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SECTION I

BUFFER MANAGEMENT

1.0 Ggeneral_Description

Buffer Management is a <centralized shared component of
GC0S66 and is the focal point for all buffer tandling and
access-time file security and inteqgr ity checking.

Different algorithms for managing buffers are requirec to
efficiently sugport different applications. Ttese
algorithms determine such bufferina characteristics as how
long a control interval is allcowed to remain in a buffer
before that buffer 1s used for 3 dif ferent control 1interal,
Thus Buftfer Management will apoly ore algorithm to a group
of buffers. This qroug of buffers is called a buffer pocl.

When a file i1s openeds, it is mapgred onto one, and only cne,
buffer pool. One buffer pool, however, may have one or nore
files mapped to it. A file that 1is sharable must bte margped
to a2 shared buffer pool. That is, a pool whose bhuf fers
exist in a shared working space. A non-sharable file may be
mapped to either a shared or non—-shared buffer pool.

The function which opens the file returns two parameters to
the caller: an entry descriptor with which to call Buffer
Management and a file identifier which must bte input to
Buffer Management to identify the file to be accessed.

Buffer Management provides five functions for accessing the
file.

1. The Get Control Interval (GETCI) function provides the
caller with addressability to the requested (1. If the
requested CI is not already in a buffer, an avail able
buffer is located (possibly triggering one or nore
WRITE operations) and the €I is read into the buf fer.
2 segment descriptor framing the CI is returned to the
caller. If the file is sharable, the file and/or con-
trol interval will be enqueuec to control concurrent
access conflicts.



The Modify Control Interwval (MRFCI) function modi fies
one or more fields of a (1 as specified by the cal ler,
1f the file is protecteds both before ard after images
of the modified fields are journalized. 1f the control
interval has been enqueued fcr shared wusaqge, Buffer
Management enqueues the (1 for exclusive use,

The Change Control Interval Attributes (CC IAT)
functions allows the <caller to change the state of
permissions to a CIl:

- the reservation of the CI may be <charged from read
(shared usage) to update (exclusive usagqe),

- addressability to the €1 may be extended by loc kinag
the CI-/ the buffer contairing a locked (] may not be
reused.

- a (I that was previously locked may be unlocked

The Fluskh Buffers (FLUSH) function writes all buf fers
for the specified file that <ccentain control inter wals
that were modified by the caller.

The force Control Interval (FORCEY function forces the
immediate writing of a modified €I rather than allouwing
the buffering algorithm to determine when the buffer
should be written,



There is one entry point into Bu ffer Management for all
functions, This entry is executed by a (LIMR instruc tion
that references an entry descriptor in the caller's linkage
segment., This entry descriptor is created by the OPEN file
function.

After the CLIMB to Ruffer Management is executed, the param-
eter stack must contain the following segment descriptors:

- descriptor 0 (all functions)
frames the Buffer Management Command Rlock (RM(CBR) wkhkich
contairs the input and output parameters.,

- descriptor 1 (GETCI function only)
frames an area of descriptor storage in which Buffer Van-
agement will store the segment descriptor that frames the
requested (1.

- descriptor 1 (MDFCTI function only)
frames the Modification Control List which describes each
modification to Le made to the Control Interval.

- descriptor 2 (MDFCI function only)
frames the Modificatior Descriptor List which is an array
of segment descriptcrs each of which describe a segnmnent
that contains one or more of the source fields which will
be moved to the (I during the modi fication.

The Buffer Management function executed depends on the set-
ting of index register N,

XRQ = 1 GETC!I
= 2 MDFCI
= 3 CCIAT
= 4 FLUSH
=5 FORCE



2.7 Buffer_Management_ Cortrol _Structures

2.1.1

Buffer_Management Command Block_

£

BuCR)

The RM(3 is described by the first descriptor on the rar zme-

ter stack when Buffer Management
created by the caller of BRuffer
the parameters that are input to
as the output parameters Buffer
the caller,

1s cal

led. It is a block

Management which contains

Bu ffer

Management, as well

Management will returr to

- ——— - —-——— - - ——— - ——— — — i ——

01 CB.IMS

LT TS !
11 CB.ORS

R e s |
2 | C8.C1

R $emmme dom e e |
3 lce. |

| (B.FLG IRSF | (B.FIL

e e e
4 | (B.BUR | RF U

[mmmmmmmmmmmmmm e e fmmmmm—m e - !
S | (Ba.SRE | CRBR.STS

Figure 1.2-1. Buffer Management Control Flock

word_ 0

Rit [ (36) : (B. IMS

Immediate Status
The format of this word conforms to
the return code standard.

bits 0-17

24-35

segme
entry
=1
=2
=3
=/
=5
retur
=0
=1

nt numher

point number
GETCI

MDF (I

CCIAT

FLUSH

FORCE

n code
normal
Concurrent Acce ss
Control Conflict
input error

1/0 error

logic error



Ward_2

Bit 0 (36)

pit 0 (16)

N

.

(1]

(X}

e

(8. 0RS

Original Status

The format of this word conforms to
the return code standard.

CR,CI

Control Interval number

This number 1is used bty Buffer Manage-
ment to map to a mass storage address.
The first CI rumbher 1in a file 1 ¢ (1
zero. ALl control intervals for a civ=-
en file are the same size which 15 an
integral number of sectors for files on
disk

(B, FLG

Flags

Thi;-;?;-:s on if ypdate permissior to
the control interval is desired.

Lonflict flacg

This bit is on if the caller wishes
control returned in <case of a concur-
rent Access Control conflict, rather
than waiting until the (€I is availatle.

Lock flag

This bit is on if the caller uwishes to
lock (extend addressability) to the
current buffer, The buffer will not be
reused until it 1s wunlocked by the
caller.

Unlock Flag
This bit i1s con if the caller wishes to
unlock a previously locked tuffer,

New _flag
This bit is on when a (1 is tc¢c be
created. An empty buffer 1s returned

rather than reading the (1 from the
file.



18 (18)

e

.

oe
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bit is on when the caller wiches
to advise RBuffer Managemert that the
control intervals for this file are
beirg read/written sequentially, This
allows Buffer Management to optinmize
the buffering techniques for sequential
accessS.

4synchronous El ag

This bit 1is on when the caller des ires
to execute asynchronously with the 1/0.
To insure that the function has teen
completed, the caller must re-execute
the function,

No_Lyrrency_ flacgc

This bit is set when the current and
locked buffers for the caller are tc be
rel eased,

Physical_Journalization_ flag

This bit 1is set when the after images
for this file and user are to bhe physi-
cally written to the after journal as
part of this function.

RFU

(B.RSF

Residency Factor

The residency factor is used to control
the re-use of buffers, Ruyf fers
containing low resicdency (I's will ke
reused before those <containinag mecium
or high residency CI's.

D0 Llow residency
N1 medium residency
170 bhigh residency

wonu

CB. FIL

File identifier

This is the 12 bit file identifier that
is returned to the <caller by the (PEN
file function.



Word_4

Bit 0 (18

18 (18

word_>5

Rit 0 (18)

18 (18)

(B, BUR

BUR identifiers;

This identifier is returned by the
GETCI function and 1is used by other
functions to identify the buffer.

RESERVED

CR, SRE

Sub-resource reservation entry;

1f the file reservation type 1is shared
at the subt-resource (i.e.r control
interval) Leve L, then the reque sted
control interv al is enqueued and the
SRRE (sub=-resource reservation entry)
identifier is returned. I1f the file
reservation type is either exclusive or
shared at the file tevel, then a 2z2ero
SRRE 1s returnec.

(B.STS
Detailed Status (decimal values)
0 - 4 Normal Termination
0 function complete
1 asynchronous operation not
comple te
2 last CI of file
-4 reserved
5 - 9 Concur rent Access (ontrol (Con-
flict
5 time-out waiting for (I
6 deadlock
7-9 reseryed



10-29
10
11
12
13
14
15

16

17

50=69
5N
51

PR

52
S3
54
S5
56
57
58
50-69

Input Error

illegal command irn x0

illegal (B,.CI

illegal CR.FIL

illegal CR.BUR

iltlegal CB.SRE

TLLEGAL MC.DO (DESTINATION
OFFSET IN MODIFY LIST)

TLLEGAL M(C.SO (SCURCE OF FSET
IN MODIFY LIST)

ILLEGAL MC.FIL CFILL
CHARACTERS)

ILLEGAL MC.TIDX (DESCRTIFTOR
INDEX)

RESERVED

1/0 ERROR

READ E RROR

WRITE ERROR

illecal seek address
eservec

Logic Frror

too mary buffers locked

ro modification permission
buffer not lccked

buffer not current

buffer not modified

ARuffer Mgt internal error
No buffer is available

No BUR is available

Ruffer not current or locked
reserved



2.7.2 Modification_Coptrol_List

The Modification Control List 1is descrited bty the second
descriptor on the parameter stack when Buffer Management is
calted. It is a list created by the caller of BRuffer VMan-
agement which describes the modifications to be made to a
buffer. This Llist is composed of a set of <contigious
entries, where each entry describes one modification to the
buffer. The format of each entry is shown in Figure 1,2-2,

LS 1 A & - S 32
| ! I
01 MC.DS | MC.NO |
R S |
| | | |
11 MC.SS IMC,FLG I MC.FIL |
Y —————
| | |
2 1 MCL.SO | MC,IDX |
e e Y !
l |
3 RFU |
O |
Figqure 1.2-2. Modificatior Ccntrol List Entry
word_0
Bit C (18 : MC.DS
Destination Size
The length in G=bit bytes of the field
in the buffer to be mcdified.
18 (18 ¢ MC.DO

Destination Cffset

The offset from the beginning of the
buffer in 9-bit bytes of the fielc to
be modified. The offset of the first
byte in the buffer is (.



18 ()

18

19

20

21

22

22

2bL=26

27 (M)

MC.SS

Source Size

The length in 9-hit bytes of the sovrce
field for the modification,

MC. FLG
Flags

Last Entry_Flag
This bit is on if this is the last
entry in the Mocification Control L ist,

This bit is con if a before image of the
field to bhe rodified is noi to te
taken.

No_After_Fflag
This hit is on if an after image of the
modified field is pngogt to be taken.

No_tove_Flag

This bit is on if the modificatior of
the buffer is pgt to be perforned,
This flag will be wused to journalize
the field and nct perforrm the modifica-
tion.

Buffer_to Buffer Fflag

This bit i1s on when the source fielc is
in the destination buffer., The sovtrce
of fset (MC.S0) is an offset from the
beginning of the buffer.

Right_ to_Left

This bit is on when a right te left
move is desired. When this bit is cff,
a Lleft to right move is performed,

Reserved.

MCo FIL

fFill Character

This field <contains the octal value to
be used for a fill character in the EIS
move. Legal wvalues for this field zre:

000 - binary zero

060 - ASCII zero
04N - ASCII blank

1-10
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1)

[X)

MC. SO

Source Cffset

The offset from the begirning cf the
source segment in 9-bit Ltytes of the
source field for the modification, The
offset of the first byte in the segnent
is 0,

MCa IDX
Descriptor Index
The descriptcr number of the segnment

descriptor in the Modifica tion
Descriptor List that described the
source segment.,. The number of the
first descriptor 1is N, the second

descriptor is 1, etc.



2.1.3 Modification_Descriptor_List

The Modification Descriptor List is described by the ttird
descriptor on the Parameter Stack when Buffer Management is
catled. 1t 1s 3 List of segment descriptors which describe
the seament(s) containing the source Tfield(s). Each ertry

in the modification Cortrol List references one of
descriptors to identify the source segment,

I

01 SEGMENT DESCRIPTOR ( !
l

| I
11 SEGMENT DESCRIPTCR 1 !
e e e e e e !

! !

! . !

! . [

| . !

b e o e o e !

! |
2N | SEGMENT DESCRIPTOR N !
d - P |

Fiqure 1.2-3. Modificaticn Descriptor List



2.2.1 Get_Control_ Interval (GEICI)

This function
returns

Ipput_Parameters
YRO = 1

BrCE

ce.ClI

CB. FIL

CR,RSF

(B, FLG
- Update
- fonflict

- Lock
- New

- Sequent ial

- Asynchronous

Output _Parameters

retrieves the reauested
its address.

Contrcl Interval and

GETCT function

The number of the requested C(ontrol
Interval.

File identifier; output by the CPEN

file functionr,

Residency factor to be applied to this
1.
Flags

On if the CI is to be modified,

tn if control is to be returnec in

case of a <concurrent Access (ontrol

conflict.

Cn if the (I is to be locked.

On if an empty buffer is desirec in
which to create the (7.

On if the C(Control Intervals of the

file are being accessed (or created)
in sequential order.

Ctn 1f access to the CI1 is
desired at this time,

not

Segment _Descriptor _of Reguested C1

=4

1o

<
(B.1IMS

(B.ORS

(B. BUR

Immediate Status
(see definition of EMCR for values)
Original Status

Identifies of the Buffer/User Relat ion-

ship {(BUR) assoc iat ed with this
request. This identi fier is an irput
parameter to some of the o ther

"functions.

1-13



CR. SRE Identifier of t he sub-resources Re

vation Entry used by Concurrert Ac
Control for the requested ton
Interval, Certain Concurrent Ac
Control primitives require

identifier as an input parameter,

(B.STS Petailecd Status
(see descriptior of BMCR for wvalues
Rules
1. The first Control Interval in the file is (I zero.

file description contains the number of the last €
the file that contains datsa. 1f a (1 1s reouested w
is greater than this last (I, the MNFK flaag must be se
indicate that the Cl is to be created.

For synchroncus 1/0, upon a successful return,

reauested CI becomes "current”, A huffer containi
“"current'" or "locked"” (1 cannot he reused by RBuffer

acement, The €I will remain current until the next G
opcerationx*, I1f addressability to a (I is desired fol
ing other GETCI functions, the (I must be locked via

ting the lock flag when that €1 1s requested or by u
the change (1 Attributes (CCIAT) function once the ¢
current,

*Note: Uncder certain optionrs, the FORCE and F
primitives will release the current (I,

B CI is considered modified and will be written to
file if either:

- The update flag is set for the GETCI primitive
- the update flaqg is set for the CCIAT primitive
- the MDFCI primitive is executed

1f there is more than one (1 contained in each buf
modifying any of the (ClI's implies that all CI's in
buffer will be written to the file,

If the asynchronous flag is set, Buffer Management
read the (1 if required, but will not wait for the
completion. On return, there is ngo "current” C(Cl.
addressability to the CI is actually desired, ano
GETCI primitive for that (I must be executed with
asynchronous flag turned off.

1-14
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2.2.2 Modify (ontrol_Ipteryal (MDECI)

This function acquires update perrission to the (I from C(on-
current Access Control, 1f reaquireds calls Integrity C(ontrol
to journalize the "before imaqges'", rperforms the mrodifica-
tion, and calls Integrity Control to journalize the "after
images".

Input _Parameters

gMce
(B.CI The number of the €l to the
modified
(B.FIL File identifier, output by
0PEN file function
CR.RUR Iderti fier of the Buffer/Lser
Relationship (RUR) returnec by
the GETr1 furction. Optiorat,
(B.SRE Identi fier of the sub-resocirce
Reservation Entry returnec by
the GETCI function. Cptioral.
Modification_Control List List describing each modifica-

tior to be made to the (I,

Modification_Descriptor_List List of seamert descriptors
which frame the segments

contairing the source fields
for the modifications,

Quiput_Parameters

BMLER

CB.IMS Immediate status
(see cefinition of B"(B for
values)

CB.ORS Original status

(B.STS Detailed Status
(see definition of RMCR for
values)

1-15S



Rules

1. A successful execution of the GETC1 function for the (1
to be modified must precede this function. In addition,
the referenced C1 must be "current" (i.e. the chject of
the last GETCI function) or "locked'". Otherwise an error
is returned,

2. The BUR identifier is an opticnal parameter to ircrease
performance, If this parameter is zero or is 1invalic, a
search will be performed to LlLocate the buffer contairing
the object Cl.

3. Fach mcdification to the 1, described hy one entry in
the Modification Control Listes is performed successively
teginning with the first entry in the list, If ar error
is detected while processing entry N, the preceding N-1
modifications remain completed., while the remairing
entries 1in the List (starting with N+1) are - not
processed,

4. The SRE identifier 1s an opticnal oparameter to 1incr ease
performance when changing the <C(Control Interval reserva-
tion to "exclusive'. If it is zero or invalid, a search
will be performed to locate the reservation description
for the object (I.

S. If the Update flag was on when the GFTCI function was
executed for the referenced C(Cl., the (1 is already
reserved for exclusive use and the call to Concurrent
Access Control wiltl not be perforred.

6. The fill character used in the modification must he one
of the following:

pooe - binary zero
60 - ASCII zero
040 - ASCII blank



2.2.3 Change_Control_lIpterval Attributes_ (CCIAT)

This function allows the caller to:

- request update permission to a (I,

- lock a €1, and
- unlock a (I

Input_Parameters

XRO = 3
Brce
(B.CI
CB.FIL
CR.FLG

- Update
- Conflict

- Lock
- Unlock

CR.BUR

CR,SRE

Output _Parameters

(B.IMS

C(B.ORS

C(B.STS

Rules

1. A success ful
referenced

GETCI
returned.

execution
Cl must
the C1I must be
function) or

"current"

CCIAT function

The number of the (1 whose attribtites

are to be chanqed
CPEN file

File 1identifier, cutput by

function

Flags’
On if wupdate permission to the €I 35
desired.

0n i1f control 1s to be returned in case
of a foncurrent Access Control fonf lict
On if the (I is to be locked

Cn if the CI1 is to be unlocked

Relationship (FUR)
from the GETCI func-

Buf fer/User
identifier output
tior; optional.

Reservation Ertry
from the GETCI func-

Sub-resource
identifier ocutput
tion; optional.

Immediate Status (see definition of

aMcB for values)
AN

Criginal Status

Detailed Status (see definition of EMCRE
for values)

GETC(C1I function for the
precede this function. In addi tion
(i.e.r the object of the last
"locked". Otherwise an error 1is

of the

1-17



A (I may be locked more thar <cnce. It will not
released until i1t 1is unlocked the same numher of time
was locked.

The BUR identifier is an optional parameter to ircr
performance. If this parameter is zero or invali
search will be performed to locate the buffer contai
the object (1 based on CB.CI.

The SRE identifier is an opticnal parameter to incr
performance when the update flag is set. If 1t is
or invalid, a search will be performed to locate the
ervation for the object CI.

Update permission to the (I can be reguested (update

on) in conjunction with either Locking the (1 (lock
on) or unlocking the (I (unlock flag or).

1-18
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2.2.4 FElush Buffers (ELUSH)

This function forces all buffers cf the file which have teen
modified by this user to be written to the file.
Optionally, the current and all locked CI's may te released,

Input_Parameters
XRO = 4 FLUSH furction
BHCE
CB.FIL File 1identi fier; output by QPEN file
function.
(R.FLG Flags:/

~ No Currency
On if the current and locked buf fers
are to be released.

- Physical Journalization

tn if the after 1images are to be
written to the journal file.

Cutput _Parameters

J N
CR,IMS Immediate status (see definition of
BeMCB for values)
CB.ORS Original status
CB.STS Detailed status (see definition of EMCR
for values)
Rules

1. If the "no <currency" flag 1is set, all (CI's that are
locked or current will be released. After the comple tion
of this function, nc other functicn may be executed urtil
a successful GETCI.,

1-19
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This function writes the buffer containing the refererced
Cl. Optionally the (€I may be released if it is current or
locked.

lpput_Parameters
XRO = 5 FORCE function
BmMLg
(B.CI The number of the (I to be written,
CBL.FIL File identifier; output from OPEN file
function.
C(B.FLG Flags:,

- Asynchronous
en if the caller wishes control
returned befcre the write operatior is
complete.

- Sequential
Cn if all modified C(I's are tc te
written in the order of update ugr to
and includinag the input €I number,

- No Currency
On if the (I 1s to be released if 1t is
current or locked.

- Physical Journalization
Cn 1f the after 1images for this btu ffer
are to be written to the jcurnal file.

(B.BUR Identifier of the Buffer/User Relation-

ship (RUR) returned by the GETCI func-
tion. Optional.

e -

gmMen
CB.,IMS Immediate status (see definition of
BMCRB for values)
CB.ORS Original status

(B.STS Detailed status



