW yotym siinel 98ed syl aye3-21
118 1114 424l sswnssx 031 sma ay3 Sutranp

o8ed sTy3 uo pa3[ney oym sesssdoad TIB ISNEBD =M ‘snyj,
»szojutod pearnbai oyl saes 03 8oeds y3nous Juraey jou 03 INPp
sT STyl °uorjejuswojdwi §eNjoe IYj Ut (021qd)e3ed 23€20T 03
Kem ou sAey em (430eI JO jurod) 9sneoaq I[qISSIIppE 28ed ay3

o¥ew jouued 9M °SMI 3yl Pp931I0qE SABY °M JBY] 9IBOTPUL
S +3unod 93]TAM UTBIUTEW SOSIMILYI0 i1 - Suipue3sine sa3T
*}SIp WOoiJ SISFJIPp PI0O9I IBY)

€93Tam jou TITM @M ‘pajioqe Sem ped1 ® JT

921BOIpUI-91 JISNW pue wpeo1;,
*sm1 9yl 3ioqe ‘pajsonbaa sem 1a0qe ur JI
*2UIT. SIY] 103J pOAIasSdL
£11eo13Toads pI9TJ 9yl WOII PIATOAUT omunm ay3y AFTIUaPI

*119M se ‘ai9y
peoTjou oie S3i0Qy °Sd0UsNbas 33TiM~pEdL JO JIBYSQ U0 ST
yotym o/ 3o uofiafdwod syj saypuery aanpasoad STYL

fomay =: (

¢ ((921qg)3ueag)AFTiou 1D

fonij =: Aumunmvmumﬁmaoaluuon<
: Suipue3isinNc SIITIM BSTD
1qd)NsTp Wexj paIITPOR Uay3
(ppe910D)e3Tan 10 peel OL JT
‘op Ud3
(o01@d) Se13 310qV IT

¢ (ppeai10)d)o91dd 291Qd
fooaQqd 1eo07]

¢ (ppe210))3Inpad0ad:auop smi



*Aue 2aeYy £9Y3 IT

(+)°8ed 3sod [1e0 T1IM K8y] °suorijeiado pejardwoo 103

saurinox of1 syrod 3T *}08Us81330q O/ SWOS SIBAODISIP
1013u00 a%ed a1dym UOTIENITS AU UT PI[[eO ST auTINOX STYJ

*1933Nnq 2yl Ul wnjep 3dea3l ayj snenbujy

*38S ST STYJ SsSdTUN paiTm j0u sT onanb 9doe1], 103 193Jng

*juswriadxa STSaY3 10J BIBP SIB[NUWNDOE O3 BIANPIS0IJ

*91qISssaoovUT paIspIsuod 3q a8ed ued sIY]

suop aaey £yl 3yl pa1BOIpPUT 9ARY Si0ssod0ad [ TTIUN ION
*§3TI0WBW dATIETO0SS® 10559001d woiy i103draosap ysnig
*s3iney a8ed osneO IITM S°9OUIDFOI 9ININ *SSI00B JIO uany
*28ed ® 07 ssooor wa3sLs Ausp 03 posg

‘aTqessaxppe 928ed el
*103dtadosep ur sssappe 2100 [edo1sAyd soeld
‘98ed » 03 sso00®B MOTIE 03 pOIIED

-27-

mAvvmmHOUIW%smnAvvm>mavvcm>mw|W%:mvA:mUHHB:“Avvmwmmvwoﬂ>mnv

{0T1STIN8Y 910D pUIJ UIBIUTBK
*11e> soyo3ledsip - 91Tam B 93BIITUT O3 PI[TED

*A13jus peax s,surinox of ysia ayz IeDH

jusuwtiadxe 9yl 103 Spesax MSIp IIe X219K

fsurinox o1

3091100 03 1TeD SPY23edSTIp - pPESI B 2]IBIITUT O3 pPajiled

mAvvaMOUIW%nm“Avwm>mmvvvm>mwlw%£mVA:vau:nAvvm>mmvmwﬂ>mmv

foT Aue 3sod pus
Spue
$()(,380d,,¢201a0(Q) Lajud PUTINOL OT 309[96 [1ED
$(395 ®  3b SOIMIP 0/\)\FW) —:oo1r0q OP
§TeIS3T1 90TADQ Sie[06p

¢ SIMpSsoxd:or Aue 3sod

{pua

MAAm:msvvamuH.Awmhaummhﬁ.wvmvmmuw@m>mmv

unjep 90®1] 3ONIISUOD)aNanbua
usy3 9AT3IOo® juswliodxg JT
f{1e193T] odLl =2xeloep
¢ (d£ 1 ppess()oinpaooad:ySTp da3ou

$9TqISseoorRUOU @BW pUd

$£1owow SATIBTOOSSE ABOD [EO
‘osTey =:! ((98ed)103driosag)eiqessaippy
¢ (98ed)o1npaocoid:aTqIssadoruou oy

$97q1SS900% o9yeW pud

‘onxy =: ((e8eg)ioidiiosaq)a1qessaippy

(38 pvsdfProsisy-shipes Labvs)imgdinmegyppeazonshyg
¢ (08 d)31npss01d:21qTSS9008 oxeul

f931am 20TADp PUS

£13U9 oUTINOI OT 30019S [0
{1 + Surpuelsino s93TIM =: SuIpuelISINO SBITIM
¢ (ppeo10) sAyg®ppeasq)oinpesoxd:slfim o90TAp

ipeax 9d1A2p pua

£13ue auIInoa O 309128 [E€0

*(u ppas u “PPEASQ) JSTP 1939w TT€O UBYI

’ WUNIp,, # (ppeas@) @2148¢ M.m
$3T3oWyITAE ppeaio) sAyd oiejoop

¢ (ppeo10) skyd‘ppeasq )oInpeooid:peai 20TAp

‘wa3sds ayjz ur sjurod 19Yyjlo woiy pafIed aq Aew pue ‘3ySII UMO ITBY] UT SITNpow
A11en3daduod oae 4ayj ‘surl-uy passordxe 9q 19332q IYITW SSUTINOI JIOYS 9S9Y3 JO SWOS Y3NOYITy

sauTINCy KAIBI[IXNY ][BWS



¢7dniisjur peoY pPOXI] pud

*jooTun $ (oo o1qe] 98Ed) }dOoTun
¢ (enend [ouURY) peSY POXIL) 0T 31ie3s Tleo U9U3
<31 3ae3S f3I0mM [NIISN DI0W ST BI3Y3 INq onend Jouueyy pesy pexId PIOA joOU JT UaY3
¢yiom Bupoppoddols sey YSIP dY3 II (&snq 3jou ST 3sTp_peay poxTy)_ 3IT
¢3sod peay poxII TI®° =+

*o/1 p@39Tdwod ayz 3sod
+3uryo0] 9103aq s3idnizajut jsure3e syseull

j1ne3 o8ed 3eyl 1oq3Way °SIIqEI 23ed oyl o001
* 188euew 3dnixslul wo1S4LS

woay sidnizojul of/T [IE 3Isurede paYSeEW pIId3UY

¢ (001 21qe3 98ed) ADOT-18S

$povseW. 5anpsooad:1dniisjuy pedy poxT1d

‘pus
‘ ‘ )
*sn3e3s Of fonand [ouury) peay pOXT WOIJ (snie3s op)uweagoad o] dAOWRI
JO UOTIBIBRIOSpP dYl 93§ *TOIUOD 28ed wiojul mAAmSumUmIdevvmmuoovwmmmlwmom iSCE +

¢ (snjeas 9397dwod jo 1335) wWoiy sn3els 0] 9AOWAI
¢(snie3s o/1 o397dwod Kug) Puv] =: snie3ls ol Op
$3anpaocoad:isod peay poxXIJ .

*ononb saempiey JO 3INO 3IT 9BL
+Sn3e31sS Mau B IBENOOT
+snjels sjeidwod jsod 03 pas)

]
%
]
¢13e31S pESY pOXIJ pud
oTpT STIT JT 3T 3IBIE *ISTP
peay-pox13j 103 }IOMm MOU ST 3I3Y[L mAw:w:OIHmccm;&lwmmslwmxehv o1 3ae3s T[eo uayl (Asnq jou ST }STp pEAY pox13) JT
uAmzmnclwmcsmsolwwwglwwxﬂmaAzwwsﬂz
¢ppeaiop sAyd:ppesio) sdud
nw©m>mvlm%£m"vvm>walm%smvsmuw0me0H Joni13suoo) onanbud
, ¢1sod peey poxIj L1€° ~+
: {Te1931] UOTIO9IT( SIBTI3P
cuotjeasdo o/T ue 3ie3s 01 KLijud mAcOHuomuHmawwmmuoulmhsm.vvm>mwlm%£mvmmmmmmmwmuuuﬂumlvmoslwwxﬂm
. ‘pus
¢ (,,9314M,,  ppERI0) AU ppeasp sAyd)3lae3s pesy pexiy T1ed 4
$£ijue 9ITAM mAvvmmyoulmhsm.vvm>wvlm%£mvmmmmmmmmmmmuHH3WﬁmwslwmxHM

*31 onsanbue pue weifoxd Teuuryo B 3ONAJSUC)
«poja1dwoo daey suorjeiddo Aue 3IT 93§

[

fpu
mAzwmmuzavwmmuoolmhsma©©m>wvlm%£mvuumUmlcmmalvmxﬁm 112 A
{A1jus pedyd mvammuoulmhsm.©©m>mnlm%£mmmwswmooum"vmmu]vmm&lwmxﬂm

‘STjowy3lTae ppesio) SAyd ¢dTIswWylTie ppeadp sAud IRTI9P

*UOT ;BOTITIUSPT 90TADP B USAT3 sautinox o4eladozdde joofss

07 peasn sT (@asy uoAl8 jou) KLiju3 suTInoI OF 309]3S 2UIINOL Y] ‘WNip pue JSIp peay-8uTACW 9yl I0J SOUTINOIL
[eoTIUSPT 1SOW[E SPUTINOL 3ISTXD d19YL °}STP pBaY-poxI] syl 10J @UT3INOI TOIJUCO O/T dY3j ST BUTINOI STYL

Sutanoy joijuo) o/1 3urded 1BOTdAL V




29~

: o "Ni §

To {hose reading this to. learn about Multics:

.My name for an object , Real name of object

page_fault . masking is in wired_fim, all.else page_fault
Number_of free_pd_records ' sst.pd_free
AMre;s&ble(Deect‘iptor(Page)) ptw.df

On_pd ' . devadd.did = sst.pd_id
Rws_in_progress ‘ ) pdme.rws

Io_in_ﬁrbg*eae ( Vo ptw.os

- Event , fabricated entity for clarvity
rws_abort : | fabricated, part of page_fault
Page , ' may mean ptw, or cme, depending upon contex!

. {

Coreframe, Coreadd : cme

Io_vead_or_write _ ‘ cme.io |

Incore ' ) ~ pdme.incore .

In_use ' pdme .used '
Page(Coreadd) . . cme ., ptwp !
Writes_ou'standing sst.wtct

Rws_~ctive_count | . sst.pd_wtet

Gtpd | ' ’ aste.gepd
cleqr_qssociqrive_memory _ mﬁster_pxss__page$csm

post_any_io | | device_control$run

loop_counter o total_steps (stack variable)
Io_skip_counter ' count (stack variable)

Usage : ' ' ptw.phu

Modified . ~ ptw.phm

make_accessible, make_nonaccessible ' fabricatéd entities, done in line

thread_to_bottom,thread_to_top : done by unthread subroutine, but see note

in find_core.

relinquish_disk_space , - free_store$deposit
allocate_disk_record free_store$withdraw

No_pd_flag - no_pd

Modified_from_disk . pdme.mod

pé_thread_to_top Ad_thread_tq.bottom, - rethread - ' un:u':a subroutine in
td-thread oyt ' pd_util, and done in line
Rws_ctr ' |

pd_count (stack variable)
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start_io
iocr_post_any_entry
post_page
page wait

notify

Abort_flag
Rws_in_frame

fDrec

Devadd U’ose)
Diskaddr

Device
Descriptor

"The experiment"

rws_done

try_to_write_page,
write_page,
page_is_zero,
dllocate_pd

select_io_routine

CoreTop

Top_of_pd used_list

Anybody else plays himself.

mini_gim, iom manager
"$run" entryes
done__
pxss$page_wait
pxssénotify
pdme.rws_abort
cme.rws
usually pdme
cme.devadd
pdme .devadd
did
ptw .
the "disk metering" installed in 18.5

for Bernard Greenberg's Thesis
fabricated, part of pageS$done_

write_page

. device_control

sst.usedp

sst,pdusedp



