el

L

y

A

7}1 /md&-.g{m “ f‘zflm

001

~001c v3.0
032 St G, 102
\mw)ml
3 ,,}1;{7‘;. f,'(.,/tré(ﬁ,l¢.

Ogs H1 * i CHAPTER 4 —S¥STEM CALLS —

_E, /I}l//- A ”r-}‘(x' (8 ’)LZQ& L 4L ﬁUA‘ZZZ"h

S
g 2.

029 H2 + | 41" OSER-SYSTEM INTERACTION doecLoties

-

010 soO + | The CAL Time Sharing Sys;ei/broviﬂes a number of actions which are

011 + | available to the user so that he can interact with the system. The

012 + | actions apply to the objects created and maintained by the ECS and disk
013 + | systems: files, maps, allocation blocks, event channels, capability

014 + ] lists (C-lists), operations, processes, and class codes. /A record 15‘;\} »
N15 + W kept in a table im ECS, called the Master Object Table (#0T), of all ZG:C;TQ%
216 + || objects existing in ECS at any given time. Each entry in MOT gives the

017 + ]\gg!g_pf the object and its ECS location. :

. e =

018 s1 + | The user makes a call upon the system by setting up the appropriate

019 + | parameter list for the action he wants to initiate, prior to passing

n20 + | control to the system entry/exit routines by executing a CEJ instruc-

021 + { tion. (The CEJ, Central Exchange Jump, causes. the.curcent.contents .of
022 + | the 6400 central processor's registers to be exchanged with a simiiar

023 + | 16 word package in Central Memory.) The system entry/exit routines

024 + | determine the nature of the user's call, collect and check the

D25 + | parameters needed for the action, transfer control to thz proper system

026 + | action routine, and finally, return control to the wuser (by another

027 + | CEJ, which restores the registers) after the system action 1is

028 + | completed.

S

B 029 HY4 + | 4.1.1 Requesting a System Action

ogo S0 + | The CEJ instruction used to call the system supplies the information

031 + | required to initiate the action and return to the user. (See Figure

032 + | 1.) In particular, it is expected that the CEJ was in the upper 30

033 + | bits of the instruction word; of these 30 bits, the lower 18 bits are

034 + | used by the system to locate the user's input parameter (IP) list. If

) 035 + | this 18 bit field is negative, the complement of the low order 4 bits

36 + | specify which register in the user's exchange package contains the

D37 + | input parameter list pointer (e.g9., -3 -> B3; -10 -> X2). Otherwvise,

038 ¥ | the 18 bit field itself is taken to be ths IP list pointar. This

039 + | pointer is checked for legality (i.e., it must be positive and less

040 + |_than the user's field length) and an error is generated if appropriate.
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001 N + |
002#C + 1 Figure 1. System Call Instruction
S
S
004 S2AT *+ | 59 51 47 30 ..(11 0
005 s0B ¢ ] r T T T = 1 e
006#S0T Tee I ICEJ 1/ 7/ /1TP list \/ 77/ 7/ /(74N P-counter | CarC we ,wﬂcg/c =
007#S0T T#+ i i I/ /1 pointer V' 7/ 77 777) 1 oftset | LY 0 £
008 AR + | " L : " . - L () “ifaralet;
S
009 s1 + | If bit 18=1, the next word contains:
S
010 S1AT *+ 1 59 30 17 0
011 s0OB  + | — - - v
012#SO0T T*+ | junconditional jump \/ 777777 | ptc |
D13 AE + | r L L 1
s
014 s1 + | where ptr is a pointer to a return authorization: —
s 7 ,
015 S1AT *+ 1 59 uy 30 17 [
016 SOB + | r - T T 1 .
017#S0T T*+ | |# returned I# allowed \/ /7 7/ /7 / / / zlptr to data |
018 SOT + | | | \ /72/ /77 7 |buffer |
_ 019 AL + I | + t t i
020#SOT T*x+ | |# returmed |# allowed \/ / / / / / /7 /lindex to |
021 sor + I I | \/ /¢ /7 /7y7lceturn capa- |
0228#SO0T T + 1 [ I \/#/37877/¢/47 7 | bilities |
023 AE + 1 L & = A A

002
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001 N + ‘| Bach entry in the input parameter (IP) list may be one of four types !

002 * (l (see Pigure 2): type D, a 60-bit data item; type C, a capability )

003 + | specifier; type BD, a block data specifier; or type BC, a block

0oy + capability specifier. Type C, a capability specifier, may be e1ther/

005 + ;\T%u'ect or indirect. The direct form specifies the capability at ipdex

_006 + 1 (1) in the user's capability list ({focal)c-list), while the indirect

007 + | Tequires that indexl be the in in the full C-list of a capabxllty £

008 + | for a C-list; the specified capability is at index!2 im the C-list . Alact

009 + | given by index1. Each capability )\ residing in a C-list authorizes /

010 + | access to a particular object in addition to giving thz object's type

o + | (file, process, event channel, etc.) anpd the set of actions allowed on / oy

012 + | that particular object (option bits). deidia, 5.2 (A,‘A//_, U A ,,(,.\,,{ calelr g ¢ (ool
ful

003
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001 N + |

ng c + i Figure 2. Input Parameter (IP) List Types

s

[

004 S3T T + 1 59 0
005 SOB + | r H
006 sO T + | Type D 1 datam |
007 AE + | L 1
s

s

008 S2T T*+ 1 59 58 17 0
009 SO + | Type C [ ))
010 sOB + 1 —r — o
D11#S0 T T+ | direct (O /7 /7 7 7 /7 /7 /7 /7 /7 /7 7 /| indexl |
012 AE + 1 (I L 1
S L

S ey |

013 S2T T*+ I 59 58 47 36 17 0
014 sOB + | — Y T T ]
015#S0 T *+ | indirect |11/ / / 7/ / iindex2 \/ / / 7/ 7/ / lindexl |
016 AE + l [ 'R L ] I}
[

s

017 S2T T*+ ] 59 47 30 17 0
018 SOB + 1 r T T T 1
019#S0 T *+ | Type BD |/ / / / /7 /7 | Dhunm \/ /7 /7 7 / | ptr |
020 AE Y ' L A . L 1 1
s

S _

021 S2T T*+ ] 59 47 30 17 0
n22 sO0B + ] — ) T T 1
023#50 T *+ | Type BC I/ / / / / / | num \/ 7/ /7 7/ / |lindex |

' 'l A L. A '}

024 AE %

nny
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001 N % I
S
002 s1 + | The first parameter, that is, the first word of the IP list (called
003 % | IP0), is always expected to be an index into the user's capability
00u * | list. This parameter, after being checked for legality (i.e., it must
005 + | be positive and within the range of the full C-list), is used to fetch
006 + | the capability for the operation which specifies the action to be
007 + | performed, and the nature of the parameters of the action. (Lf the
023 + | capability is not for an operation, am error is generated.)
009 s1 + | Operations are ECS objects which direct the transfer of control from
010 + | the user to the system when the user calls upon the syst2zm. They
011 + | identify the action(s) to be taken by the system and direct the passing
012 + | of parameters to the system or between user subprocesses (se2 2.3
013 + | SUBPROCESSES). An operation consists of one or more orders, each of
014 * | which designates a particular system action, and a set of parameter
015 + i specifications which indicate the type (capability or datum) of each
016 + | parameter required for the action and the required options for each _
017 + | capability parameter. / Basically, the parameter specifications in the ™
018 + | ‘operation are of two genere -- parama2ters which are permanently "fixed" \ ,éku{ —f’ ?
019 + | within the operation and those that are provided by the user. When an = A
020 + | operation is first created, before any of its parameters have been ( s %l Lad’
021 + | specified, all parameter specifications are typed "none". Before the ﬂhﬂy’j FmARG
022 + | operation can be used, all of its parameters must be specified using J (
023 + 1| the actions providel for specifying operation parameters. If the /
024 + |l action 1is parameterless, the operation contains no parameter
025 + | information. - /
s NI S eIV T 6 CE e P A —— e
026 s1 + | The system entry/exit “routinetreads the first order of the opsration
027 + | and uses the parameter specifications to construct am actual parameter
028 + | (AP) list. This list consists of parameters which are "fixed" i e
029 + | operation and of user-supplied parameters drawn from the TP list. The
030 + T 1 IP list should contain, in successive words, datum parameters, (type D)
031 + | which are transferred directly to the actual parametar list; C-list
D32 + | indices (type C), which designate capabilities in the user's Ffull
033 + | C-list; block data parameters (type BD), which specify a block of data
T 034 + | words to be transferred to the actual parameter 1list; and block
035 + | capability indices (type BC), which specify a number of capabilitiess to
036 + | be transferred. Two words are copied to the actual parameter list for
037 + | each capability parameter (capabilities are two words 1long) and one
038 + | word 1is copied for each datum parameter. During the construction of
039 + | the actual parameter list, errors will be generated if 1) a C-list
- osp + | index is bad (i.e., is negative or outside the full.C-list); 2) if the
ou1 + | type and options (indicated below by "O0B.x") in the capability do not
ny2 + | correspond to those specified by the parameter information in the
ou3 + | operation (this checking is not performed if the parameter specifica-
oyy + | tion is "any capability"); or 3) if a "none" parameter specification is
045 + | encountered in vhich case parameter processing terminates.

nos
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001 N + | o
y! 3
002 C + ® @,, Figure 3. Example of Input Parameter (IP) and
003 soc G**w . ¢ Actual-Parameter—(A/)
004 SO V *+ \ ‘*’_ 0" IPO|Index for specifiesoperator to direct construction of AP 5
005 AT T *+ g ’ ? | FApability list and transfer-of-control-to-proper-ECS action co b W
006 AT T Q’“ I, S| b D 160-bit datum 1 .3"-4/ uf
007 AT T 6+ \J/° X\ I F c 12-word | [ -
008 AT T G+ ,@’ y‘ e | I D jcapability 1
009 AT T G4 N .)’ T BC 160-bit datum [
TG + Q‘ | F C { I |
011 AT T G+ V’)‘\”, 1 [ BD i{block of]2-wvord |
012 AT T + \ 1 | . jcapabilities |
LA SO T R !
I L
Ly . L] . L Al
015 AT T *+ 1 | D |fixed parameter 1
016 AT + ] -word capability |
S 1 |
017 S13 + | E 1
018 AT + | block of|60-bit |
019 AT G + | data words —
020 AT Q + | 60-bit datum |
S
021 s1 + | After the actual parameter (AP) 1list is completed; the operation is
022 + | checked to see if the action is a subprocess call or jump. If s>, a
023 + | flag bit will indicate the presence of a class code (the subprocess
024 + | name) in the operation. In this case, the operation also contains a
025 + | parameter type bit mask indicating the type (capability or datum) of
026 ¥ | each parameter. The system entry/exit routine places the class code
027 + | from the operation, the number of parameters, and the bit mask into the
028 % | user's process descriptor in the actual paraneteg_;ist area.
S 1he sl
029 s1 + | Pinally, /t e"“ ECS action number is extracted from the operation and is
030 + | used as an index to a jump to the proper entry point for the desired .
031 + | ECS action. When the action is completed, control returns to the (1222 m{,{% Me 4/&',,(_1,"‘ :
S F—é'_e_?“ma. desgnited foCmr
032 s1 + | Under some conditions, when the normal function of an ECS system action - e e
033 + | cannot be carried out but the condition is not serious enough to
034 + | warrant the generation of an error, an F-return will ressult. If this '
035 + | occurs, the count of PF-returns initiated for the operation is /L(/Z—
036 + | increased, and the operation is checked to see if it contains any more Y J
037 + | orders (which are specified as alternative actions). If so, the next T
038+ | order of the operation is interpreted. This process is identical to
039 + | the one described above, except that the actual parameter list contains h/@t-’/ )
040 + | the parameters for all orders up to and including the current one. If "” /Ul
0y + | the P-return count reaches the number of orders in the operation,
042 + | (i.e., all alternative actions have been tried and have ended in an
043 + | P-return) control is returned to the user.
- R Qﬁjunn X (_Qfd)
o4y S1 + | There are two different ways in which control is returned to the aser . =
045 + | depending upon whether an action completed normally (possibly after one
006 6 ACD NeLe/ 1t (::/_d ((
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gg; : | or more F-returns) or the F-return count became equal to the number of
003 . | Orders_xn the operation. The normal Feturn causes the usa2r's P-counter
004 " | to bg incremented bg the nugber suppllgd.by the user in the low order
ga= : I 18 bits of the CEJ instruction word originally used to call the system.
| The new P-counter must be positive and less than the user's field
006 * | length; otherwise, an error is generated. When the return to the user
007 ¥ | results from an ultimate F-return, ths user's P-counter is left
oga + ] unchanged. / / .
M,Lga-oaﬂ.aam,.jf Z/mﬁ,—u f~¢.3,ﬂ,,L,?27;/1/y e catle). ¢/ « A S /‘-'.JA'-’"-‘ ad o e toec o f e /
009 s1 + | Bit 18 of the CEJ instruction is also checked. IfA;er§: 26 ' ‘retiry oF J/ZZL /wjrllnééﬂfﬁﬁ’"‘d
010 + | data or capabilities is authorized. If one, the word following the CEJ yoal oee Zf )
x&X + | must contain a pointer to a return aunthorizationX as shown in figure 1. = )
015 + | The # returned fields are both set by the system to the actual number
016 + | of data (capabilities) returned.
S .
S
017 H4 + | 4.1.2 Errors:
S
S
018 s1 + | The use of improper parameters in making an ECS system call is
019 + | considered to be an error on the part of the process which is making
020 + | the call. When an error is detected, it is first assigned an error
021 + | class and number. The class identifies the type of the error, while
022 + | the number pinpoints the particular error within a type. Furthermore,
023 + | associated with each subprocess within a process is an error selection
024 + | mask (ESM) indicating the classes of errors the subprocess is prepared
025 + | to handle. The ™ancestors" of the current subprocess (see ?) are
026 + | checked (starting with the current subprocess) to find a subprocess
027 + | whose ESM indicates it is willing to handle this class of errors. The
028 + | subprocess which accepts the error is called and is passed the =arror
029 + { class and number as -AP1 and AP2. (See Figure 4.) Execution in the
030 + | error processing subprocess is initiated at the normal entry point-1.
031 + | A precaution is taken against error loops; the subprocess which accepts
032 + | the error is temporarily disqualified from accepting any more occur-
033 + | rences of the errors in the same class.
S —
034 s1C + | Pigure 4. Error Class and Number
036 SOB + [ r )
037 SOT T + ] AP1 | class ~ |
038 SOB + | F v i
039 SOT T*+ | AP2 | modifier . -~ | number |
040 AE  + 1 L = = W‘
- 1~ tpcta
n42 s2 + | Possible errors during system entry/exit processing of an ECS systen
043 + | action call:
5
,f, R — | *—Used—whenthe return—is—via a "Return with parameter™ operation (see
xx%x 7 + | 4+5-Subprocess Call Actions).—
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001 S1 T T+ | Class Number Eccor_Description
S
002 S1 T T+ | E.PARNS E.NEGPT The IP list pointer address is <- 2)
003 SO T T+ | E.PABRNS E.BIGPT The IP list pointer address is greater than the
004 sor + | user's field length
005 SO T T+ | E.PARMS E,NEXIX C-list negative
006 SO T T+ | E.PARNS E.BIGIX C-list index too large (not within full C-list)
007 SO T T+ | E.OPER E.IPO First parameter (IP0) does not point to a capability
008 sSOT + | for an operation
009 SO T T+ | E.OPER E.NOoOP The operation does not exist
010 SO T T+ | E.OPER E.PSANY "ANY" parameters specification encountered
— 011 SO T T+ | _E.OPER E.CAPTY Type or options bad for a capability parameter
012 sO T T+ | E<«MISCE E.CLMOT C-list does not exist
013 SO T T+ | E.OPER  E.MANPAR 1IP list extends past user's field length
014 SO T T+ | E<PARMS E.NEGPAR The new P-counter is negative on return to user
015 SO T T+ | E.PARNS E.BIGPAR The new P-counter exceeds the user's field length
016 SO T T+ | E.NOERR E.NOERR1 No subprocess to take error class

0Gr
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LIN CODE

001 +FRONT#*
002 +SWIDTH71+
003 +DEPTHS50+
004 +LENGTHT71+
005 +MARGINO+
005 +TITLE+SYSTEM CALLS ) e ————
007 +SUBTITLE+January 1971 . o ' '
003 +SETTAB2=13,3=19,4=39,5=55,6=69+
004 -S2AT1-59-T2-51-T3-47-T4-30-T5-17-T6-0
005 -S0BS,13,19,39,55,69-
006 -SOT1- CEJ —12- s y-13- IP list -T4- / / / / / ~T5- p-counter
007 -S0T2- / / -T3- pointer-T4- / LA 2= of fset I
010 -S1AT1-59-T4-30-T5-17-T6-0
011 -S0B5,39,55,69-
012 -50T1- unconditional jump-T4-=// / / // / =%
015 -S1AT1-59-T3-44-Tu-30-T5-17-T6-0
e -TS- pt

e ————

016 -s0B5,19,39,55,69-

017 -50T1- # returned -T3- # allowed -T4- / / / [/ [/ /[ : e
018 -S0T5- buffer

020 -SOT1- # returned -73- # allowed -T4- / /7 /7 777/ -75- index to

021 -S0T5- return capa-

022 -SOT4- / / / / / 7/ -T5- bilities

013 +SETTAB+

003 0SBTTABJ§JO,2=23,3=36,u=u9,5=600 — =ou
008 -S3T1-59-T5-0

005 -s0B10,60-

006 -SO0-Type D -T3-datum

008 -S2T1-59 58 -T4-17-T5-0

010 -50B10,12,49,60-

011 -s0-direct-T1- 0 / / S L AL LL
013 -52T1-59 58 —T2-47-T3-36-T4-17-T5~
014 -s0B10,12,23,36,49,60-

015 -S0-indirect -T1- 1 / / /7 /7 7/

017 —52T1—59—12-u7-13-30-1u-17-?5—0
018 -s0p10,23,36,49,60-

019 -S0-Type BD -T1- /) /S S S -T2~ num -T3- / / / / / [/ —-T- PpEE
021 -52- -T1-S9-T2-M7—T3—30-Tu—17-15—0

022 -s0B10,23,36,49,6
023 -s0-Type BC -T1-
025 +SETTAB#+

003 -S0C-Actual Parameter (AP) List Interactions -G4,20=--Tl-/
<'><‘><‘><'><'><4><*><'><‘><‘><‘><‘><-><'><‘><'><¢><0><t><0><0)<‘><t)<t><t>gt>gtzgg>qtggogggzgg>gglgg2;l

o/ / /1 /L /7 7/ -14= indekl

-72- ipdex2 -T3-//// 7/ -T4- indexl

0
// /7 / /-T2~ npus -T3- /7777 -T4- index

ATTEMPT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES
Interactions -G4,20--Th-/
><t><‘><‘><‘><‘><‘><‘)<‘>(‘)<‘)<‘)<‘><‘><‘><‘><‘><‘><‘><‘)<‘>(‘)<0><0><‘><0>(‘><‘)(*>(0)

Ty-specifiesoperator to direct construction of AP
ol to proper ECS action code, -3U4,20,29,60- AL

IA\I.\/‘\/A\/&\/.\/A\Ih\/h\lh\(‘\lh\/h\/t\/t\/

T360.162
003 -50C-Actual parameter (AP) List

ﬁ\lh\/n\(.x(m\(l\(.\/n\

0oy -s0-IPO -vu,20,29—-T1—[ndex for -
vOR mar sty _mu-1ist and transfer of contr

e . D B N



T360.167 ATTEMPT TO OVERLAY VALID CHARACTER WHILE DRAWING VERTICAL Lgnz R — \
006 005 —-AT1-Apability —T4-1list and transfer of control to proper ECS action code. =-34,20,29,60- - =
<t)(t)(t)(t)(t)(t)(t)(t)(#)(t><t)(t)(t)(*)<t><t>(t>(t><t)<t)(t><t><t)(#><i><t><t)<t)(t)(*)(‘)(*)(*)(*><‘><‘><'><:><:>§:;§::§:;:::
CEDCHICHDCHDICHDCRDCEDICHDCRIC A DA DCED CHDCHD CHDCADCAD LD LA CHDCED KD CHDCHDCAD CADKEDCHDCHD CADCED CEDCEDCH D CHDCHDLCHD DD

W

T360.184 AS-IS TEXT EXCEEDS COLUMN WIDTH
2 006 005 -AT1-Apability -T4-list and transfer of control to proper ECS action code. -34,20,29,60- -VV6)-

=
CEPCEDCHSCEICHD CHDICAICHDI CHO KA D CH PRI CHDCHD CHDCHDCH D DD CHDCHD KD KD CHDCRD CHDCHDCHDCHD CHDCAD DA DR O CHPCEDCHD LA DD DD RIS
006 006 -AT2- D -TU- 60-bit datum -G4,20,29,60-

* L 3
CESCHSCESCEDCAD CHDCIDCEDCEDCEDCE DD CAD AP CHDCADCR S CAD CAD CADCEDCHDCHD KD LD (DRI CADCHD KD CRDCEDICEDICHD CHDCADCEDICEDCHD CH DR DRSS

R T360.162 ATTEMPT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES
006 006 -AT2- D -T4- 60-bit datum -G4,20,29,60-

* E 3
CEPCHEDILHICHDCHDICED LD A DRI CHFDLADCAD CADCRD DL ADC A D CADCAD CHDCHD LA CRD CADC KD CHDCADCRDCAD> D CRD DRI D CHDCIDCHDCHDCEDCHDICE> (DD
006 007 -AT2- C =-T4- 2-word —G4,20-

« = *
CE>CHEDCEDCEDICED DD CRDICED CAD KD DCADI KD CHDCEDCED CEDCEDSEDCED KD CHD KD CED KD CADCHED D CHD CADCHDCHD KD DD CEDCEDCHD KA DLE DD D

T360.162 ATTEMPT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES
006 007 -AT2- C -T4- 2-word -Gu4,20-
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PAG LIN CODE

CEICEICEDCEDCEDCDCEDCHDCHDCHDCRDICED KD KD CADCEDCHD CHDCADCEDCHDCHDCHD CHRDCH D CH S CHDCHD CHD AP CHDCHICEICHD CHOCRICHD D CED LD CRICHDCHD

006 008 -AT2- D -T4- capability -Gu,20,29,60-
CEDPEIDCAD CADCHD DI CHDCAD KD CADICHDLCED CADCHD CADCHDCKD C D D CHDCHD CHD D CADCAD CR DRI CHD TR CHD> AP CHDCAD D CHDCRICRI CRICAD DD DD

T360.162 ATTEMPT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES

006 008 -AT2- D -TU- capability -G4,20,29,60-

CE>CEDCHDCHICHD KD CHDCRICAD CHDCHDCHD KHD D CEDCHDCH D CHDCH D LA DCE D D CHD CRDCR D KR D CED KD CHD KD CAD KDL RO (DI CEDCHD KR DR CRHCE (RIS

006 009 -AT2- BC -TuU- 60-bit datum -GY,20-
CEDCEICEDCHDCED CEDCEDCADI IO CHDCEDCIDCADCHD CHDCHDCAD CAD CH D CADCHD TR CHD KD CH D CHDCHDCHDCHD CAPCHD DA D CHDCHD CHDCEDCED LRI LR DL DD

T360.162 ATTEMPT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES
006 009 -AT2- BC -T4- 60-bit datum —GU,20-

CEDCHDPCEDCADCED CEDLEDLADLEDLHDLEDCADLADCADCEDLADCADICA DR D CORDICAD CRDICAD LRI D LD CEDLEDLEDCEDCRDLADCRDCRD CHRDCRDLED DRI LD R DR HLHD

006 010 -AT2-C -Gu,20-
(S O2E I PIL DL D TE PTEITE P EOLE PIE DL PR PR S2ESTEOTL PTE DT DT PTE P TLITESTLEITE SPTLITLITL STE PTE PTEPIEPLTE DT ITE P LEPTEITL DI D ILDIL DA S DA D

T360.162 ATTEMPT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES
006 010 -AT2-C -GUu,20-

CHOCHDCHD CH DD DO CHD D CHD CIDTHDITIDICADCAD CEDCHD D CHD AP CHICEICHD IO DRI CED D D CED CHOCRD ORI CHD CHPCHDCHD CHDCHD TR DD R DD

006 011 -AT2-BD -T4~- block of 2-word -G4,20-
(S P2 € PIE PILDIE D IE DL P2 DI ITE PTEDIEDTE D2 2L STE 2L DTE D24 D€ STL D TEITESITEITE PTEHTEITEITEDTEITE DT EITE PTE I TEITEDIEDTE DI D ILDTC DT LD TE D

T360.162 ATTEMPT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES
006 011 -AT2-BD -T4- block of 2-word -G4,20- P—

CEP IO CHEICHDICHDCEDCHDIOTIDCEDCEDED DD TIDHDCAD CED D CEDTAD THAD CAD AP AP CEDCHD CADCED CED CHDCEDCHICHD CHD A DD R DL D KA DD (RO CHD
006 012 -AT2- . -T4- capabilities
006 013 -AT2- . -Tu- £

006 014 -aT2- . -T4- . -G4,20,29,60-
CEPCED A DCEDILEDCHDLEDISCEDPLHD LD DA D ADLHDLHDEDPH DD CIDCEFCHIDLAD CHD KD D CHD DD CH DD CEDCR D CAD CHD DD DD CHD LR DR D (%D

o T360.162 ATTEMPT TO OVERLAY VALID CHARACTER WHILE DRANING HORIZONTAL LINES

006 014 -AT2- . -Tu4- . -G4,20,29,60-
CEDLHDPLCED CRDCHDCRDLHDLCHDCHD CHDLE DAY AP LR D CEDLIDLEDCADLCEDLEDLED DD LD R D CHDLCHDCEDCAD D CADIDCEDLEDCHDCE DRI LEDCRDLEDCRDLCED D

006 015 -AT2- D -T4- fixed parameter —-Qu,20- -G29,60-
CEPLEDLEDLEDLHDLEDLEDLEDLEDLRDLEDLRD DD I AP AD AP DD LIDCHDLID LD A D LHDCHDCED D LD DR DCEDCHDCADCRDCRDCADCEDCR DRI CRD

T360.162 ATTEMPT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES

006 015 -AT2- D -T4- fixed parameter -Q4,20- -G29,60-
CEDLEDCHEDLEDLEDLEDCEDLRD LD CHDLEDLED LEDLHDLADLADCHD DDA DI LIDLHDLHDLR DD CEDLEDICEDCRDCEDCRDCEDCRDCEDCEDCRDCRDCRDLEDCE DR DD

006 016 -AT4- -word capability
006 017 -S1G629,60-

006 018 -AT4- block of 60-bit . e a3 - S ——

006 019 -ATY4- data words -G29,60
CEPCEICHICEICHEICHDICHDICEDCHDCHDICHDICHDCHDCHD CHDCHICH D CHDCHDCHICHD CHOCHED KO CHD KR DD CHDCADCRD KD LRI CRDCH D CHICRDICRDCRICRD CHDCE D CHD D

T360.162 ATTEMPT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES
006 019 —-ATY4- data words -G29,60

CEDCEDCHD CHOCHD CEDCHICHDICHI CHICH DRI CHDCID CHDICHOCEDCH D CHDCHDCEDI CHPCHIDCHDCHD CHD D CRICHD KR I CRDCE I CEDCHD KD CHICEDICEDCEDCRDCRDCESCAD
CEDCHDCHDCHICHD THIDCHICHDCHICHDCHDCEI CHDCHD CHDICIDICHD A CHDCHICHDCHDCHD CEDCHDTHDCRDICHICHD CHICHD IO CHI KD KD CEDCEICH DRI CH ORI CHD
T360.182 INVALID EDIT CODE

006 019 -ATU4- data words -G29,60
CEICHEDCEDLH DA D HEILHIDIHIDICH>APIDIF AP AR TP CADHI IR CED A AR CHD LHD LD LA LEDCHD D TR CED AP CHRICHD CHD CEDCHD CEDCRDCED CEDCRDChD

CEDCHDCHDCHICHDCHDCHDCHICHD CHDCHICHD CHICHD CRDCHDCD CHICHD CRICHD KD CHDCHICH D CRD KA CEDCHD (P CEDCEDCHD RO CRICH I CEDCHDCED OO CHoCHD



T360.183 EDIT CODE PROCESSING OUT OF SYNCHRONIZATION
006 019 -AT4- data words -G29,60 >k
<t><t><¢><t><~><t><t><t><t><*§<t><*><t><*><v><*><t><t><*><*><*><*><*><*><-><*><*><*><*><*><*><‘><‘><‘><‘><'><""’<'><'><'>< pate
006 020 -AT4- 60-bit datum -Q- ]
007 011 must contain a pointer to a return authorization! as shown in figure 1,

007 012 -F-1 Used when the return is via a "Return with parameter" operation (see
007 013 4.5 Subprocess Call Actions). -2Z-

007 014

007 035 +SETTAB1=10,2=16,3=45,4=57+

007 036 -S0B16,57-

007 037 =-S0T1-AP1 =-T2- class

007 038 -S0B16,45,57 EXCEDEDCED
<t><t><t><t><t§<*§<t><*><t><*><*><*><*><t><*><*><t><t><t><t><t><t><t><t><t><t><t><4><t><*><*><*><*><*><*><*><‘><"<*>< rERAS

T360.182 INVALID EDIT CODE
007 038 -S0B16,45,57 RS
LCEDCHICESCEICHS CHCHDCH DCED CHDCH KD CROCKD RO CHICKS CHDCED CROCK DD CHD CHOCK> CHOCHICHD RO CED Ch D CHICESCED CRPCH>CHD CEICHD CHICEL

XDILEDLEDLRD
CEOCESCEPCADCADICIICRDICRD TP LA D CED CRDCHD CED IO CRD CH D KR DS D KR KD TR KD KD CHD KD CED D KA D CRDCRDCHD CHD CHDCHD TR DRI TR DCHDC

T360.183 EDIT CODE PROCESSING OUT OF SYNCHRONIZATION
007 038 -s0B16,45,57 P —
<'>(*)(*)(*)(*5(*5(*)(*)(#)<*><*)<¥><*><*><*><*)<t><*><*><*>(*><*><*><*><¢><*><*><*><*>(*><'><‘><‘><*><'><'><"<*><'>< >CE><E>
007 039 -SOT1-AP2 -T2- modifier -T3- number

007 041 +SETTAB+




AND ERROR MESSAGES

ALTER CODES, EXPANDED EDIT CODES, FOOTNOTES,

PAG LIN CODE
008 001 -S1-Class -T2-Number -T4-Error Description
is <- 20

008 002 -S1-E.PARMS —-T2-E.NEGPT -T4-The IP list pointer address
008 003 -SO0-E.PARMS -T2-E.BIGPT -T4-The IP list pointer address
008 004 -SO0T4- user's field length
008 005 -SO-E.PARMS -T2-E.NEXIX -T4-C-list negative

within full C-list)

is greater than the

008 006 -SO-E.PARMS —T2-E.BIGIX —T4-C-list index too large (not

008 007 -50-E.OPER -T2-E.IPO —T4-First parameter (IP0O) does not point to a capability
008 008 -s0T4- for an operation

008 009 -S0-E.QOPER —-T2-E.NOOP -T4-The operation does not exist
008 010 -S0-E.OPER —-T2-E.PSANY -T4-"ANY" parameters specification encountered

008 011 -SO0-E.OPER —T2-E.CAPTY -T4-Type or options bad for a capability parameter

008 012 -SO0-E.MISCE —-T2-E.CLMOT -T4-C-list does not exist

008 013 -S0-E.OPER -T2-E.MANPAR —-T4-IP list extends past user's field length
008 014 -S0-E.PARMS -T2-E.NEGPAR -T4-The new P-counter is negative on return to user
008 015 -SO0-E.PARMS -T2-E.BIGPAR -T4-The new P-counter exceeds the user's field length
008 016 -SO0-E.NOERR —-T2-E.NOERR1 —T4-No subprocess to take error class

PP P T T T T T T TR TR T e e e e e PP PR PR P P PR P
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file Aloms

032

s1

ile Actions

The Time-Sharing System provides

files. A description of files

nuimber of actions for handling

and how they acre handled unier TSS

2|44,

102

appears in Section 2.1. The following list summarizes the availabl=

actions:

Moore Business Forms, Inc.

ST1AT U+

SIAT U+

AT

u

+

ECS_File_ Actions

Create a file

Create a data block

Disk Filz Actions

Create a file

Create a data block

AT

AT

AT

U

+

Delete a data block
Delete a file

Check missing block (probe)

Delete a data bhlock
Delete a file

Check for missing block on disk fil=

AT

AT

Read file shape

Read/write information

(probe)

Open read only (read/write)

Close

AT

AT

S0

Move a data block

Test and reset dirty bit

Pseudo-close
Attach file blocks

Detach file blocks

SO

50

S0

Interchange file contents (shazam)
Make shared claim

Make exclusive claim

s0
50

S0

Release claim
Display file information

Privileaged create

001

Close all open files w—
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ﬁw\?*’ Y S i .
001 SO N CQJ§“ o4 Close all open files over-ride
s ,40 y
002 sO Return and reset disk subsystem
S \
003 clocks
s —
S
S
005 s1 Detailed descriptions of these actions appear below. For a general
S
006 description of how the user calls the system to initiate an action, see
S
no7t Section 5.?.
S £
S5 -— ’ >
008 s1 ~ N~ Create_an ECS_file (EC'CF“-
S
S
N09 S1T IP1 C: Capability for allocation block (OB.CRFIL)
s
010 sOT IP2 D: C-list index to returnm capability
S
N11 50T IP3 D: Number of levels in the file |
S
Ule SUT IPG D: Pointer to a Tist of shape numbers
S
s
013 s1 vhen a file is created, only the file descriptor is constructei. The
&
o114 file descriptor contains a pointer to the root of the file tres=
S
015 (initially empty since no data or pointer blocks 2xist). The user
S
216 supplies the capability of the allocation block which is to fund tha
S
017 ECS space occupied by the file. The user must also supply th2 index of
S
g;a the C-list slot where the system will put the capability for the newly
q;q created tile (all option bits in the capability for the new file are
ogo turned on). The last two parameters of the file create action,
Qg1 indicate the numher of levels (n) contained in the structure of thn
ngz file tree, and a pointer to a list of n shape numbers (S1 throuqgh sn),
b
O%] the first n-1 of which indicate the number of branches tron sach
024 pointer block at each successive leval of the file trea; the last shape
I\'\Z
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032

001

102

002

003

number (Sn) gives the uniform size of all data blocks in the file.

"one level file" (IP3=1) consists of a single data block of length

e_number must _be_a_non-negative_ power of two.

A

S1s

nni
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102

| Possible errors while creating an ECS file:

o TR I Class Number Description
S .
S
02" ST1AT *+ [ E.ABLOCK E.NOABLK Allocation block does not exist
OgS AT T U+ | E.ABLOCK E.NOECS No ECS available
Ogﬁ AT T U+ | F.PARMS E.NEGTX C-list index is negative.
007 AT T U+ ] E. PARMS E.BIGIX C-list index exceeds full C-list
S
008 AT T U+ | E.PARMS E.NEGPT Pointer to 1list of shape numbers 1is
S
009 + | neqgative
S
010 AT T U+ | E. PARMS E. NEGPAR Level number n < 1
3
011 AT T U+ | E.PARMS E. BIGPAR Level number is too largs or
3
012 soO + 1 Pointer to list of shape nuambers plus
S
D713 + | Iist Tength exceeds user's FL
S
014 AT T U+ | E.OPER E.CAPTY Type or options bad
S
015 AT T O+ | E. FILES E.NEGSIZ Non-positive shape number
S
016 AT T U+ | E. FILES F.BIGSIZ Shape numbers exceeds 217-1
S
017 AT T U+ 1 E.FILES E.NOTPOW Shape number other than S1 not a power of
S
018 + 1 2
S
019 AT T U+ 1 E. FILES E.BIGFIL Total size of file exceeds 259-1

104
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032
wew N | Create a disk file (priviledged operation *) (J)F:CIWL)
S
8
S
005 siT | Input parameters:
S
006 SOT 1 IP1 D: Disk accounting record number
a .
007 sOT | IP2 BD: Shape numbers SC?throuqh Sn
S
: ¢
S ’
008 SI1T | Returned parameters:
S 4
009 sOT | RDAT ﬁ&*nisk unique name, header block siza2, and disk address
S
010 sOT | (one word)
S -
D11 SOT ] RCAP C: ECS file capability for new file
- /
S “
S
012 s1 | A file of the specified dimensions (sea 'Crz2ate ECS file') 1is created
5
013 I In both ECS and the disk system data structure. The resulting disk
S
D1y | file is opened for the creating process. The new fil> is associated
S
015 | with the disk accounting recorl specified by the first parameter (re 1y,
S
016 | and this record must Ffunl all permanant disk space occupied by the
S
017 | file. Although space is reserved on the disk for the File header block
S
013 | (see below), it is not copied to the disk until the file is closed (OJ‘F’
3 .
5 -
o:q 51 | For a disk file, the first level of pointers (or the data oplock injﬂ;
ogo | one level Ffile) is associated with the header block of the file (in
021 | contrast to the scheme for ECS files in which the file descriptor ani
n22 file ‘ . . -
i I Loot are  separate). Thus, if the new fila is a one lavel fils,
023 the data t k is Tl =
: | a block is funded and added to the ETS incarnation of the file.
g e e e
L | * Priviledged operations are usel by o
2 € 2 rivile 5VS subDrococces —
aeE g | an are got aliowed o be &n Colistess y i edged system subprocesses

nng

serct
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102

001 s1
S

002
S

003%
S

An ECS Ffile capability (with write access) together with the disk
unique name and header block address are returned to the caller via the

return parameter mechanisms (see ). The ECS file capability has

nou
S

005
S

006
)

all options set except for: OB.DSTRY, OB.CHNAM, OB.CREBL, OB.DELSBL,
OB.PLMAP, OB.FDAE, and OB.TRDB. There are many restrictions on th=

shape of a disk fila. Considerations of efficiency and utility have

007

S
008

s

S
009 sS1

forced what may seem to be arbitrary limitations on the range of the

dimensions of a disk file.

Shape restrictions: one level files - data block size < 512 - 4

S

S

010 s1T
S

012 sou

multi-level files = number of levels < 11

data block s;ze = 128 or 256 or

S
D13&S0T

]

014 sO
S

015 sOT
]

512

pointer block fan outg 2N

016 SOT
S

017 sOT
S

018 s0
S

(!
Lg 123 *
= 2%xq @or some n)

first shape number (S1) < 128

019 S0
S
)

021 s1
5

D22

total length of file ¢ 236 - 1

In addition to errors which may ba detectad while processing the file

S
023
S
n24
5
025

description, errors may be encounter2d in_ funding the newly created

c .
file. Fixed TECS space is funded from the process allocation blocqg'a

one-level file receives the data block size plus U worls; a multi-level

S
026

006

file receives the sum of the number of levals plus the first shape

)

number plus four. ' Permanent disk space 1is funded from the disk

6
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021 * accounting record (IP1); a one-level file receives trom 1 to 7 sSectors
002 + ceivas one
p depending on the data block size, and a multi- 1§vpl file rec e(l;é, _/,,ﬂ/d.a{‘ovr a’/ ,éa_/
003 + seetor. sk /_;m,éd,/,zﬁn qv‘coJW@M (BDS) ey Jiostore Y.
% - Z : P Cald 15 CC. o Prilet le Acd. M{r( Z‘-’/ PrLA foro
S . Sl -{nu € /P Cut vf/t( ,cz. =2 n(cr_zc—r"zc oo y
S b(z,' /c’icf).xat}: r..z;._. s o e il ,_z;,,é,.
004 s1 + Possible errors while creating a disk file:
G
S
006 SIT T*+ Class Number Description J
S 3]
£ e,
007 SI1T T*+ E.PARMS - F.NEGPAR (L vol._hﬂr_nﬁ ;) <1
S <
008 SOT T#*+ E.EFTLES E.LLEV (Lev\L numbur too larqge
S
N09 SOT T=*+ E«: FTLES E. NEGSIZ Data block size negative or -fmuatti-
S
010 SsOT + “tepel—file)- too\small (< 128)
S
011 sOT + Shap= number too small (< 8)
S
012 SOT T#*+ B.FILES E.BIGSIZ Data block too big (multi-Tevel > 512) (one-
S
N13 soT - Invel > 50% shape number too big (> 128)
S
014 SOT T=*+ B. PILES Fe NOTPOW Dafa block size or pointer block size
S
D15 SOT + <{multi-level file) not power of 2
S
016 SOT T*+ B.PILES E. BIGFTL File too big (> 23s - 1)
5
017 SOT T=*+ E. FILES E. NOLFH Too wany locally open filas
S
018 SOT T#*+ E.PILES E. FOLL . Disk system tables full
S
D19 SOT T*+ E.ABLOCK F. NOABLK Disk accounting record doss not exist
5
020 SOT Tx+ E. ABLOCK 7. NOECS Not enough fixed ECS for file
S
D21 SOT T#*+ F.ABLOCK . NODSK Not enouqh permanent disk space in
5
022 sOT + <disk accounting record

£ ABLOCA £ #oP2S Dot speteod. DOS ppoce
7

007
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N32

[V

001 N
5
S
S
002 s1T
S

i
Creatc_an ECS File Data Block Leers

IP1 C: Capability for file (0OB.CREBL)

003 SOT
S

S

004 s1
S

IP2 D: Address of block in the file

Once an ECS file has been created, data blocks of the declared Lla2ngth

(Sn) may be added subsejuently, one at a time, to hold data or cod=. A

005
S
006
S
007
5

count of the subprocess map entries which reference the data block is

maintained with each data block. (This count is important when

deleting a block - see below). To create a block, the user supplies a

008
-]
009
S
010
S
011

capability for the file to which the block is being added, ani an

address which 1is contained 1in the block which is to be adied to the

file.

S

5
012 st
S
013

When a data block is added to a file, it may also be necessary for the

system to create some or all of the pointer blocks between that data

S
014
S
n15
S
D16

bIock and the file descriptor. Recall that pointer blocks are rejuired

to link the file descriptor to the data blocks in any file with more

than one shape number (i.e., not a one level €file). All newly

5
017
S
018

allocated IICS space 1s charged to the i1llocation block associated with

the file.

008
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SiT

T*+

Possible errors

Class

Number

while creating a block:

Description

sS1T
sor

sOT

T#+

T#+

T*+

E.PARMS

E.PARMS

E. PARMS

E.NEGTX
E.BIGIX

E.NEGPT

C-list index 1is negative
A
C-1list index eceeds full C-list

Address of new block is negative

sOT

SoT

SOT

T*4+

T*+

E. PARMS

E.OPER

E.BIGPT

E. CAPTY

Address of new block > file length
(address range: 0 to length-1)

Type or options bad

sOT

SOoT

SOT

T+

T*+

E. FTLES

E.FILES

F. NOFIL

E.ISBLK

File does not exist

comesponds Lo

Address of new block indiessss an already

existing block

SOT

T*4

" Z. ABLOCK

E. NOECS

No ECS space available

009
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001 N

002 s1T

¢ricete

IP1 C: ECS file capability for locally open disk file (0B.DCRBL)

\
J

003 sOT

004 soT

005 S1

IP2 D: Starting file address

IP3 D: Word count

Data blocks may be added to any locally open disk file. The file to be

006
007

5
008

enlarged is specified by giving the ECS file capability (IP1) for a
locally open disk file (i.e., a disk file which has been opened by thz

calling process). liore than one bhlock may be added at once. BRlocks

009

010

011

beginning with the one containing the starting file addrasss (Ip2
through the one containing the starting address plus the word zount

(IP2 + IP3) are created and attached to the calling process.

012 s1

013

All new data blocks and any necessary new pointer blocks are funded on

the disk by the disk accounting record associated with the disk file.

014

015

016

Disk space for all data blocks 1s funded before any blocks are created
(unused space is returned in case of an error). Swapped ECS space for

attaching the new data blocks is charged to the swapped ECS account of

N7

018

the calling process. The actual ECS file space occupiel by the new

file blocks is absorbed by the disk system ECS allocation block.

The create disk file data block operation will generate an F-return if

019 S1
5
020

021

the Adisk file to be enlarged is frozen, (i.e., all usage is being paid

for by a single user). On one-level disk files this action 4oas;—enty
>l def wlo o= Ar o, THda o (or < ' p 7 L o
addeess—TTHOTRI™]. Errors may occur after one or more blocks have been

022

023

nin

created. The file address of the first block not created is addei to

10
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032 102
021 N | the error number to indicate tha state of the file when the error
022 + | occurred.
S
023 S1 + | Possible errors while creating a disk file data block:
s
e ST e | Class  Number Description ‘
S C2.
006 S1T T*+ Q/T.—PART NumberAR Doscription ~)— e
S e —
S .
027 SI1T T*+ | E.PARMS FE.NEGIX C-1list index 1is negative
Oga SOT T=*+ | E.PARMS E.BIGIX C-list index exceeds full C-list
009 SOT T*+ | F.PARMS E.NEGPAR Negative starting file aflir2ss or negative
0?0 50T + | vord count
0?1 SOT T*+ | E<.PARNS E.BIGPAR File address plus word count exceeds file
3?2 SOT + | length
Of] SOT T*+ | E.OPER E.CAPTY Type or options bad
0?u SOT T*+ | E.PILES E.NODFIL o such disk file openesd by this process
u?% SOT T*+ | E.FILFES E.DIOERR! Error on polnter block read from disk
3?5 sSoT + | (modifier = file address of first block not
nfn SOT + | created)
);0 GOT T*+ | E.PILES E.ISBLK! Data block address already exists (modifier =
0;; SOT + I file address of block which exists)
032 SOT T*+ | BE. FILES E.NABR! No attached block record, i.e., disk systen
)§3 SO0T ¥ | out of local storage (modifier = rile address
334 SOT + | ﬁ”x> of first block not created) .v ’
e 3
025 SOT T*+ | %. ABLOCK E.NODSK Insufficient disk space to fund all data blocks
EE— R
*:‘ F 2 + | ' EZcrror may occur after zero, one or wmore blocks hava been createl.

n
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032

102

001 SOT T=+

8
002 soT +

E. ABLOCK E.NOSWP

Insufficient swapped ECS in process disk

accounting record.

012

[ ]
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032
021 N + Delete_a_data block_from_an_ ECS file (w’BLZ)
S °
S
ng sir + IP1 C: Capability for file (0B.DELBL)
Ogl SOT * IP2 D: Address of block to be deleted
S
02“ 51 + A block can be deleted from a file as long as it is not referenced by
015 + an entry in some subprocess map (reference count = 0). The user must
095 + supply the capability index for the file and the address within the
027 + file of the block which is to be del=ted. If the block is referenced
068 # by a map entry, an error is issued.
s
009 s1 + Possible errors while deleting a data hlock from an ECS file:
Oil SOT T*#+ Class Number Description
:
012 S1T T*+ E. PARMS E. NEGIX C-list is neqgative
0?3 SOT T*+ FE. PARMS E.BIGIX C-list index exceeds full C-list
oiu SOT T*+ E. PARMS E. NEGPAR Pointer is negative
0?5 SOT T*+ E. PARMS E. BIGPAR Pointer is too large
0?6 SOT T*+ E. OPER E. CAPTY Type or options bad
0?7 SOT T*+ E.FILES F. NOBLK Block to be delrted does not exist
0:8 SOT T*+ E.PILES F. INMAPS Block to be deleted is in a map
nN13

13
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032 b
o 1l }E?T\glu\

001 W ¥ I Delefe a_block from a disk filyg L ™
S
5

002 S1T + | IP1 C: ©CS file capability for locally open disk fils (08. D@LBL)
S

003 sSOT + | IP2 D: Starting address in file
S

004 sSOT + | IP3 D: Word count
S
S - -
005 s1 + | Data blocks may be deleted from a locally open disk file. Tha fila 1is
S

006 ¥ | specified Dy giving the ECS file capability (1P1) for a locally open
5

007 + | disk file. More than one block may be deleted at a time. Blocks are
S

008 + | destroyed beginning with the block containing the starting file addiress
S

009 + | (IP2) through the bLock containing the starting address plus the word
S

010 + | count (IP2 + TIP3).
S
S

011 s1 + | The blocks to be deleted may be eithar on the disk (unattached) or #An
S

012 + | ECS. If in ECS, they must be attached only to the calling process.
S

013 + | Furthermore, they may not be in any maps.
S
S

016 S1 + | The disk space occupied by the deleted data blocks 1s refunded to the
S

015 + | disk accounting record associated with the file. Space for any pointer
S

016 + | blocks which may become empty is not refunded wuntil the file is
S

017 + | globally closed (no longer in use) or pseudo-closed (a technigque for
S

018 + | updating the disk version of a file). If some of the data blocks were
S

019 + | locally attached, swapped ECS space is refunded to the calling projram.
S
S . !

nN20 S1 + | The operation to delete disk file data blozks will F-ra2turn if the disk
& Re icciost

021 + | file is frozen. This action dnun_oaly~444r*wwr@Eh»e*ing— on  one-level
S p o : ; 2 2 .t N

022 + | disk files./ An error may occur after onemlr more blocks have been
S .

023 + | deleted. The file address of the first block not deleted is added to

014 ' 1
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021 * | the error number to facilitate error recovery.
S °
S
002 s1 + | Possible errors while deleting a block from a disk file:
S
S
Og“ STIAT *+ 1 Class Number_ Description
S
005 SI1T T*+ | E. PARMS E.NEGIX C-list index is negative
S
006 SOT T*+ ] E. DARMS E. BIGIX C-1ist index exceeds frull C-1list
S
007 AT T U+ | E. PARMS F. NEGPAR Negative starting file address or nega-
S
008 + | tive word count
S
009 AT T U+ ] F. PARMS E. BIGPAR File address plus word count exceeds fil2
S
010 + | length
S
011 AT T U+ 1 FE. OPER E. CAPTY Type or options bad
S
012 AT T U+ ] E.FILES E. NODFIL No such disk file open by calling process
S
013 AT T U+ 1 E.FILES E. DIOERR? I/0 error reading pointer block (modifier
S
014 + 1 = file address of first block not
S
015 + ] deleted)
S
4 Ak + |
S
020 AT T U+ | E.FILES F. NOBLK2 Block to be deleted does not exist (modi-
S
021 + 1 fier = file address of first block which
]
022 + | does not exist)
S
023 AT T U+ | E.FILES E.TMGA? Block is attached to another process
S
24 ¥ | (modifier = File address of attached
S
n25 + 1 block)
s
| E. FILES E. INMAPS? Block in some map in <calling process

026 AT T U+

e F 7 +

2 Error may occur after zero,

one or more block have been deleted,
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001
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file address of hlock in map)

16
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002 siT

Move an_ ECS_File Block

r & \
CecTHeCr)

IP1 C: Capability for source file (OB.RDFIL, OB.DNDELBL)

003 sSOT
004 sOT

005 soT

IP2 D: Address

in source file of block to be moved

IP3 C: Capability for destination file (OB.WFILF, OB.CREBL)

IPY4 D: Address

in destination file of block to be moved

Moore Business Forms, Inc. sv

006 S1

File blocks can be
(Sn) are equal.

destination files,

transferred betwean ECS files whose data block sizes
In addition to ths capabilities for the source and

the system expects to receive from the user the

address within the
in the destination

within each block

source file of the block to be moved and the address
file to which the block is being moved. Any address

suffices. If the block to be moved is referenced by

a map, moving it (which deletes it from th2 source file) would

problems when swapping; therefores an error is issued.

cause

If no errors

occur, the designated block is deleted from the source file and added

016 S1

to the destination file. The contents of the block are not affected.

Possible errors while moving a block:

018 S1AT

020 AT T

* ¢

U+

E. FILES E.NOBLK Block to be

E.FILES E. ISBLK

moved does not exist in

source file

A block already exists at the designated

022 AT T

S
023 AT T

U+

U+

E.FILES E. HISMCH

E. FILES E.INMAPS

address in the destination file

Files do not have equal lata block sizes

Block to be moved is in a map

024 AT T

U+

E. PARMS E.NEGPT

File address negative

183
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001 AT T U+
S

002 AT T U+
S

003 AT T O+
S

E. PARHS
E. PARMS

E. PARMS

E. BIGPT
E. NEGIX

E. BIGIX

File address too large
C-list index is negative

C-list index exceeds full C-list

004 AT T U+

E. OPER

E. CAPTY

Type or options bad

019

19
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('DF: OPLO, DF: OPRW )

507
002

003

N

51T

SOT

+

| Open_a_disk file read-only_(read/write)

| Input parameter:

1 IP1 C: Disk file capability (OB.OPEN (OB.WFILE))

004

nos

siT

sOT

| Returned parameter:

RCAP (: BCS file capability for open disk file
]

006
007

S
008

S1

J/
| Before a disk file can be manipulated, it must first be logically

| opened. The open action returns an ECS file capability for the ECS

| incarnation of the disk file. Almost all disk file operations rejuire

-~
010

009

=8
011

| this n7CS file capability as a parameter. To facilitate file sharing, a

| disk file may be opened by several processes and may be opened

| repeatedly by a single process. A process local open couant permits

012

013

| repeated opening and closing by a single process without interferring

| with the global open count, which reflects the number of separate

| processes which have logically opened the file.

D14

015

016

The disk file capability (IP1) contains the disk address and unique

| identification for the disk file. The first time a disk file is

017
018

n19

opened, the header block for the file must be read from the 31isk and an
| ECS file created from the shape description contained therein. Subse-

| quent opens return a capability for the ECS file created by the initial
Cl
U

n20

021

S1

| open without requiring a disk reference. 1 a (!
4.‘\)' e

| If the file has not been opened previously by the calling process, the

| process is charged for the fixed ECS space required for the FCS file

022

023

020

| descriptor ani the first level of the file tree. On the disk, the

20
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- 021 + | first level of the file is stored in the header block of the file and
022 ¥ | must be brought to ECS when the file is opened. If the file is frozen
i 3‘23 * | or is already open in the calling process, no charge is made for fixel
- "2‘4 + | ECS space. Fixed ECS space is funded by the process allocation block;
025 * | a one-level file must pay for space equal to the data block size plus
o~ ogs + | four; a multi-level file pays for space equal to the number of 1=ve15 i / DO S oy ae
4] 7 . Szl o(ufaf"u
- 057 + ) ol ] iusﬁm‘tju:lief‘ouLEiakncz?s} fro(u: It’h.e!.flr{s/t (l:?el‘..f,s-” p}l:s(/rout e fo g,./,a& ao-:a,C £DS pace
: » ([{‘4}?'1‘77 o c~7“\ b2 Sietsu 2 ,_.J,_/‘,,L((_JE‘L- o3 aeToma f”ra /.z,.,.'-—/—-/,
= 0oo8 s1 + | An ECS file capability, with or without write access, is returned
R l’)g‘) + | depending on whether the open read only or open read/write operation
B « 0:1;!') + | was called for. Th@“open read/vrite"operation requires an additional R
B 0?1 + | option bit (0D, WFILFE) in the r11=;k fxle rapab1,11ty (IP1) to satisfy the )
5 "COppin Arcel, cukile et B s £ OB OPIE, OB, DiFdL, a! OB.ODABL .
- 012 + [ ECS3 sysrem parameter "hecklnq/1 In a?i—rdoﬁ the opt1on bits of the ECS
0?3 + { file capabr.lny are ANDed with the (;ptxon b1/ts of the user supplied
. o?u + | disk £file capability (TP1) before the ECS file capability is returned
. 6'15") + | to the caller. Flnally,lrhe following options are turned off im the ECS em———
3?5 + | file <capability which 1is returned: OB.DSTRY, OB.CHNAM, OB.CREBL,
N 0?7 + | OB.DELBL, OB.PLMAP, OB.FDAE, and OB.TRDBRB. 0 E

n21
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02 N + | Prohibited options are:
S .
S
0g3 SIAT U+ ] OB.DSTRY Destroy a file
004 SOAT U+ ] OB.CHNAM Change unique name
S
005 SOAT U+ | 0B.CREBL Create a block
s
006 SOAT U+ | OB.DELBL Delete a block
b ;
007 SOAT U+ ] OB. FDAE Direct ECS access
S
008 AT U + | OB. PLMAP Place in subprocess map
S
009 AT U + | OB.TRDNB Test and reset dirty bit
S / 1. i ) 7 .
S fghﬁiadw-tlcvxligny~ T et ; e TIPS Q%%¢o Al e c (e
011 51 + | Possible errors while opening a disk file: "
S
013 SOAT *+ | Class Number Description
S
S
OT4 STAT *+ | E. PARMS E. NEGIX C-Iist 1s negative
]
015 SOAT *+ | E. PARHS E. BIGIX C-list index exceeds full C-list
3 .
016 AT T U+ I E.FILES  E. no@r/r({ No such disk file or
S
917 S0 ry | Disk parity error on header block
S
018 SOAT *+ | E.PILES E. THOPN Too many opens (local open count >
b >
019 + | (E?'-i or global open count >» 218-1)
S /[N
D0 SOAT *+ | E.FILES F. NOLFH Too many locally open files o /
S . ~1h
021 AT T U+ | €.FILES E. PULL Disk system tables full g —
S
022 AT T U+ | F.OPER E. CAPTY Type or options bad
S
| E. ABLOCK E. NOECS Insufficient fixed ECS to open file

023 SOAT *+

faééxﬁ £.n0ons

1/ P
5 alelficcess.y RPRS o2¢0c
;én ‘(‘{/L ¢ //) <

n22
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001 N

S
002 sIT

£ P Py
Close a disk file LOP L=ty

TP1 C: ECS file capability (or disk file capability)

003 sSOT

004 s1

005

+

for locally open disk file (OB.CLOSE)

A disk file should be closed when a process is through manipulating it.

If the «calling process is the only process to have opened the file, a

006
S
007

008

close will cause the contents of the file on the disk to be updated to
reflect all changes 1in the file content and size. Should the system

crash after a successfully completel <close, it 1is wunlikely that

A

009
010

01

information in or about the file will be lost. On the other hand, as
long as the file remains open by som2 procass, all changes made since

the file was first opened may be lost in the event of a crash.

n12 51

013

As mentioned above, a process local open count records multiple opens

by a single process. If a close decrements the open count to zero, any

014

015

016

blocks of the file which are attached to the process are detached, ani
the swapped ECS space is refunded to the process. Fixed ECS space is

also refunded, unless the file was frozen when the process opened it.

S
017 s1

018

n19

If the local open count becomes zero, any local claims on the file are
released and the global open count is d2crementrd. When the global

open count becomes zero, a request is sent to a special disk systenm

020

021

022

process which will update the contents of the file on the disk. The
update is carried on simultaneously with the execution of tha process

requesting the close file action. The updating of the file on the disk

723

023

consists of re-writing any pointar blocks which point directly or

23

(DF:Los - disk e aapabilik
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001
002

003

indirectly to data block§which have been modified and written to new
locations on the disk. After all pointer blocks have been written, the

root level pointers are re-written with the file header at their old

004
S
005

006

address on the disk. 1In this way, the old contents of the fils will

not be 1lost if the system should crash before the update procedure is

complete.

007 s1

]
008 SI1T

T+

Possible errors while closing a disk file:

Class Number Description

5
009 sIT

010 sSOT

T*+

T®+

E. PARMS E. NEGIX C-list index is negative

E. PARMS E. BIGIX C-list index exceeds full C-list

017 50T

012 sOT

013 sOT

T*+

T*+

T+

E. OPER E. CAPTY Type or options bad
E. PILES B. NODFIL No such locally open file

E.PILES E. INMAPS Attached block in a map (modifier =

014 SOT

file address of block in map)

024

24
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021 N + | Attach_file block(s) CBFIATCH )
S .
5 g
ng 1T ¥ 1 Tpd C: ECS file capability for a locally open disk file (?)
023 SOT + | IP2 D: starting address in file
ogu SOT + | IP3 D: Word count
S .
S
025 s1 + | Data blocks of a disk file may be attached by a process. Attaching a
008 + | data block will cause the block to be held in ECS until the block is
S
007 + | detached. TIf the data block is not already attached, a disk read i® ~—m——
S
008 + | 1nitiated to bring the block trom the disk. However, the process does
S
009 + | not wait for the block to arrive from the disk. Since several
S
010 + | processes may share a file and attach the same block, a global
S
0OT7 + | attachment count 1s maintained for disk file data blocks. If the block
S
012 + | being attached is already in ECS by virtue of being attached by some
s
c13 + | other process, no disk read ne2d be initiated. To permit multiple
S
NI + | attaches by a single process, a local attachment count 1s used ¢to
S
015 + | prevent one user from over-riding the attaches of another user. UOUnless
S
016 + | the file (IP1) is "frozen", the user is charged for swapped ECS space
S
17 - | for each block which was not previously Iocally attached.
S |
S
018 s1 + ] Several data blocks may be attached by one call to the disk systen.
-]
019 + ] A1l1 data blocks from the block containing the starting file addiress
0;0 + | (IP2) through the data block containing the starting file address plus
S
021 + | the word count (ZPZ + IP3) are attached. If IP1 is a3 one level file, N
032 + | only parameter checking is performed.since the first level of a disk
- (te. artackee) 7
o < 5 n 3 - -
023 + | file is brought to Ecgﬁvhen the file is opened.

025
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001 s1 * | Errors may occur 1in the process of attaching a sequence of data blo;ks:, B
S O/szu‘ S lgr, o B —pE? c',_/',’,fé'”/ ey cem ANt LS macle H A L, T/é Pe iy o A PIe
002 + | {n—+his _case; the file address of ths block causing the error will be ok BB
S SC . aci v rAEl Ak ok, ] X, '
003 * | added to the error number. All blocks precading the error block will a2 .
S
00u + | already be attached.
S
S
005 s1 + | Possible errors on attaching file block (s):
q
007 AT T u+ | Class Number Description
5
8
008 S1AT *+ | E. PARMS E.NIGIX C-1list index is negative
S
009 AT T U+ | E. PARMS E.BIGIX C- list index exceeds full C-list
S
010 AT T U+ ] E. PARMS E.NEGPAR Negative starting file address or nega-
S
011 + | (tive word count
S
012 AT T U+ | E.PARMS E.BIGPAR Starting file address plus word count too
’)?'! | ,hD
T + 19
L 4
014 AT T U+ | E. OPER E.CAPTY Type or options bad
8
015 AT T U+ | E. FILES E.NABR3 No attached block records (disk systenm
S vl
7716 Y ] out of local storage) (modifier = file
S
017 + | address of last block attached)
S
&k & + |
S
022 AT T U+ i E. PTILES F. TMA3 Too many local attaches (> 21z - 1)
S ~>
023 + | (modifier = file address of last block
S
024 + | attached)
S ‘
025 AT T U+ | E. FILES E. TMGA 3 Too many globhal attaches (> =2 - 1)
s p
D26 AT T U+ | E. FILES E.DIOERR3 Disk I/0 error (modifier = file address
-1 \
027 + | ‘0; last block attached)
)

S
; | & May occur after znroor more blocks are attached,

«¥¢

N 26
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*
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001 AT T U+

S
002 +

E. ABLOCK

£ ABecr

E.NOS WP

& e DDS

Insufficient swapped FCS in process disk

(;2;ountinq record

ol ﬂﬂ” [PPS aface

27
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T 6'1F’:}1CH*>

0;1 N + | Detach Disk File Blocks
S .
S

002 sir + | IP1 C: ECS file capability for a locally
S N /’—}

003&sS0T + | open disk file (OB, )
S

004 soT + ] Jﬁnz D: Starting file address
s

005 sOT + | TIP3 D: Word count
S
3

006 S1 + | When portions of a disk file are no longer needed in ECS, the
s 2

007 + | corresponding blocks of the file should be detached. In detaching a
S

008 + | disk file block, tha local attachment count is decremented. If the
S

009 + | local attachment count goes to zero, the global attachment count for
S

010 + | the block is decremented. TIf the global count becomes zero, the hlock
S

011 + | is removed from the ECS incarnation of the disk file. TIf the block is
S

012 + | clean (i.e., the dirty bit on the ECS file block is not set), the block
S

n13 + | does not need to be written to the disk. Otherwise, the block 1is
s

01y + | written to the first available position on the disk. The newly written
S

015 + | block will not be linked (on the disk) to its file header until a clos=
S

016 + | or pseudo-close is performed on the file.
S
5

017 s1 + | Unless the file 1s *flrozen, swapped FCS space will be refunded on all . comei S
S

018 + | blocks for which the local attachment count has become zero. As with
S

019 + | "attach", more than one block may be detached by a single call on qq@ V——
S

720 + | disk subsystem. Also, errors may occur after one or mora blocks have
S

021 + | been detached. In this case, the file address of the offending block
5

022 + | is added to the error number.

s e e
S : g .

023 s1 + | Possible errors while detaching a file:

n28 27
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021 AT T U+ Class Number Description
ng AT U+ E.PARMS E.NEGIX C-list index is negative
003 AT U+ E. PARMS E.BIGIX C-1list index exceeds full C-list
0§“ AT U+ E. PARNS F.NEGPAR Negative starting file address or
005 s0 + Negative word count
0§5 AT U+ E. PARMS E.BIGPAR Starting file address plus word count too
o)
0(5)7 + l_hlg A
008 AT U+ E.OPER E.CAPTY Type or options bad
039 AT 0+ E.FILES E.NATH Block not locally attached (modifier =
0?0 + @e address of hlock\)
S
011 AT U+ E.PILES E.DIOERR Disk I/0 error on block (modifier = file
0?2 + (?Earess of block)
0?3 AT U+ E. FILES E. TMD Too many detaches (block isg a map and
O?H + non-map attach count already zero) (modi-
0?5 + fier = file address of block)
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0g1 N + | Interchange file contents ("shazam") = 7/
S
0B. PDLEL)

002 S1ISJ%*+

S
003 SOIS5J%+

IP1 C:

ECS file capability for primarzf fila (OB. DYRBL,
file capability for secondary file (03.\652.,

ECS

Tt is possible to interchange the contents of two

OB.DDLBL)

disk files without

|
|
I

copying

considered to be the

data

from

one file to

"backup" versio

updated version of the file, the fil

the other. Wwhenever one file is
n of another file containing th2

e interchange action may be used to

I

securely

update the backup file. T

first updating the

interchanging

the

contents of bo

root pointers

he file interchange is performed by
th files on the disk and then

of the two files 1in ECS and on the

disk. The order of disk wriftes 1s such that &= the seconiary fils

header 1is

n
forn}\ contents of the

gk,
clobbered,{u Then the pr

secondary fil

imary file is updatql}o contain the

e, Finally, the secondary file

2
header 1s update%j’ on the dis to point to what was formerly the

contents of the primary f£ile. (By using this alqd?i€335f3>a system

any point will leave the primary file either unchanged or

failure

at

(T bt g

NS

\ N

containing the contents of’the secondary file. The secondary file will

be 1) unchanged, 2)

the primary file.

gond, or 3) will

contain the pr=vious contents of

After the interchange, all blocks of both files will

N

oy
Vas

t~be "detached"

In order

to

(i.e.,

inter

on the disk).

change two fil

as, several conditions must be met.

Both files must be locally open and must not be opaned by any other

S

oou +
S

S

005 s1 +
S

006 +
S

007 +
S

008 +
S

009 +
S

010 +
S

011 +
S

012 +
S

013 +
S

014 +
S

015 +
]

016 +
S

017 +
S

)18 *
S

N19 ¥
S

020 +
S

021 *
S

S

022 s1 +
S

023 +

024 +

030

process.

No

block

of either filsa

miy be in a map and the accounting

30
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0g1 * recordf) of the smaller file must fund the increase in file size. The
022 + accounting record of the larger file will be refunded an appropriate
023 + amount of space. One level files cannot participate in a file
Ors)“ + interchange.

s ) Poosulite puaas wide Mlﬂbkmrig b ebontn:

005 S1 T *+ BessClassesserNumbere dnDescriptiion’ fid

3

007 SI1T T*+ E.OPER E.CAPTY Type or options bad

0(5)8 AT T U+ E.PARMS E.NEGIX C-list index is negative

0(5)9 AT T U+ E.PARMS E.BIGTIX C-list index exceeds full C-list

O?O AT T U+ B. FILES E.NODFIL File not locally open disk file (modifier=1 if
0?1 + @?condary fila; 0 if primary file)

0?2 AT T O+ E.FILES E. INMAPS Block in a map (modifier=file address of
O:IS3 + G?fendinq block)

o?u AT T U+ E.FILES E. TMOPN File is open in another process (modifier=1 if
0?5 + €<?c0n<lary file; 0 if primary file)

0?6 AT T U+ E. FILES E. ZLEV File is one level file (modifier=1 if secon-
0?7 + E?ry file; 0 if primary file)

O?H AT T U+ E.ALLOC E. NODSK Insufficient disk space in file accounting
0?9 + @cord

031

31
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001 N 7 d — ( Read_(write] file (cete ]) 7
s ZB C
a l)
S

002 siT & IP1 C: Capability for file (0OB.RDFIL, (0B.WFILE))
s 4 /’

003 SOT IP2 D: Address in file
S

004 sOT k IP3 D: Address in Central Memory
S PJ/

005 soT - | IP4 D: Count of words to be transferred
S “-
S \ pad

006 s1 op' | The action of reading (writing) an ECS file
5

007 | transfers words between the address space of
S

008 | the tunning (current) subprocsss and the data
S

009 | blocks of a file. 1In addition to the capabi-
S

010 | lity index for the file, the user specifies
S

011 | the address in the file of (for) the desired
S

012 1 information, the address in Ca2ntral Memory of
S

013 1 the area to be read into (written from), and
5

014 | the number of words that are to be read
S

015 | (written). If a transfer is requested which
S

016 | involves a file address corresponding to a
S

017 | non-present data block, the transfer proceeds
S

018 | until the non-present file address is encoun-
S

019 | tered, whereupon F-return action passes eon- l
S

020 | —— exdﬁﬁ (4
S

021 | FroTKks—rm-ret Tttt ~the—act control to the
S

022 | disk systen, The disk system will check to
S

023 | see if the file (IP1) is a locally open disk
S

024 | file. If not, an F-return will again be

n32 32
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51 ¥ | inifjtiated (see "Process control"™ and "Opera-
ng * | tions"). Tf the file is a disk tile, thz
023 + I missing blocks will be fetched from the disk,
Og“ * i the transfer pertormed, and the blocks
005 + " ;

5 | released or returned to the disk. If a block
Oga b | which does not exist in the disk version of
027 * ] the fll:i is encountered, an F-raturn  1is
D08 % | initiated.

s

S .

S
009 s1 + | Possible errors while reading (wWwrCiting) a

a
010 + | file:

S

S
012 SI1AT *+ | Class Number Description_

S

S
013 SIAT *+ | E. PARMS F. NEGIX C-list index is negative

S
014 AT T U+ | E. PARNS E. BIGIX C-1list 1index exceeds full C-list

5
015 AT T U+ | FE. PARMS E. NEGPAR Hord count negative

S
016 SOAT *+ | E. PARMS F« NEGPT File address negative or

S
017 SO + | CM address negative

S
018 SOAT *+ | E. PARMS F. FIGPAR FFile address plus word count (IP2 ¢ IPH)

S
719 + | &xceedﬁ file length or

S
020 SO + | CM address plus word count (TP3+TPY)

S
21 + | tfceeds user's field length

S
022 AT T U+ | E. OPER F. CAPTY Type or options bad

1173 33
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032

00 ; N ] 5 \ 7/
S1 N * i | Make an_exclusive claim on_a file f.cerel7 o wae 752 Vi a? / (,bF.'E'CLM)f_//" s ;
3 LL‘,’:'[C(F'J(,CK‘::’;’-" Tl @

002 S1I53%*+

| IP1 C: ECS file capability for a locally open disk file (OB.ECLM)

s

S L

Og} s1 * | in exclusive claim may be honored only when no other claim (exclusive

. — See—— S = N A e cla PR
02“ *, P / ] or shared) has been issued for the file in question. ° Gteewise the
i Ty . . : . '

005 w1 L | process is alded to the end of the claim wait queue for the file (IP1)« Z/
S 4

006 ¥ | This queue 1s used to keep track of claims which cannot be honored due
S y i

007 + ) /1 to outstanding claims on the file. Whenever a claim is raleased (see
S [ / i ’

008 + 4 (e | below), the claim wait queue is checkel. If non-empty, either a single
S

009 + n | exclusive claim 1s honored from the head of the quesue provided no other
3 ;

010 + I :JQ | claims exist on the file, or a sequence of shared claims 1is processed
S

011 + }: | from the beginning of the queus. To avoid locking up a user process in
S

012 > | the disk system, a time Iimit 1s enforced in the claim wait gueue. Tf
S

nN13 + | a claim cannot be satisfied after a wait of one to two minutes in the
S e ‘L‘"ﬁ’ Lo

n1iu + | queue, thke user is removed from the jueue and an(erggE is returned to
S

015 + | the caller. Finally, the claim mechanisms permit ornly one claim per
S

N6 + ] user. Any attempt by a single user to make more than one claim on a
S

017 + | single file will cause an error to be returned.

S

S

D18 S1 + | Possible errors while making an exclusive claim:

S

S

020 STAT *+ | Class Number Description

s

2

021 S1AT *+ | E. PARMS F. NEGIX C-list inpdex negative

5

022 SOAT %+ | E. PARMS F. BIGIX C-list index too large

5

023 SOAT *+ | E. OPER E. CAPTY Type or options bad

S

D24 SOAT *+ | E. FILES E. NOFIL No such open disk file
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10

001 SOAT *+
5

002 sSOAT =*+
s
003 SOAT *+

E. FILES E.EXCLAN Local exclusive claim already
E.FILES E.SHCLAM Local shared claim already
A FEEES—— B FIMOYP ———  Time—out—on—claim wait queue g,)(ii\

035

35
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S .
S

002 S1IS53*+
5

Make a_shared claim on a file (“‘q>

Pl €3

: & |
T T CDFSCIM)

(0F5CeF)

ECS file capability for a locally open disk (OB.SCLM)

5

003 s1 +
S

004 +
S

005 +

If the file is not exclusively claimed by some

process is

Note that the shared claim can be honored for several

waiting for an exclusive clainm,

other

a shared

process and no
claim is honored.

processes and has

S

006 +
S

007 +

008 +

the effect of preventing an exclusive clainm.

honored, the user isﬁadded to the end of the claim

above.)

If the

claim cannot be

wait queu%f' (Sée »

009 s1 +

Possible errors while make a shared claim:

011 ST1AT *+ Class Number Description

2
012 S1AT *+ E. PARHMS E. NEGTX C-list index negative
0?3 SOAT *+ E. PARMS E. BIGIX C-list index too large
o?a SOAT *+ R. OPER E. CAPTY Type or options bad
OES SOAT *+ E. FILES E. NODFIL No such open disk file
0?6 SOAT *+ E. FTLFS E. EXCLAHM Local exclusive claim already
0?7 SOAT #*+ E.FILES E. SHCLAM Local shared claim already

S

018 SOAT *+

—E-ETLRES

E,.TIMOUT

- 'S 1 : s
frme—ott—eor—eciarrm—wait

oL,
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001 N +
S
S -
S

002 S1I5J*+
S

Release claim_on_a_file CDFQLSE)

IP1 C: ECS file capability for a locally open disk file (OB.REL)

S
033 S1 + If there is a claim (shared or exclusive) on the file by the «calling
Og“ i process, the file claim status is updated to reflect the release of
025 + the claim. If the claim was an exclusive claim or the last shared
026 + claim on the file, the claim wait queue is processed. Either one
027 + exclusive claimer or a sequence of shared claimers (whichever occurs
008 + first) are activated from the claim wait queue.

S
009 sS1 + Possible errors while releasing a claim:

5
011 S1AT *+ Class Number Description

;
012 STAT *+ E.PARHMS E.NEGIX C-1list index negative
0?3 SOAT *+ E. PARNMS E.BIGIX C-1list index too large
W?M SOAT *+ F.OPER E.CAPTY Type or options bad
O?G SOAT *+ E.FILES F+NODFIL No such open disk file

' E.FILES E.NOCLAM No local claim exists

N16 SOAT *+

T

37
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001 N + | Read_shape of _an ECS file LECW)
”’ ;
- 022 SIT + 1 IP1 C: Capability for file
023 SOT + | IP2 D: Address of buffer for the shape numbers
@ * 004 SOT + 1 IP3 D: Buffer size
: :
i® N05 s1 + | The shape of a file is described by a sequence of positive intagers
E 986 + ] (51,52,---,50), each of which is the number of branches 1in the file
§O Og'l + | tree at each node of level i (1 < i < n). Fach Si (i > 1) must be a
é(. ,/ -\089 + | non-negative power of two. The user can obtain these shape numbers by
',/’ : Og‘) + | specifying the 1index of the capability for the file whose shape he
e 0?0 4 | wants to read, and the address and size of a buffer for the shape
@ 0?1 + | numbers. The number of levels in the file is placed in the first word
052 # | of the buffer and the shape numbers (571,...,5n) are placed 1in
* 0?3 + | succeeding words until either the buffer is full or all the shape
(] oiu + | numbers have bheen passed.
:
® 015 S1 + | Possible errors while reading shape:
:
® 017 SIAT *+ | Class Number Description
3
® 018 S1AT *+ | E.FPILES E. NOFIL File whose shape is to be read does not
0?9 + | @st
* S
020 AT T U+ | E. PARMS E.NEGIX C-lis}} index negative
) 721 AT T U+ I E.PARMS  E.BIGIX @i;'t index exceeds full C-list _
032 AT T U+ | E.PARMS E.NEGPT Ruffer address is negative
° 023 SOAT #*+ | E. PARMS E.NEGPAR Buffer size < 0
~ 0;(4 SOAT #*+ | E. PARMS E.BIGPAR Buffer address plus size exceeds user's
-] 038 38
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001 +

S
002 AT T O+

E. OPER

E. CAPTY

Lfield length

Type or options bad

39
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Al 5 Check_Eor missing ECS_data blocks_(FpLobetl (ECreB)
S °
5
002 s1iT + IP1 C: Capability for ECS file
5 e
003 sOT + TP2 D: Address of block in ECS file
S
5
004 s1 # This action allows the user to check for the presence of a data block.
5
005 + The parameters required are the index of the capability for the file to
S
006 + which the block belongs, and the address within the file where the
5
007 + block is supposed to be located. The number of missing levels in the
» i S
-~ 008 + path from the root of the file tree to that particular block is
S
009 + returned in register X6. Thus, if the block is present, X6 <- 0; if
S
010 + the n level file 1is empty, X6 <- n; and if only the data block is
= '
011 + missing (its pointer block is present), X6 <- 1.
S
S
012 Ss1 + Possible errors while checking for missing blocks:
S
= /
014 S1AT *+ Class Nunber L— Description
3
3
015 SI1AT *+ E.FILES E. N IL The file does not exist
S
016 AT T U+ E. OPER E. CAPTY Type or options bad
S
D17 AT T U+ E. PARMS E. NEGTX C-I1st 1ndex 1s neqgative
-
018 AT T U+ E. PARMS E. BIGIX C-list index exceeds full C-list
)
019 AT T U+ E. PARMS E. NEGPAR The address of the block is negative
S
720 AT T U+ E. PARMS F. BIGPAR The address of the block is too large
Y40 ' 40
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10

001 N
S
S

S
002 S1AT
S

Cleose_all open Eilecg) (DF.CAoF)

No input parameter$

S

003 s1
S

oou

S
005

This action closes all locally open files which do not have the
close-all-over—ridagfLEIag set, It is to be used primarily to clean up

the user process between major job steps or after things have gotten

S
006
S
007
S

fouled up. The action will abort if a block is in the map of some file

which is being closed,

S
008 ST
S

+

010 AT T O+

S
011

+

Possible errors while closing all open files:
E.FILES E.INMAPS Some block of some file is in a map (file

>
(ghdress added to error number)

)

nau1
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001 N + Set/reset close_all over-ride (priviledged operation) CW.CFLQ)
S
5 .
S
002 siT + Input parameters:
S
S
003 S1I10*+ IP1 C: ECS file capability for an open disk file
S
004 SOOI 10*+ TP2 D: Zer> for reset; non-zero for set
S
S
005 ST + Returned parameter/
S
s
006 S1T10%*+ X6 is set to the old value of the over-ride flag
S
S
007 s1 + The setting of the flag which over-riies the close-all action 1is [— \
S . X P S - for a ‘Ci le +O /
008 + controlled by th¢#@action. [If a file should remain open through the ( i
% Pl s G i)
009 + close-all action, the over-ride flag must be set. If IP2 is zero, the
S
0710 + over-ride flag is reset. Otherwise, the over-ride flag 1s set to
S
011 + prevent the file from being closed by the 'close-all open files"
S
012 + action.
S
C
013 s51 + Possible errors while setting-resetting close-all over-ride:
S
015 AT T U+ Class Number Description
S
016 AT T O+ E. FTLES E.NODFIL No such locally open disk file
5
017 AT T U+ E. PARMS E.NEGIX C-list index is negative
S S—
018 AT T U+ E. PARMS E.BIGIX C-1ist index exceeds full C-list
S
019 AT T U+ E.OPER E.CAPTY Type or options bad
42

ng2
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001 N —— - :

. + Check for missing disk_file_blocks_("probe”) (DF.‘PQO&)

S -

S

022 SEL TR wE IP1 C: ECS file capability for a locally open disk file

I‘/

003 SOIST*+

IP2 D: Address of a block in the file /nmdwm“ i
0 ol
004 s1 + The existence of data blocks and pointer blocks in disk files can be /é < Hleftb
S C
005 + checked with this action. The result is raturned in register X6 and is ¢ ‘/::::::"—
S
006 + interpreted the same as for the "probe" of an ECS file. The first ‘5/’/'
-]
007 + level of a disk file always exists, andl thus the empty n-level disk
: & '
008 + file would return X6 (K-) n-1 for all file addresses. Disk file "probe"
S
009 + may indicate fewer missing levels than there really are if blocks have
S
010 + been deleted since the last "close" or "pseudo-close" of the file. An
S
011 + I/0 error on a data or pointer block is treated as if the block wéwe
S
012 + missing from the file,
S
S
013 s1 + Possible errors during a disk file block probe:
S
015 AT T U+ Class Number Description
S
016 AT T U+ E. PARHMS E. NEGIX C-list index is negative
S
017 AT T 0O+ E. PARHMS E.BIGIX C-list index exceeds full C-list /
S
018 AT T U+ E. OPFR E. CAPTY Type or options bad /
s /
019 AT T U+ E.FILES E. NODFIL No such locally open file /
S P4
020 AT T U+ B.PILES E. BIGPAR File address too bhig P
S5 ,/’
21 AT T U+ E. FILES E. NEGPAR File address neqgative

043
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507 W v | Test_and reset dirty bit (_ec:'rebs)
S
S
002 sSI1T + | IP1 C: Capability for file (OB.TRDB)
S
003 sSOT + | IP2 D: Any address within block to be tested
S
S - .
004 S1IS5J5+ | Returns 0 in X6 if the block was clesar. Returns 1 in X6 if the
5 ot
005 + | block was dirty. F-returns if specifi=d block doaséLr exist.
S
S
006 S1 + | A bit on each data block of a file is used to tell whether or not the
S
007 + | block has been written in since it was last tested. A cowmplete
S
008 + | description of the logic controlling the bit is
S
S
009 sS1I5 + | 1. Data blccks are created clean.
S
010 SO0IS + | 2. Blocks are dirtied by:
S
DTT SOTTD*+ | a. file writes to any part of the block, 1incluiing writes
S
012 + | with a word count of 0;
S
013 SOT10%*+ | b. being put in a map R/W;
S
074 SOTTO*+ | c. being put in a DAE map entry
S
015 S0I5J5+ | 3. Move blcck carries the dirty bit along with the block.
S
N16 SOT5J5+ | 4., Test and reset leaves the block clean.
S
5
017 s1 + | Possible errors while testing and resetting dirty bit:
S
S
019 S1AT *+ | Class Number Description
- a
S
020 STAT *+ | E.FILES F. NODFTL File does not exist
S
021 SOAT #*+ | E. PARMS E. NEGPAR File address negative
022 SOAT *+ 1 E. PARMS E.BIGPAR File address too large
S
)23 AT T U+ | E. PARMS E. NFGIX C-1i8t index neqgative

nuy
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n

001 AT T U+
5
002 AT T U+

E.PARHNS

E.OPER

E.BIGIX

E.CAPTY

C-list index exceeds full C-list

Type or options bad

ou5
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002 st

Return_and reset_ disk_subsystem_clocks

43

No input parameters

-

003 siT

oou siT

Returned parameters:
(}
RDAT(ﬁﬁ system tine
.

005 sSOT

006 sSOT

o
007 s1

‘ Swap time

disk sys time

The cumulative time expend

el by the disk subsystem since the last

“"return and reset" action is

returned to the caller.

oue
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ALTER CODES, EXPANDED EDIT CODES, FOOTNOTES, AND ERROR

MESSAGES

PAG LIN CODE
001 001 +FRONT+
001 002 +SWIDTHT71+
001 003 +DEPTHSO+
001 004 +LENGTHT1+
001 005 +DOUBLE+
001 006 +MARGINO+
001 012 +MARGIN35+
001 013 -S1AT1-ECS File Actions -U-Disk File Actions
001 014 -S1AT1-Create a file -U-Create a file
001 015 -AT1-Create a data block —-U-Create a data block
001 016 -AT1-Delete a data block -U-Delete a data block
001 017 -AT1-Delete a file -U=-Delete a file
001 018 -ATT-Check missing block (probe) -U-Check for missing block on disk file
001 020 —-AT1-Read file shape -U-Open read only (read/write)
001 021 -aT1-Read/write information -U-Close
001 022 -AT1-Move a data bhlock -U-Pseudo-close
001 023 -AT1-Test and reset dirty bit -iU-Attach file blocks
002 004 +MARGINO+
002 009 -S1T2-IP1 C: Capability for allocation block (OB.CRFIL)
002 010 -SO0T2-IP2 D: C-list index to return capability
002 011 -S0T2-IP3 D: Number of levels in the file
002 012 -S0T2-IP4 D: Pointer to a list of shape numbers
004 002 +MARGIN30+
004 003 -AT1-Class -T3-Number -U-Description
004 00O -STATI-E.ABLOCK -T3-E.NOABLK -U-AlTlocation block does not exist
004 005 —AT1-E.ABLOCK —-T3-E. NOECS —-U-No ECS available
004 006 -AT1-E.PARMS -T3-E.NEGIX-U-C-list index is negative.
004 007 —-AT1-E.PABRMS-T3-E.BIGIX-U-C-list index exceeds full C-list
004 008 -ATI-E.PARMS-T3-E.NEGPT-U-Pointer to list of shape numbers is
004 D10 -AT1-E.PARHS-T3-E.NEGPAR -U-Level number n < 1
004 011 -AT1-E.PARMS-T3-E.BIGPAR-U-Level number 1s too large or
004 014 —-AT1-E.OPER-T3-E.CAPTY-U-Type or options bad
004 015 -AT1-E.FILES-T3-E.NEGSIZ -U-Non-positive shape number
004 016 -AT1-E.FILES -T3-E.BIGSIZ -U-Shape numbers exceeds 217-1
004 017 -AT1-E.FILES =T3-E.NOTPOW-(-Shape number other than 51 not a power of
00% 019 -AT1-E.FILES -T3-E.BIGFIL -U-Total size of file exceeds 259-1
004 020 +MARGINO+
005 001 -N-Create a _disk file (priviledged operation ¥)
005 002 -F-* Priviledged operations are used by priviledged system subprocesses
005 003 and are not allowed to be in C-lists.-Z-
005 004
005 005 -S1T1- Input parameters:
005 006 =-SOT2-IP1 D: Disk accounting record number
005 007 =S0T2-IP2 BD: Shape numbers 51 through Sn
005 008 -S1T1-Returned parameters:
n0S 009 -SOT2-RDAT D: Disk unique name, header block size, and disk address
NN5 010 -SOT3-(one word)
005 011 =-SOT2-RCAP C: ECS file capability for new file
n06 010 =51T4—-multi-level files - number of levels < 11
006 011 +MARGIN39+
006 013 =-50T11- 512
006 015 -50T10- > A
nnes 016 -50T10- < 128

17
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005 +SETTAB1=3,2=15,3=27+
007 006 -S1T1-Class -T2-Number -T3-Description
007 007 -S1T1-E.PARMS -T2-F.NEGPAR -T3-Level number < 1
007 008 -SOT1-E.FILES -T2-F.LLFV -T3-Level number too large
007 009 -SOT1-E.FILES -T2-F.NEGSIZ -T3-Data block size negative or (multi-
007 010 -SO0T3- level file) too small (< 129)
007 011 -S0T3-Shape number too small (< 8)
007 012 -SOT1-E.FILES -T2-E.BIGSIZ -T3-Data block too big (multi-level > 512) (one-
007 013 -S0T3-1level > 508; shape number too big (> 128)
007 014 -SOT1-E.FILES -T2-E.NOTPOW -T3-Data block size or pointer block size
007 015 -SO0T3- (multi-level file) not power of 2
007 016 -SOTI1-E.FILES -T2-E,BIGFIL -T1-File too big (> 238 - 1)
007

017 -SOT1-E.FILES -T2-E.NOLFH -T3-Too many locally open files
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ALTER CODES, FXPANDED EDTT CODES, FOOTNOTES, AND FERROR

MESSAGES

PAG

LIN CODE
007 018 -SOT1-E.FILES -T2-E.FULL -T3-Disk system tables full
007 019 -SOT1-E.ABLOCK -T2-E.NOABLK —-T3-Disk accounting record does not exist
007 020 -SOT1-E.ABLOCK -T2-E.NOECS -T3-Not enough fixed ECS for file
007 021 -SOT1-E.ABLOCK -T2-E.NODSK -T3-Not enough permanent disk space in
007 022 -S0T3- disk accounting record
007 023 +SETTAB+#+
008 002 -S1T1-IP1 C: Capability for file (OB.CREBL)
008 003 -SOT1-IP2 D: Address of block in the file
009 002 -S1T1-Class -T3-Number -TS-Description
009 003 -S1T1-E.PARMS -T3-E.NEGIX -T5-C-1list index is negative
009 004 -SOT1-E.PARMS -T3-E.BIGIX -T5-C-list index eceeds full C-list
009 005 -SOT1-E.PARMS -T3-E.NEGPT -T5-Address of new block is negative
009 006 -SOT1-E.PARMS-T3-E.BIGPT-T5-Address of new block > file length
009 007 -SO0T5- (address range: 0 to length-1)
009 008 -SOT1-E.OPER -T3-E.CAPTY -TS5-Type or options bad
009 009 -SOT1-E.FILES -T3-E.NOFIL -T5-File does not exist
009 010 -SOT1-E.FILES-T3-E.ISBLK-T5-Address of new block indicates an already
009 011 -S0T5- existing block
009 072 -SOTT-E.ABLOCK -T3-E.NOECS-T5-No FCS space available
010 002 -S1T1-IP1 C: ECS file capability for locally open disk file (0OB.DCRBL)
010 003 -SO0T1-IP2 D: Starting file address
010 004 =-SO0T1-IP3 D: Word count
011 004 +SETTAB1=3,2=12,3=25+
011 005 -S1T1-Class -T2-Number —-T3-Description
OTT 006 -ST1TT-E.PARNS -TZ2-F.NEGDPAR -T3-Nclass —-T2-Number -TJ-Description
011 007 -S1T1-E.PARMS -T2-E.NEGIX -T3-C-list index is negative
011 008 -SOT1-E.PARMS -T2-E.BIGIX -T3-C-list index exceeds full C-list
011 009 -SOT1-E.PARMS —-T2-E.NEGPAR -T3-Negative starting file address or negative
011 010 -S0T3- word count
D11 011 -SOT1-E.PARMS -T2-E.BIGPAR -T3-File address plus word count exceeds file
D11 012 -S0T3- Iength
011 013 -SOT1-E.OPER -T2-E.CAPTY -T3-Type or options bad
011 014 -SOT1-E.FILES —T2-E.NODFIL —-T3-No such disk file opened by this process
011 015 -SOT1-E.FILES -T2-E.DIOERR! -T3-Error on pointer block read from disk
011 016 -sS0T3- (modifier = file address of first block not
011 017 =-50T3- created)
01T 017 -S0T3- created)
011 018 -F=-1 Error may occur after zero, one or more blocks have been created.-2z-
011 019
N11 020 -SOT1-E.FILFS -T2-E.ISBLK! —-T3-Data block address already exists (modifier =
N11 021 —-S0T3- file address of block which exists)
D11 022 -SOT1-E.FILES -T2-E.NABR1 -T3-No attached block record, i.e., disk systenm
011 023 -S0T3- out of local storage (modifler = tile address
011 024 =-S0T3- of first block not created)
N11 025 -SOT1-E.ABLOCK —-T2-E.NODSK -T3-Insufficient disk space to fund all data blocks
012 001 -SOT1-F.ARBLOCK -T2-E.NOSWP -T3-Insufficient swapped ECS in process disk
D12 002 -S0T3-accounting record.
N12 003 +SETTAB+
013 002 -SITI1-1IP1 C: Capability for [ile (0T.DELBL)
D13 003 =S0T1-ITP2 D: Address of block to he deleted
013 010 +SETTAB1=3,2=15,3=2T+
013 011 -S0T1-Class —-T2-Number -T3-Description
013 012 -SI1T1-F.PARMS —-T2-F.NEGIX -T3-C-1list is negative

N1l

e COT1-F DPAAME =T)=® RATCYIY =TJ="C=]lict 1ndex excecds

full C=1ict
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-TZ-E.NEGPAR -T3-Pointer is negative -

013 015 =-SOT1-F.PARMS -T2-E,.BIGPAR -T3-Pointer is too larqge

013 016 -SOT1-E.OPER -T2-F.CAPTY -T3-Type or options bad

013 017 -SOT1-E.FTLES -T2-E,NOBLK -T3-Block to be deleted does not exist
013 018 -50T1-F.PILES -T2-E.INMAPS -T3-Block to be deleted is in a mp
013 013 +SETTAB+

014 002 -STT1-IP1 C: ECS file capability for locally open disk fils (08.DPLBL)
014 003 -SOT1-IP2 D: Starting address in file

014 004 -SOT1-IP3 D: Word count

015 003 +MARGIN3O0+

015 004 =S1AT1-Class —-T3-Number -f-Description

015 005 -S1T1-E.PARMS -T3-E.NEGIX -U-C-1ist index is negative

015 006 -SOTT-E.PARMS —-T3-N.BIGIXK-U-C-11St iniex exceeds full C-=1list

015 007 -AT1-E.PARHMS -T3-E

+NEGPAR -U-Negative starting file address or naga
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015 009 -AT1-E.PARMS -T3-F.BIGPAR -U-File address plus word count exceeds file
015 011 -AT1-E.OPER -T3—-E.CAPTY -U-Type or options bad
015 012 -AT1-E.FILES -T3-E.NODFIL —U-No such disk file open by calling process
015 013 —AT1-E.FILES -T3-E.DIOERR2 -U-I/0 error reading pointer block (modifier
015 016 +MARGINO+
312 g:g —F-2 Error may occur after zero, one or more block have been delated.-%-
015 019 +MARGTIN30+
015 020 -AT1-E.FILES -T3-E.NOBLK2 -U-Block to be deleted does not exist (modi
015 023 -AT1-E.FILES -T3-E.TMGA2 -U-Block is attached to another process
015 026 -AT1-E.FILES -T3-E.INMAPS2-U-Block in some map in calling process
016 002 +MARGINO+
017 002 -STT1-IP1 C: Capability for ECS file (OB.DSTRY)
017 007 -S1T1-Class—T3-Number -TS-Description_
017 008 -S1T1-E.PARMS-T3-R.NEGIX-T5-C-1list indlist
017 009 -SOT1-E.FILES-T3-E,NOFIL-T5-File to be deleted does not exist
017 010 -SOT1-E.FILES-T3-E.NOTEMP-TS-File to be deleted is not empty
017 011 -S0T1-E.OPER-T3-E.CAPTY-T5-Type or options bad
018 002 -ST1TT-IPT C: Capability for source file (OB.RDFIL, OB.DELBL)
018 003 -SO0T1-IP2 D: Address in source file of block to be moved
018 004 -SOT1-IP3 C: Capahility for destination file (OB.WFILE, OB.CREBL)
018 005 -SOT1-IP4 D: Address in destination file of block to be moved
018 017 +MARGIN3O+
018 018 -S1AT1-E.FILES-T3-E.NOBLK-U-Block to be moved does not exist in
0718 020 -ATT-E.FILES -T3-E.TSBLK-U-A block already exists at the designated
018 022 -AT1-EB.FPILES-T3-E.MISHMCH-U-Files do not have equal data block siz=ss
018 023 -AT1-E.FILES -T3-E.INMAPS-U-Block to be moved is in a map
D18 024 —-AT1-E. PARMS -T3-E.NEGPT-U-File address negative
019 001 -AT1-E.PARMS-T3-E.BIGPT-U-File address too large
019 002 -AT1-E.PARMS-T3-E.NEGIX-U-C-list index is negative
719 003 -ATI-E.PARMS-T3-E.BIGIX-U-C-list index exceeds full C-list
019 004 -AT1-E.OPER-T3-E.CAPTY-U-Type or options bad
N19 005 +MARGINO+
020 002 -S1T1-Input parameter:
020 003 -S0T2-1IP1 C: Disk file capability (CB.OQPEN (OB.WFILE))
020 004 -SI1T1-Returned parameter:
020 D05 -SOT2-RCAP C: ECS file capability for open disk file
022 002 +MARGIN3S5+
N22 003 -S1AT1-0B.DSTRY -U-Destroy a file
022 004 -SOAT1-0B.CHNAM -U-Change unique nawme
022 N05 -SOAT1-0B.CREBL -U-Create a bhlock
022 006 -SOAT1-0B.DELBL -U-Delete a block
)22 007 -SOAT1-0B.FDAE -U-Direct ECS access
022 008 —-AT1-0B.PLMAP-T-Place in subprocess mag
022 009 -AT1-0B8.TRDB=-U-Test and reset dirty bit
D22 010 +MARGINO#
N22 012 «MARGIN35+
022 013 -SOAT1-Class -T3-Number -M-Description
72 010G -STATI-E.PARNS -TI1-RE.NEGTX—-U-C-Tist is negative
N22 015 -SOAT1-F.PARMS =T3-E.BIGIX-U-C-list index exceeds full C-list
322 N16 —=AT1-E.FTLES -T3-F.NODFIL -U-No such disk file or
122 018 -SOAT1-E.FILES -T3-E.TMOPN -U-Too many opens (local open count >
722 020 -S50AT1-E.FILLS =T3-E.NOLFH -0l-Too many locally open ftiles (> )

- DT aNaNY b cuctam tahlas 1l
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022 023 -SOATI E ABLOCK -T3-F.NOECS -U Tnsufticient flxed ECS to open file
N22 024 +MARGINO+

023 002 -S1T1- IP1 C: ECS file capability (or disk file capability

023 003 -S0T2-for locally open disk file (OB.CLOSE)

024 008 -S1T1-Class -T3- Number -T6- Description

D24 003 -S1TI1-E.PARNS —-T3-F.NEGTX -TG-C—lx;t 1ndex 1s negative

024 010 -SOT1-E.PARMS -T3-E.BIGIX -T6-C-list index excecds full C-list

024 011 -SOT1-F.0PER-T3-E.CAPTY-THK- Type or options bad

024 012 -SOT1-E.FILES -T3-E.NODFTL -Th-o such locally open rfile

024 013 -SOT1-F.FILES -T3-F.INMAPS -T6—Attached block in a map (modifier =
024 014 -SO0T6- file address of block in map)

025 002 -STT1-TPU C: ECS file capability for a locally open disk tile (?)
025 003 -SOT1-IP2 D: Starting address in fils
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025 004 -SO0T1-IP3 D: Word count

026 006 +MARGIN3O+

026 007 -AT1-Class -T3-Number -U-Description_

026 008 =-S1ATI1-E.PARMS =T3-E.NIGIX —-U-C-list index is negative

026 009 -ATI1-E.PARMS -T3-E.BIGIX -U-C- list index exceeds full C-list

026 010 —-AT1-E.PARMS -T3-E.NEGPAR -U-Negative starting file address or n27a

026 012 -ATI1-E.PARMS -T3-E.BIGPAR -U-Starting file address plus word count too
N26 014 -AT1-E.OPER -T3-E.CAPTY -U-Type or optioans bad

026 015 -AT1-E.FILES -T3-E.NABR3 —-U-No attached block records (disk system

026 018 +MARGINO+

026 019 -F-00 May occur after zero, one, or more blocks are attached.-Z-

N26 020

026 021 +MARGIN30+
026 022 -AT1-E.FILES -T3-E.TMA3 -U-Too many local attaches (> 212 - 1)
026 025 -AT1-E.FILES -T3-E.TMGA3 -U-Too many global attaches (> 208 - 1)

026 026 —-AT1-E.FTLES -T3-F.DIOERR3 -U-Disk I1/0 error (modifier = file address
027 001 -AT1-E.ABLOCK -T3-E.NOSWP -U-Insufficient swapped ECS in process disk

027 003 +MARGINO+

028 002 -S1T1-IP1 C: ECS file capability for a Iocally
028 003 -50T2-open disk file (OB. )

028 004 -SOT1-UP2 D: Starting file address

028 005 -SOT1-IP3 D: Word count

028 024 +MARGIN30+

029 001 -ATI1-Class -T3-Number -U-Description

029 002 -ATI-F.PARAS-T3-F.NEGIX =-N-C-11st imnlex 1s negative
029 003 -AT1-F.PARMS -T3-E.BIGIX -0I-C-list index exceeds full C-list

029 004 —-AT1-E.PARMS -T3-E.NEGPAR -U-Negative starting file address or
029 006 -AT1-E.PARMS -T3-E.BIGPAR -U-Starting file address plus word count too
029 008 -AT1-E.OPER -T3-E.CAPTY -U-Type or cptions bad

029 009 -ATI1-E.FILES -T3-E.NATH -U-Block not locally attached (modifier =

729 011 -AT1=-E.FILES -TJ-F.DIOERR -U-Disk I/0 error on block (modifier = file

029 013 -AT1-E.FILES -T3-E.TMD -U-Too many detaches (block is a map and

029 016 +MARGINO+

030 002 =-S51I5J10-IP1 C: ECS file capability for primaril file (0B.DERBL, 0OB.PDLBL)

030 003 -S50IS5J10-TP2 C: ECS file capability for secondary file (DOB.DLRBL,

031 005 -S1-Possible errors while interchanging file contents: -1T1-Class -T3=-Number -T5-Description

T360. 182 INVALID EDTT CODE
031 005 -S1-Possible errors while interchanging file contents: -1T1-Class -T3-Number -TS5-Description
CESCADSCADCHDCES IR AP LHDILAD LA DA D CADCEDCH S A CHDCHDLEDCHDICEDICHDICHEICIDICEICED CADLAD AP ADCADCHDCADCHADICEICEDCEDICEDICEDLHEDCEDCEDCE DD

031 006 +MARGIN25+

031 007 -S1TI-E.OPER -T3-E.CAPTY -U-Type or options bad

0311 008 -AT1-E.PARHS -TJI-E.NEGIX -U-C-list index is negative

031 009 -ATI1-E.PARMS -T3-E.BIGIX -U-C-list index exceeds full C-list

031 010 =-AT1-E.FILES -T3-E.NODFIL -U-File not locally open disk file (modifier=1 if
031 012 -AT1-E.PILES ~T3-E.INMAPS -U-Block in a map (moditier=file address of

031 014 -AT1-E.FILFS -T3-FE.TMOPN -U-File is open in another process (modifier=1 if
J31 01o -AT1-E.FILES -T3-R.ZLEV -U-F1le is one Jevel [1le (modiftier=1 1f secon
)31 018 -AT1-E.ALLOC -T3-F.NODSK —-U-Insufficient disk space in file accountina

032 002 =-S1TI1-IP1 C: Capabhility for file (DR.RDFLL, (OR.WFLLF))
032 D03 -SOTI-IP2 D: Address in file

132 004 -SOT1-IP3 D: Address in Central Memory

112 005 =% 1=-TPU D= Count of word=s to bhs tran=forroid
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033 012 -S1AT1-Class -T3-Number -U-Description

033 013 -S1AT1-E.PAEMS -T3-R.NEGTX -U-C-list index is negative

033 014 -ATI1-F.PARMS -T3-E.,BIGIX -U-C-1list index exceeds full C-list

033 015 -AT1-E.PARNS =T3-E.NEGPAR =U-Word count negative

033 016 -SOAT1-E.PARMS —-T3-E.NEGPT -U-File address negative or

033 019 -SOAT1-E.PARMS -T3-E.BIGPAR —U-File address plus word count (IP2 + IPH)
033 022 -AT1-E.OPER-T3-E.CAPTY —U-Type or opticns bad

033 D23 +MARGINO+

034 002 -S1I5J10-IP1 C: ECS file capability for a locally open disk file (0B.ECLM)
034 019 +MARGIN30+

034 020 -S1AT1-Class -T3-Number -U-Description

034 021 -STAT1-E.PABRMS ~-T3-E,.NEGIX -0U-C-list index negative

034 022 -SOAT1-E.PARMS-T3-E.BIGIX -U-C-1list index too large

034 023

—=SOAT1-E.OPER -T3-E.CAPTY -U-Type or options bad
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034 024 -SOAT1-E.FILES -T3-E.NOFIL -U-No such cpen disk file

035 001 -SOAT1-E.FILES -T3-E.EXCLAN -U-Local exclusive claim already

035 002 -SOAT1-E.FILES -T3-E.SHCLAM -U-Local shared claim already

035 003 -SOAT1-E.FILES -T3-E.TIMOUT -U-Time out on claim wait queue

035 004 +MARGINO+

036 002 -S1I5J10-IP1 C: ECS file capability for a locally open disk (0B.SCLH)

Inc. sy

036 010 +MARGIN30+

036 011 -S1AT1-Class -T3-Number -U-Description

036 012 -S1AT1-E,PARMS -T3-E,NEGIX -U-C-list index negative
036 013 -SOAT1-E.PARMS-T3-E.BIGIX -U-C-list index too large
036 014 -SOAT1-R.OPER —T3-E.CAPTY —-U-Type or options bad

036 015 -SOAT1-E.FILES —T3-E.NODPTL-U-No such open disk file

Moore Business Forma,

036 076 -SOATT=-E.FILES ~-T3-E.EXCLAN —0U-Local exclusive clalm already
036 017 -SOAT1-E.FILES —-T3-E.SHCLAM —U-Local shared claim already

036 018 -SOAT1-E.FILES -T3-E.TIMOUT -U-Time out on claim wait queue

036 019 +MARGINO+

037 002 -S1I5310-IP1 C: ECS file capability for a locally open disk file (OB.REL)

037 010 +MARGIN30+

037 011 -STATT1-Class -T3-Number -0U-Description

037 012 -S1AT1-E.PARMS -T3-E.NEGIX -U-C-list index negative
037 013 -SOAT1-E.PARMS -T3-E.BIGIX -U-C-list index too large
037 014 -SOAT1-E.OPER -T3-E.CAPTY -U-Type or options bad

037 015 -SOAT1-E.FILES -T3-E.NODFIL-U-No such open disk file
037 016 -SOAT1-E.FILES -T3-E.NOCLAM -U-No local claim exists

037 017 +HARGINO+

038 002 -S1T1-IP1 C: Capability for file

038 003 -SO0T1-IP2 D: Address of buffer for the shape numbers
038 004 -SOT1-TP3 D: Buffer size

038 016 +MARGIN30+

038 017 -S1AT1-Class —-T3-Number -U-Description

® © ¢ o ¢ o o o o o o

038 018 -ST1ATI-E.FILES -T3-E.NOFIL -0-File whose shape 1S to be real does not
038 020 -AT1-E.PARMS -T3-E.NEGIX -U-C-list index negative

033 021 -AT1-E.PARMS -T3-E.BIGIX -U-Coslist index exceeds full C-list

038 022 -AT1-E.PARMS -T3-E.NEGPT -U-Buffer address is negative

038 023 -SOAT1-E.PARMS -T3-E.NEGPAR -U-Buffer size < 0

033 024 -SOAT1-E.PARMS -T3-FE.BIGPAR -U-Buffer address plus size exceeds user's

039 002 -AT1-E.OPER -T3-E.CAPTY -U-Type or options bad
039 003 +MARGINO+

040 002 -S1T1-IP1 C: Capability for ECS file

040 003 -SOT1-IP2 D: Address of block in FCS file

040 013 +MARGIN30+

040 014 -S1AT1-Class —-T3-Number -U-Description

040 015 -STATT1-E.FILES -T3-E.NODFIL-U-The file does not exist

040 016 -AT1-E.OPER -T3-E.CAPTY-U-Type or options bad

040 017 —-AT1-E.PARMS -T3-F.NEGIX -U-C-list index is ncqgative

040 018 =AT1-E.PARMS -T3-F.BIGIX -0-C=-list index excecds full C-list

040 019 —-AT1-%.PARMS -T3-E.NEGPAR-U-The address of the block is negative
0oun 020 -AT1-E.PARMS-T3-F.BIGPAR-I-The address of the block is too large

140 021 #MARGINO+

041 002 -51AT1-No input parameter

041 009 +MARGIN3O+

041 010 -AT1-E.FILES -T3-F.INMAPS-U-Some block of some file is in a map (file
N4l 012 +MARGTNO+

1D ) =S 1T1=Tnnnt narameotrarse
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- %2 004 -S0I10J15-IP2 D: %ero for reset; non-zoro for - 4

042 005 =S1T1-Returned paramoter

042 006 -S1I10J15-X6 is set to the old value of the over-ride flaq

042 014 +MARGIN30+

042 015 -AT1-Class -T3-Number —U-Description =

042 076 —ATI-E.FILES =T3-E.NODFTL -U-No such locally open 1isk file

042 017 -AT1-E. PARMS —T3-E.NIGIX -U-C-list index is negative

042 018B -ATI1-E.PARMS —T3-E.BIGIX -U-C-lis* index exceeds full C-list

042 019 -AT1-E.OPER -T3-E.CAPTY =U-Type or options bad

D42 020 +MARGINO+

043 002 -S1I5J10-IP1 C: ECS file capability for a locally open disk file

043 003 -S0I5310-1P2 D: Address of a block 1in the file

043 014U +MARGIN3O+

© 060 00 0 7 000" 0 00 0 0w ¢

P
7 )

\‘

. 99 @ ©
A

l
>




	System Calls
	File Actions


{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}



