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I --4t',r"OSER-SYSTE!t INTJH!!~I!Q! WU:;;:t;lue,:J 
The CAL Ti■e Sharing sys~/4Yides a nu■ber of actions which are 
available to the y7r":o "'~~at he can interact vith the syste■• The 
actions apply to tire objects created and ■aintained by the ECS and disk 
s ste■s: files ,,_as allocation blocks event channels ca 1bilit 
lists C-lists), operations, processes, and class codes. ~ recor 

ept in a tab e 1.n cs, ca e t e Mas er Object Table (!!!Or), of 
objects existing in E:s at any giYen ti ■e. Each entry in nor gives 

of the object and its ECS location. ____ _ 

The user ■akes a call upon the system by setting up the appropriate 
para■eter list for the action he wants to initiate, prior to passing 
control to the system entry/exit routines by executing a CEJ instruc
tion. (The ~J_.~ce~u~ Exchang um cause the c t co f 
the 61100 central processor's registers to be exchanged with a similar 
16 word package in Central Me■ory.) The syste■ entry/exit routines 
determine the nature of the user's call, collect ind check the 
para ■eters needed for the action, transfer control to the proper syste■ 
action routine, and finally, return control to the user (by 1nother 
CEJ, which restores the registers) after the syste ■ action is 
co■pleted. 

11.1,1 Beguesting a Syste■ Action 

The CEJ instruction used to call the syste■ supplies the infor■ation 
required to initiate the action and return to the user. (See Figure 
1.) In particular, it is expected that the CEJ was in the upper JO 
bits of the instruction word; of these 30 bits, the lover 1B bits are 
used by the syste■ to locate the user's input para■eter (IPI list. If 
this 18 bit field is negative, the co■ple ■ent of the low order 4 bits 
specify which register in the user's exchange package contains the 
input para■eter list pointer (e.g., -J -> BJ; -10 -> 121. Otherwise, 
the 18 bit field itself is taken to be the IP list pointer. This 
pointer is checked for legality (i.e., it ■ust be positiYe and less 
than the user's field lengthl and an error is generated if aPPtOPriate. 
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Figure 1. Syste■ Call Instruction 
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Each entry in the input para■eter (IP} list ■ay be one of fouC' types 
(see Figure 2): type D, a 60-bit data ite■; type c, a capability 
specifieC"; type BD, a block data specifieC"; OC' type BC, a block 
capability specifieC". Type c, a capability specifieC', ■ay be eitheC' 

ect OC' indirect, The diC"ect _ _,..~ • • • • a index 
n the useC" 1 s ca abilit list 
uires that indexl be the i 

for a C-list; thespecified capa --- {it, l_~ tj2.«-<-L 
giYen by index1. Each capabili 
access to a particulaC' object in add 
(file, process, eYent channel, etc,) 
that articulaC" ob·ect o tion bits. 

3 
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Figure 2. Input.Para■eter (IP) List Types 
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The first parameter, that is, the first word of the IP list (called 
IPO), is alvays expected to be an index into the user's capability 
list. This para■eter, after being checked for legality (i.e., it must 
be positive and vithin the range of the full c-listl, is used to fetch 
the capability for the operation ~hich specifies the actioe to be 
perfor■ed, and the nature of the para ■eters of the a=tion. (If the 
capability is not for an operation, an error is generated.I 

Qp~lli!!..2 are ECS objects which direct the transfer of control fro■ 
the user to the syste■ vhen the user calls upon the syste ■. They 
identify the action(sl to be taken by the syste■ and direct the passing 
of para■eters to the syste■ or between user sabpro=esses (see 2.3 
SUBPROCESSES). An operation consists of one or ■ore orders, each of 
which designates a particular syste■ action, and a set of para■eter 
specifications which indicate the type (capability or datu■ I of each 
ara■eter re uired f the action and the re u·red o tions for each 

I ca abilit para■eter. Basically, the parameter specifications in the 
!(operation are~f tvo genere -- para■2!ters which are per■anently "fixed" 
I within the operation and those that are provided by the user. When an 
I operation is first created, before any of its parameters have been 
I specified, all para■eter specifications are typed "none". Before the 

o eration can be used all of its arameters ■ust be s ecified usin 
the actions provide! for specifying operation para■ eters. If the 
action is para■eterless, the operation contains no para■ eter 

information. 

~(J(A/11 

/).d-cl I/ a. :.. i ,:.,,~~I' 

(AP) list. This list consists of para■eters which are "fixed" L~-.._~~e:_ __ _ 
operation and of user-sup lied para■ eters drawn fro■ the IP list. The 
IP list should contain, in successive words, data■ para ■eters, (type DI 
vhich are transferred directly to the actual para ■2!ter list; C-list 
indices (type C), which designate capabilities in the user's fall 
c-list• block data ara■eters t e BD which s ecif a block of data 
words to be transferred to the actual para ■eter list; and block 
capability indices (type BC), which specify a nu■ber of capabilities to 
be transferred. Tvo vords are copied to the actual para ■eter list for 
each capability para■eter (capabilities are two vords longt and one 
word is copied for each data■ para ■eter. Daring the construction of 
the actual para■eter list, errors vill be generated if 11 a C-list 
inde-.: is bad (i.e., is negative or outside the full -C-list); 2) if the 
type and options (indicated belov by "OB.x"t in the capability do not 
correspond to those specified by the para ■eter infor■ation in the 
operation (this checking is not perfor■ ed if the para ■eter specifica
tion is "any capability"I; or 3) if a "none" para■eter specification is 
encountered in vhich case para■eter processing ter■inates. 

5 
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N + \.I V 
SOC G*♦ r _,. ,/1,, ~ \)J\,\ Actual-Para■eter- (A/) 
C + • , .. .Y~v-'.J' Figure 3. Ell:a ■ple of Input Para■eter (IP) and 

SO V *+ ~~-"' \:l ~ ~ I IPOIIndell: for ;specifiesoperator to direct construction of AP 
AT T *+ \'\ \)' ~ J I .. lpability !.:..list and transfer-of-control-to-proper-EC5 action co 
AT T G+ :::J '7~ 60-bit datu11 

AATT TT GG: .\)\:J\t11i.JY",\s)• II I C-----12-word I 
~ .. t----D----~capability----

AT T G+ .~ I BC 60-bit datu11 
ATG ♦ ~\., I • C I 

A
ll.TT TT G++ o,r': . \J. I t-l --BD~---lblock ofl2-word /\ 

I 
--f 

I 
I 
I 

)/" ca abilities 
AT T + I -1- I -------AT T G+ 
AT T *+ 
AT + 

513 + 
AT ♦ 

AT G + 
AT Q + 

51 + 
♦ 

+ 
♦ 

+ 
+ 
+ 
+ 

D lfill:ed paraaeter
-word capability 

I 

block ofl 60-bit 

---------1 
-----------f 

I 
I 

~data words-------------------1 
60-bi t- da tu11 

After the actual para ■eter (AP) list is completed; the operation is 
checked to see if tbe action is a sub rocess call or ·u■• If sa a 
flag bit will indicate the presence of a class code (tbe subprocess 
na11e) in tbe operation. In this case, the operation also contains a 
para■eter type bit ■ask indicating the type (capability or datu■ I of 
each parameter. The syste■ entry/ell:it routine places the class code 
fro■ the operation, the nu■ber of para11eters, and the bit mask into the 
user's process descriptor in the actual parameter list area. 

I 
+ Finally, t e EC5 action number is ell:tracted from the operation and is 

102 

029 S1 
030 
031 

+ used as an indell: to a jump to the proper entry point for the desired , J . , 

5 
+ ~':_5 action. When the action is co■pleted, control retarns to the Wlfl-6t!_ c,n£;. ( ~ ~+,~ ., 

032 51 + lfn~e conditions when the nor■al function of an ECS s ste■ action ~~-
033 + cannot be carried out but the condition is not serious enoagb to 
034 + warrant the generation of an error, an P-return will rasult. If this 
o 35 + occurs, the count of P-returns initiated for tbe operation is 
036 + increased, and the operation is checked to see if it contains any ■ore 
037 + orders (which are specified as alternative actions). If so, the nell:t 
038 + order of the operation is interpreted. This process is identical to 
039 + the one described above, except that tbe actual parameter list contains 
040 + the para11eters for all orders ap to and including the current one. If 
041 + the P-return count reaches the number of orders in the operiltion, 
042 + (i.e., all illternative actions have been tried and have ended in an 
043 + P-return) control is returned to the aser. fl /J 

___ s.,__--=-----------=-~:-------:---::--"77""=-::--:-::~-:-:-:=-~-::-;--.::-:-------:--=---;--;---:-----::----:---,-,------_JKa~tr:1...d.£.u.'ht:n...._)C-4-£,.Cf..L...!:!aaa60,a:iu_ __ 
Oll4 51 + There are two different ways in which control is returned to the aser -------------
045 + depending upon whether an action co■ pleted normally (possibly ilfter one 

006 6 



007C V3.0 

032 

001 
002 
003 
004 
005 
006 
007 
008 
s 

009 Sl 
010 
••• 
015 
016 

s 
s 

017 84 
s 
s 

018 Sl 
019 
020 
021 
022 
023 
024 
025 
026 
027 
028 
029 
030 
031 
032 
033 

s 
034 
036 
037 
038 
039 
040 

s 
s 

042 
043 

s 
s 

••• ••• 

007 

s1:: 
SOB 
SOT 
SOB 
SOT 
AF! 

S2 

F 
z 

T 

♦ 

+ 
+ 
+ 
♦ 

♦ 

+ 
♦ 

+ 
♦ 

+ 
♦ 

♦ 

• 
♦ 

♦ 

♦ 

+ 
♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

+ 
+ 
+ 
♦ 

♦ 

+ 
♦ 

♦ 

♦ 

♦ 

♦ 

T*+ 
♦ 

♦ 

♦ 

♦ 

♦ 

I 
I 
I 
I 
I 

----- ----------------

January 1971 

or more F-returns) or the F-return count became equal to the nu■ber of 
orders in the operation. The normal return causes the user's P-=ounter 
to be incremented by the nu ■ber supplied by the user in the low order 
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 
len th· othe vise an error is enerated. lfhen the return to the us 

102 

_results from an ultimate F-return, the user's P-counter is left 
unchanged. 

,h,,w1JL~w ,vr;tii.,.~-/ -4 /\Jl-'z;::,.J ~La,,v,?oi-,-"./4 ;{k c,,._t-4,, t/~ .,,;z;{,,. /~J./J.e,,_..) ~,..:, ,;l/4 uuc ,,,/ d,, ,·~~, <r/-o-~ (}.c./'-6- t 
Mt 18 of the CEJ instruction is also checked. If zero, no return of O I, •>-e, 

data or capabilities is authorized. If one, the word following the CEJ O(tn.Lrfc,-:, foce 4-'5,: ., . __ ) 
■ost contain a ointer to a return authorizatio as shown i fi u 1 
The I returned fields are both set by the syste■ to the actual nu■ber 
of data (capabilities) returned. 

I 4. 1.2 Errors: 

The use of improper para■eters in making an ECS syste■ call is 
considered to be an error on the part of the process which is ■aking 
the call. lfhen an error is detected, i-t is first assigned an error 
class and nu ■ ber. The class identifies the type of the error, while 
the nu■ber in oints the articular error within at e. Further■ore 
associated with each subprocess within a process is an error selection 
■ask (ES") indicating the classes of errors the subprocess is prepared 
to handle. The "ancestors" of the current subprocess (see ?I are 
checked (starting with the current subprocess) to find a subprocess 
whose ES" indicates it is willing to handle this class of errors. _The 
subprocess which accepts the error is called and is passed the error 
class and nu■ ber as -&Pl and AP2. (See Figure 4.) E1:ecution in the 
error processing subprocess is initiated at the normal entry point-1. 
A precaution is taken against error loops; the subprocess which accepts 
the error is te■ porarily disqualified fro■ accepting any ■ore occur
rences of the errors in the sa■e class. 

Figure 4. Error Class and Nu■ ber 

-----
AP1 I ( class'> I 

r- -f 
AP2 I ■odifier·, ·, !number I 

Possible errors during syste ■ entry/e1:it processing of an ECS syste■ 
action call: 

I ..,&----fJsed when the ret11rn is •ia a waeturn vith para■eter" Opetatton (Sle!e 
I 4-.--5-S·u-b-p-r-oce s & Ca 11 I ct i o 11 & J 
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Error Description 

Tbe IP list pointer address is<- 2l 
The IP list pointer address is greater than tbe 

user's field length 
c- st ne ati,e 
C-list index too large (not vitbin full C-listl 
First paraaeter (IPO) does not point to a capability 

for an operation 
The operation does not exist 
"ANY• paraaeters specification encoontered 
T e or o tions bad for a ca abilit ra ■ te 
C-list does not exist 
IP list extends past user's field length 
The new P-counter is negative on return to user 
The new P-counter exceeds the user's field length 
No subprocess to take error class 

8 
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7 ALTER CODES. EXPANDED EDIT CODES. FOOTNOTES, AND ERROR MESSAGES 

PAG LIN 

001 001 +PRO!IT+ 
001 002 +SWIDTB71+ 
001 003 +DEPTH50+ 
001 004 +LEBGTB71+ 
001 005 +!ARGIRO+ 

CODE 

001 0_1)6 +TITLE+SYSTEK CALLS 
001 007 ♦ SOBTITLE+Janoary 1971 
002 00) +SETTAB2=13,3=19,4=39,5=55,6=69+ 
002 004 -S2AT1-59-T2-51-TJ-47-T4-JO-T5-17-T6-0 
002 005 -SOBS,13,19,39,55,69-
002 006 -SOT1- CEJ 

-T2- / /-TJ- IP list -T4- / / / / / -T5-
-T5- offset OQ..7 007 -SOT2- -T3- ointer-T4-

002 010 -51AT1-59-T4-30-T5-17-T6-0 
002 011 -SOBS,39,55,69-
002 012 -SOTl- unconditional ju ■ p-T4- / / / / / / / 
002 015 -S1AT1-59-T3-44-T4-30-T5-17-T6-0 
002 016 -5085,19,39,55,69-
002 017 -SOT1- I returned -TJ- I allowed -T4-

_/ 

002 018 -SOTS- buffer 002 020 -SOT1- t returned -TJ- I allowed -T4- ///////-TS- index to 

002 021 -SOTS- return capa-
002 022 -SOT4- //////-TS- bilities 

P-countec 

003 013 +SETTAB+ 
004 003 +SETTAB1=10 2=23 3=36 4=49 5=60+ 

------
004 004 -SJTl-59-TS-0 
004 005 -50B10,60-
004 006 -SO-Type D -TJ-datu■ 
004 008 -S2T1-59 58 -T4-17-T5-0 
004 010 -50810,12,49,60-
004 011 -SO-direct-Tl- 0 J__, _ _.L.--1=_,J_/_/ / 
004 013 -S2T1-59 58 -T2-47-T3-36-T4-17-T5-0 

/ / I/ -T4-

004 014 -50810,12,23,36,49,60- -T2- .i.n.!1.Ul 

indegl 

004 015 -SO-indirect -Tl- 1 / / / / / 
004 017 -S2T1-59-T2-47-TJ-30-T4-17-T5-0 
004 018 -S0810,23,36,49,60-
004 Ol'l -50-TJ..£._e BQ_ -Tl-_/_/ L / .L-.L.-- -T2- !!.!!!. -.! 3- / / / / I I -T4 -

-004 021 -52- -T1-59-T2-47-TJ-30-T4-17-T5-0 
004 022 -SOBl0,23,36,49,60-
004 02] -so-Type BC -Tl-////// -T2- ,!lll -T3- / / / / / / 

-T4- i.n!lU 

004 025 +SETTAB+ 006 003 -soc-Actaal Para ■eter (A~ List Interactions -G4,20--T4-/ 
<•><•><•><•><•><•><•><•><•><•>~•><•><•><•~<•><~>~~~•J<•><•>~<!.,><•><•>~><•><•><!l__<•><•L<• 

-TS-

T360.162 ATTE"PT TO OVERLAY VALID CHABACT!R WHILE DRAWING HORIZONTAL L[N!S 
?06 OOJ -soc-Actual Para ■eter (AP) List Interactions -G4,20--T4-/ •><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 
on~ 004 -sO-IPO -¥4,20,29--Tl-Index foe -T4-specifleeoperatoc to dlcect constr"ctlon of ~P ~0~ DO~ - Tl-Apability -T4-list and tcansfec of control to propor ECS actton co~a. -Jq,i ,2~,hO- -yyR~- _ _ 
,_ ,_ ,. ✓--✓- ✓- , __ ,_,,.,,.,,.,,.,,. ✓·,✓• ,.,✓.,,.,,.,,.,,.,,. ,.,,.,,.,,.,,.,,.,,.,,.,,.,,.,,.,,.,,.,,.,,.,,.,,. ,.,,.,,.,,., 



. ...... 

T360.167 ATTE"PT TO OVERLAY VALID CHARAC?ER WHILE DRAWING VERTICAL LINE , 
006 005 -AT1-Apability -T4-list and transfer of control to proper ECS action code. -34,20,29,60- -VV60-
<•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 
<•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 

T360.184 AS-IS TEXT EXCEEDS COLU"N WIDTH 
006 005 -AT1-Apability -T4-list and transfer of control to proper ECS action code. -34,20,29,60- -VV6)
<•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><*><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 
006 006 -AT2- D -T4- 60-bit datua -G4,20,29,60-
<•><•><•><•><•><•><•><•><*><•><•><•><•><•><•><•><•><•><•><•><•><•><•><*><•><•><•><•><•><•><•><•><•><•><•><•><•><*><•><•><•><•><•> 

T360.162 ATTE"PT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES 
006 006 -AT2- D -T4- 60-bit datum -G4,20,29,60-
<•><•><•><•><•><*><•><*><•><•><•><•><*><•><•><•><•><•><•><•><•><•><•><*><•><•><•><*><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 
006 007 -AT2- C -T4- 2-vord -G4,20-
<•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 

T360.162 ATTE"PT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES 
006 007 -AT2- C -T4- 2-vord -G4,20-



' 

1 

ALTER CODES, EXPANDED EDIT CODES, FOOTNOTES. AND ERROR ftESSAGES 

PAG LIN CODE 

<•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 
006 008 -AT2- D -T4- capability -G4,20,29,60-
<•><•><•><•><•><•><•><•><•><•><*><*><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 

T360.162 ATTE~PT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES 
006 008 AT2- D 4- a abili -G4 20 9 60-
<•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 
006 009 -AT2- BC -T4- 60-bit datum -G4,20-
<•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 

T360.162 ATTE~PT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES 
006 009 -AT2- BC -T4- 60-bit datum -G4 20-
<•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 
006 010 -AT2-C -G4,20-
<•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 

T360.162 ATTEePT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES 
006 010 -AT2-C -G4 20-
<•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 
006 011 -AT2-BD -T4- block of 2-vord -G4,20-
<•><•><•><•><•><•><•><•><•><•><•><•><•><*><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 

T360.162 ATTEePT TO OVEBLAr VALID CHARACTER WHILE DRAWING HORIZONTAL LINES 
006 011 -AT2-BD -T4- block of 2-vord -G4 20-
<•><•><•><•><•><•><•><•><•><*><*><•><•><*><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 
006 012 -AT2-. -T4- capabilities 
006 013 -AT2-. -T4-
006 014 -AT2-. -T4- • -G4,20,29,60-
<*><•><•><•><•><•><•><*><*><•><•><•><*><*><*><*><•><*><*><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 

T360.162 ATTEePT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES 
006 014 -AT2-. -T4- . -G4,20,29,60-
<•><•><•><•><•><•><•><•><•><•><•><•><•><•><*><*><*><*><*><*><*><•><*><*><*><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 
006 015 -AT2- D -T4- fixed para■eter -Q4,20- -G29,60-
<•><*><•><*><*><•><*><*><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 

T360.162 ATTE~PT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES 
006 015 -AT2- D -T4- fixed para■eter -04,20- -G29,60-
<•><•><*><•><•><•><•><*><•><*><•><•><•><*><•><•><•><•><•><•><•><•><•><•><•><•><•><•><*><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 
006 016 -AT4- -vord capability 
006 017 -S1G29,60-
006 018 -AT4- block of 60-bit 
006 019 -AT4- data vords -G29,60 
<•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 

T360.162 ATTE~PT TO OVERLAY VALID CHARACTER WHILE DRAWING HORIZONTAL LINES 
006 019 -AT4- data vords -G29,60 
<•><•><•><•><•><•><•><•><•><*><*><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 

T360.182 INVALID EDIT CODE 
006 019 -AT4- data vords -G29,60 
<•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 

______ <_•_>_<_•_>_<_•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><*>i*><•><•><!><•><•><•><•><•><•><•><•><•><•><•><•><~~-<~> 



'7 
I 

T360. 183 EDIT CODE PROCESSING OUT OP SYNCHRONIZATION 
006 019 -AT4- data words -G29,60 
<•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 
006 020 -AT4- 60-bit data■ -Q-
oo7 0 11 ■ust contain a pointer to a return authorization• as shovn in figure 1, 
007 012 -F- 1 Used vhen the return is via a "Return wit~ para■eter" operation (see 
007 013 4.5 Subprocess Call Actions). -z-
007 014 
007 035 +SETTAB1=10,2=16,3=45,4=57+ 
007 036 -50B16,57-
007 037 -SOT1-AP1 -T2- class 
007 038 -50B16,45,57 
<•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 

T360.182 INVALID EDIT CODE 
007 038 -50B16,45,57 
<•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 

T360.183 EDIT CODE PROCESSING OUT OP SYNCHRONIZATION 
007 038 -50816,45,57 
<•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•><•> 
007 039 -SOT1-AP2 -T2- modifier -T3- number 
007 041 +SETTAB+ 



PAG LIN 

008 001 
008 002 
008 003 
008 004 
008 005 
008 006 
008 007 
008 008 
008 009 
008 010 
008 011 
008 012 

----008 013 
008 014 
008 015 
008 016 

ALTER CODES EXPANDED EDIT CODES FOOTNOTES AND ER OR NES E 

CODE 

-Sl-£!~2§ -T2-~£ -T4-Error Description 
-Sl-E.PARttS -T2-E.NEGPT -T4-The IP list pointer address is<- 20 
-sO-E.PARNS -T2-E.BIGPT -T4-The IP list pointer address is greater than the 
-SOT4- user's field length 
-SO-E.PARNS -T2-E.NEXIX -T4-C-list negative 

SO-E.PARNS -T2-E.BIGIX -T4-C list index too large (not within full C-listl 
-sO-E.OPER -T2-E.IPO -T4-First parameter (IPO) does not point to a capability 
-SOT4- for an operation 
-SO-E.OPER -T2-E.NOOP -T4-The operation does not exist 
-SO-E.OPER -T2-E.PSANf -T4-"ANf" parameters specification encountered 
-SO-E.OPER -T2-E.CAPTY -T4-Type or options bad for a capability parameter 

SO-E.NISCE -T2 E.CLftOT -T4 C-list does not exist 
-SO-E.OPER -T2-E.ttANPAR -T4-IP list extends past user's field length 
-SO-E.PARNS -T2-E.NEGPAR -T4-The new P-counter is negative on return to user 
-S0-E.PARNS -T2-E.BIGP1R -T4-The nev P-counter exceeds the user's field length 
-s0-E.NOERR -T2-E.NOERR1 -T4-No subprocess to take error class 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••• 
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007 + File Actions 
s 
s 

008 S1 + 
s 

The Time-Shaeinq SystPrn peovides a nurnbee of actions foe handling 

009 + 
s 

files. A desceiption of files and how they dee handled unjee TSS 

010 • 
s 

0 11 + 

I 

l 
appears in S ction 2.1. The following list summarizes the 3.vailable 

actions: 
s 
s 

') 13 S lAT □ + 
.---,;--,;-;-;;;--;;-;----------=-------==-=-~~~-----------------------------·J 

ECS F1.le_Act1.011s D1.sk_Filc!_Act1.ons l 
s 
s 

014 S 111.T □ + 
'l 

Create a file Create a file 
s 

015 AT u • 
s 

_______________ _,_ __ __:C:..:r:.ce=-a=-=t-=e---=a=--d::..::.a-=t-=a:........:b:..:l:.co=-c::..:.:k _______ c=-r:::....::e-=a:..:t:..:e::.... -'a=--=-d-=a:..:t:..:a:........:b=--=l=-o-=c-"k'------------------------------.
1 

fl 16 AT u 
s 

017 AT u 
s 

0 18 AT □ 
s 

019 
s 

0 20 /IT u 
s 

021 AT □ 

s 
022 AT u 

s 
02) AT u 

s 
24 so 
s 

025 so 
s 

026 so 
s 

027 so 
s 

0 28 so 
s 

029 so 
s 

0 )0 so 
s 

()] 1 so 

01 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

• 
+ 

+ 

+ 

• 
+ 

+ 

Del~te a d3ta block 

Delete a fil<! 

Check missing block: (peobe) 

Read file shape 

Read/writP information 

Move a data block 

Test and reset diety bit 

Del~te a data block 

Delete a file 

Check foe missing block on 1isk file? 

(pr.ohe) 

Open r:ead only (read/write) 

Close 

Pseuno-close 

Attach file blocks 

Detach file blocks 

Inter:chanqe file contPnts (shaz'lm) 

Make sbar:Prl claim 

Make exclusive claim 

Release claim 

Display file inform'ltion 

Privileged cr:eat 

Clo~P all oppn files tJ II eft 

I 

_I 
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0 32 
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001 so t 

s 
002 so t 

s 
00] t 

s 
s . 
s 

oos S 1 t 

s 
:, 006 t 
1 s • ! • 
: s ! , 

s l 008 S 1 t 

j s 
s 

') 9 Slr + 
s 

010 SOT + 
s ....._ 0 11 SOT t 

s 
'.J 12 sor ♦ 

s 
s 

013 S1 • 
} s 

01l1 • 
s 

015 • 
s 

016 t 

' s 
017 • 

s 
'""' 018 t 

s 
019 ♦ 

s 
0 20 + 

s 
0?1 + 

s 
22 • 
s 

0 23 ♦ 

s 
0?~ • 

I) 

~lose all open files over-ride 

Return and reset Jisk subsystem 

clocks 

Detailed descriptions of these actions appear below. For a general 

description of how the user calls the system to initiate an action, see 

section 

Create_an SCS_file 

IP 1 C: Capa 1 1ty for a lloca t1.on block (OB. CRFIL) 

IP 2 D: C-list index to return cap:1.bility 

IP) D: tlumber of levels in th file 

IP4 D: Pointer to a list of shape numhers 

~hen a file is created, only the file ~escriptor is =onstru=t j_ Th 

file descriptor contains a pointer to the coot of th file tree 

(initially empt.y since no clata or pointer blocks exist) Th us c 

supplies the cap~bility of the allocation block which 1.s o fund the 

ECS space occupied by the file. The user must also supply the iniex of 

the C-list slo where the system will put the capability for the newly 

created file (all option bits in the capability fot· th new f i l ar 

turned on). The l~st two parameters of the file create action, 

indicate th numher of level (n) cont ined in th structure of th~ 

fil tree, and a point c to a list of n sh pc numbers (51 thco1ir1h n), 

tbe first n-1 of which indicate the number of branches tcom ach 

pointer block at each succe:sive l vel of the file tre : the last shape 

1 '.) 2 
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001 
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002 
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003 

onJ 

+ 

.. 
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nu 11bec (Sn) qives the uniform size of all data blocks in the tile. A 

"one level file" (IPJ=1) consists of a single data block of length S1 • 

Each sh~e number (S1 excepte~) must_be_a_non-negative_EO~e£_Qf_!~Q-
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001~ 
s 

003 IIT T a+ 
s 
s • 
s 

004 S 1AT *+ 
s 

005 AT T U+ 
s 

006 AT T U+ 
s 

007 AT T a+ 
s 

008 AT T U+ 
s 

009 ♦ 

s o,o AT T U+ 
s 

0 11 AT T a+ 
s 

012 so ♦ 

s 
U l .J ♦ 

s 
014 /IT T U+ 

s 
15 AT T a+ 
s 

016 AT T U+ 
....... s 

017 AT T U+ 
s 

018 ♦ 

s 
0 l ') AT T U+ 

1 

/')I) u 

I Possible errors while creating an E:s file: 

£1~ss 

E. A BLOCK 

E.llllLOCK 

f:.PARMS 

E.PI\RMS 

E. PARMS 

E.PARMS 

E.PA!H15 

E.OPER 

E. FILES 

E.FILES 

E.FILES 

E. FILES 

.til!!!!.Qg!: 

E.NOABLK 

E.NOECS 

E. NEG IX 

E.BIGIX 

E. NEG PT 

E.NEGPAfl 

E. BIG PAR 

E. CAPTY 

E. NEGSIZ 

E. BIGSIZ 

E.NOTPOW 

E. nIGfTL 

Descri,etion 

Allocation block does not exist 

No ECS avail~ble 

:-list index is negative. 

:-list index exceeds full C-list 

Pointer to list of shape numbers i5 

neqa ti ve 

Level number n < 1 

Level number is too larg2 or 

Pointer to list of shape nu~bers plus 

list length exceeas users FL 

Type or options bad 

Non-positive shape number 

5hape numbers exceeds 21 7 -1 

Shape number other th n S1 not a power of 

2 

Total size or ti.LP. excee:is 259-1 

li 

102 
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s 
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005 SlT ♦ 

s 
006 SOT ♦ 

s 
007 SOT ♦ 

s 
: "'I s • ! s • ~ 8 s T + 

s 
' ooq SOT ♦ 
j 

s 
j 010 SOT + 

s 
0 1 1 SOT + 

s 
s 
s 

012 S 1 + 
s 

013 + 
s 

014 + 
s 

015 + 
s 

016 ♦ 

s 
017 + 

s 
0 Hl ♦ 

s 
s 

1 019 S 1 + 
<; 

020 + 
s 

021 ♦ 

5 
fl22 ♦ 

s 
0.23 + 

s 
5 

••t p t 

••• I. ♦ 

fl"5 

I Create a disk file (priviledqed operation *l 

Inp1t paramPters: 

IP 1 LJ: Disk accounting r:ecor:d number 

IP2 BD: Shape numbers s(Y. through Sn 

I~ 

RPturn9d parameters: 

RDAT E~{fDisk unique name, header block siza, ani disk address 

(one word) 

RCAP 2: EC<; file capability for new file 

A file of the specified dimensions (se 'Craate ECS file'I is created 

in both P.CS and the 1isk system 1ata str:ucture. The resulting disk 

file is op ned for the creating process. The new fila is associated 

with the ilislc accounting r cor:l specifier\ by the fir t parameter (Il:'1), 

and this recor~ must fun~ all por:manent ~isk s ace ~ccupied by th 

file. Although spac is r:eserval on the disk or th Eile header block 

(see below), i~ is not. copierl to the dis!<. until the file is closPd. 

Por ii di~k filo, the first level of poin r: • (or: the dat 
/ 

block i nj a 

one level file) is associator! with the hoa er block of t.he fib (in 

contr st to the scheme for r.cs f il !'S in which the file es ri r tor a n.l 

file root 1rc SPpar t Al • Ti1U!'., iE he new f i l i a one level f i lP, 

the data block j s fund ii anrl arld ed t t hP E: incarn tion of the f i lP. 

--------------------
I • Privi o g oper'lt1ons nr,, us 
I and re !J.Q!c u llowPl t Ii in~~ts. 

1y pr1v1 t qe 

10 2 
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006 
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007 
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008 
s 

'") s 
009 Sl 

s 
s 

010 SlT 
s 

012 sou 
s 

liS T 
J s 

0 14 so 
s 

015 SOT 
s 

016 SOT 

' s 
017 SOT 
s 

" 018 so 
s 

019 so 

' s 
s 

021 S 1 
s 

022 
s 

1 2] 
s 

0 24 ., s 
025 

s 
02fi 

006 

+ 

+ 

+ 

+ 

+ 

+ 

t 

♦ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

♦ 

An ECS file capability (with write access) together with the disk 

unique name and header block address arc returned to the caller via the 

return parameter mechanisms (see ) . The ECS file capability h3s 

all options set except for: OB.DSTRY, ::>B.CRNAl'l, Ofl.CREBL, Dfl.DELBL, 

OB.PLMAP, 08.PD~E, and OB.TRDB. There are many restrictions on the 

shape of a ~isk file. Considerations of efficiency and utility have 

forced what may seem to be arbitrary l1m1tat1ous on the range of the 

dimensions of a disk file. 

I Sl!!!£e re 2 trictions: one level files - data block size< 512 - 4 

multi-level files - number of levels~ 11 

data block size= 128 or 256 or 

< 129 

: 2**n (tor somP n) 
~ ,J 

first shape number (Sl) $_ 128 

total length of file$_ 2~6 - 1 

In addition to errors which may h d tect d while processin~ the file 

description, errors may be encountered in funding the newly create . 
file. Pixed ECS spac:e is funded from th process allocation lac(:~• 

one-level file rec ives the data block size plus 4 woris; a mul i-level 

file receives th sum of the number of leveis plus the first shape 

number plus [our. ' Permal)ent disk space is fnnded from the disk 

6 
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001 + 
) s 

002 + 
s 

00) + 
s 
s 
s 

00 ll S 1 .. 
s 

"\ s 
006 SlT T*+ 

s 
"'\ s 

007 S l'l' T*+ 
s 

008 SOT 'l'*+ 
s 

009 SOT 'T. + 
s 

010 SOT + 
s 

0 11 SOT • 
s 

0 1 2 SOT 'l'•• 

s 
013 SOT + 

s 
...., 014 SOT T*+ 

s 
J15 SOT + 

s 
016 SOT T*+ 

s 
017 SOT T*+ 

s 
0 18 sor T•+ 

s 
19 SOT T*+ 
s 

020 SOT T*• 
s 

021 sor T++ 
s 

022 SOT • 

')0 7 

accountin,i record (IPl); a onP-lcvel filP rrc<>ives from 1 to 7 se::tors 

de pP.rd i n<J on 

sectoc. ~e,,i 

dL o/;'1-i<:,rl-~·D ii, ,.~--- ~~~ __,,,..£.:_ ,,.,,.,, _. / __,./ J r:-,. . 
Possihfe ~rrors ~hile creating a dlsk file: 

Clil§S 

E. PA f:"IS 

E.PILES 

E.c'IL2S 

".:. PI Lf..'> 

E. PILCS 

S. PI L ,5 

E. PI I.ES 

~.PILP.S 

'::.ADLOC'< 

E. A!JLOC" 

,, .AnLOCK 

Nu mher 

r. NEG PA fl 

r.. LLi"V 

E. ~EGS E 

~ . Pr,;5 n 

F:. NOTPOII 

E. PIGFTL 

B. NOL I'll 

P.. "Ul.L 

P. NOADLK 

?.. •WECS 

l'. 1/0IJSK 

Descrioti n 

L<'V el < 1 

~cl numu;!i' too lar<Je 

Data bloc~ sLzP negative or -t=-tt'l-

~ l!il~)- too'\. small (< 128) 

5hap 0 number too small (< !CJ) 

Jata block too 61.g (mult1.- lrvel > 51 l) (onP

lcvel > 50 ; shape number too bi') (> 128) 

Data ulock Lze or. pointer: block siz 

(multi-level file) not power of 2 

file too big () 2J6 - 1) 

Too many locally open fil_s 

Dtsk system tables full 

Disk accoun inq record dos not exis 

Uot enough fixerl ·CS for file 

Not i>no11<Jh o..,rmanent disk sp;1c in 

~disk acco11 nt in<J r~cord 
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Cceate_an_ECS_Pile Data_Block 

IP1 C: Capability for file (00.CBEBL) 

IP2 D: Aldress of block 1n the file 

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

(Sn) may be added subse:iuently, one at a time, to hold data or co1e. A. 

count of the subproc ss map entries which i:-efec:ence the data blo::k is 

maintained with each data block. (This count is importan wb.en 

deleting a bloclc - see below). To create a bloclc, the usec: supplies a 

capability foe: the file to which the block is being added, anj an 

address which is contained in the block 11hich is to be ad1ed to the 

file. 

When a data block is added to a file, it may also b necessac:y for the 

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

block and the file descriptor. Recall that po1uter blocks are re1u1re 

to link the file descriptor to the datl hlo::ks in any file with more 

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

allocated ccs space 1s charge,! to the 1llocat1on block associaterl with 

the file. 
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00 1 N + Possible err:or:s while ct:eating a block: ) s 
s . 
s 

002 S1T T*+ Clas~ ~m be£ Desci:ietion 
s 
s 

003 SlT T*+ E.PI\RMS E.NEGIX C-list index is negativ~ 
s f./ 

004 sor T*+ E.PARMS E. BIGIX. C-list index el'ceeds full C-list 
'") s 

005 sor T*+ E.PARMS E.NEGPT Address of new block is negative 
s 

1 006 SOT T*+ E.PARi"IS E. BIGPT Add t:ess of new block ~ file length 
s 

007 SOT + (addt:ess t:angc: 0 to length-1) 
1 s 

008 SOT T*+ E.OPER E. CJ\PTY Type Ot: options bad 
s ,, 009 SOT T*+ E. FILES E.NOFIL File does not exist 

c.on«pO')'tM l:o s 
010 SOT T*+ E. FIL F:S E. ISBLK Addt:ess of new block i.dl a i ea t es- an dlt:eady 

') s 
0 11 SOT + existing block 

s 
012 SOT 1'*+ E. /\BLOCK E.NOECS No £CS space available 

OO'l 1 
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005 S1 + 
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006 • 
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007 • 
~ s 

OOR + 
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ooq + 
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010 • 
"'I s 

0 11 • 
s 
s 

0 12 S 1 + 

s ..,, 0 13 + 

s 
014 + 

s 
0 1'j + 

s 
016 ♦ 

s 
017 ♦ 

s 
018 ♦ 

s 
s 

01g S1 • 
s 

020 • 
s 

021 + 

s 
022 • 

s 
023 • 

0 1 n 

Cr~~t~_disk_file data_block_ 

IP 1 C: ECS file capability foi:- loc:illy open disk file (O!l. DCilBLl 

IP2 D: Starting file aAdress 

IPJ D: Word count 

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

enlarged is specified by giving thP. ECS file capability (IPll for 'l 

locally open disk file (i.e., a disk file which has been opened by the 

calling process!. More than one block may be added at on=e. Blocks 

beginning with the one containing the starting file address (I P2l 

through the one containing the starting address plus the word =ount 

(IP2 • IPJ) arc createrl and at£ache!:! to the calling process. 

All new aata blocks and any necessary new pointer blocks are funder] on 

the disk by the disk acconnting r =ord associated with the jisk file. 

Disk space for all data blocks is fund rl before any bloc~s arc created 

(unused space is returned in case of in rror). ~'!~ee~:! ECS space for 

attaching the new data blocks is charg d to the swapped Es account of 

t:he call1.ng process. Th actual E:s f1.le space occupiei by he new 

file blocks is absorbed by the disk systt!m EC allocation block. 

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

the disk file to be enldt:gt!d is fr ZPn, (i.P., il.11 usage is beinq p3.iJ 

for by a sinyle user). On on0.-lP.vel di k file this action 
/' ,&A j':. ~. ) ,., , ..... r.7U...L ("o~ 

, 
a.d..il£ ~, . .:) cnu,. le irnJ. Errors may occur aftcc one Ot: mor. hlocks h<1ve been 

crea terl. The f i lP ad1ress oE the first block !12! cceated is dde'l to 

., 
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s 
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008 S01' T*+ 
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ooq sor T*+ 
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010 SOT + 
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0 11 SOT T*+ 
s 

s l' + 
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013 SOT T*+ 
s 

01U SOT T*+ 
s 

"'15 sor T*+ 
s 

016 soT + 
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*** sOT + 
s 

120 SOT T*+ 
s 

0 21 SOT + 
s ....., 022 SOT T*+ 
s 

J 23 soT ♦ 

S· 
0 2ll SOT + 

s 
12 5 SOT T*+ 

s 
c; 

••• p z ♦ 

') I 1 

, 

the error number to indicate the state of the file when he error 

occurred. 

I Possible errors while creating a disk file data block: 

Clas§ _£.!!!he£ 

E.PARMS NnmberAR 

E.PIIHMS E. NF.GIX 

E.PARMS E. OIGIX 

E.PIIRMS E.NEGPAR 

L PARMS E.BIGPAR 

E. OPER E.CAPTY 

E. PILES E. NOD PtL 

P..PILf<; E.DIOl::RRt 

E. FILES F.. [SDLKt 

E. PILES E. NAO Rt 

}- ' 
~.ABLOCK E.NODSK 

DescriQ!ion 

Descri]:!tion 

C-list index is negative 

:-list index exceejs full C-list 

Negative starting file a~iress or negativP 

word count 

Pile address plus word count exceeds filP 

lengt 

Type or options h:1d 

No such disk file opened by this process 

Error on pointer block read from disk 

(modifier= filg address of first block n3t 

created) 

Datil block address air arly xists (modifier 

file address of blo::k which exists) 

No dttach~d block rccor , i.P., disk systgm 

out of local ~tor1gP (moJiri r - rile dJdress 

o[ first blor:k no create [ / -
Ins11fficient disk spacr- to f11n l ll ata blocks 

1 "!rroc: c;iy ocr:ur ,:ift_r 7. ro, onP oc: mur'l hloclt hilV) been creat 1. 

1 1 
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I Delete a data block_fi:om_an_ECS_file ~ Bllt 

I Pl C: Capability foi: file (Oil. DELl"IL) 

IP2 D: /\Jdi:ess of block to be deleted 

I\ block can be deleted fi:om a file as long as it is not i:efei:enced by 

an entry in some subpi:oc ss •nap (i:ef.eren::::~ count = 0). The usei: must 

supply the capability index foe the file and 

file of the block which is to be :lel~te'l. 

the addi:ess within th~ 

If h bl3ck is i: fei:enced 

by a map enti:y, an error is issued. 

Possible eri:ors while deleting a data hlock from an ECS file: 

E. Pl\ Rl'IS 

P.. PAR MS 

E.PARIIS 

E. PA RMS 

E.OPER 

E. FI LF.S 

E.FILES 

E. NEGIX 

E. IJIGIX 

E. NEGP/\R 

E. BIGP/\R 

E.CAPTY 

F.. NOOLK 

F. INl'I/\PS 

Descr igt ion 

C-list is neqative 

C-list index exceeds full C-list 

Pointei: is negative 

Pointei: is too lai:ge 

Type or options bad 

Alack to be del~ted does not exist 

Block to b deleted is in a map 
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32 rn 2 

001 N + 
s 
s 

002 51T + 

Delete _a_block fr-om_a_disk_fil,, _ 

A 
IP 1 C: !':CS file capabili.ty for- locdlly :,pen disk file (OB. ~LBL) 

s 
003 SOT + IP2 D: Starting addr-ess in file 

s 
004 SOT + IP3 D: Wor-d count 

s 
005 S 1 + Data blocks may be deleted fr-om a locally open disk file. 

s 
006 + specih.ed by giving the ECS file capability (IP1l for- 'l. loc'l. lly open 

s 
007 + disk file. More than one block may be deleted at a time. Blocks ar-e 

s 
008 + destr-oyed beginning with the block containing the star-ting file 3.djr-ess 

s 
009 + (I P2) tbr-ough the block containing the star-ting addr-ess plus tbe wor-j 

s 
010 + count (I P2 + I P3). 

s 
s 

0 11 S1 + The blocks to be deleted may be either- on the disk (unattached) nr- in 
s 

012 + ECS. If in ECS, they must be attachPd only to the c'l.lling pr-ocess. 
s 

013 ♦ Fur-tber-mor-e, they l!lay not be in any maps. 
1 s 

s 
0 14 51 + The disk space occupied by the delet d data blocks is r-etundej to the 

s 
015 + disk accounting r-ecor-d associated with the file. Space for- 'l.ny pointer-

s 
016 + blocks which may become empty is not r-efunded until the file is 

s 
017 • yl obally closed (no longer- in use) or- pseuclo-closed ('l. technique for 

s 
018 ♦ updating the disk version of file) . f somP of the data blocks wer-

s 
0 19 • locally attach d, swapped ECS space is r-0fund d to the c~lling pr-o~r-am. 

s 
s 

020 S1 ♦ Thn op r-ation to delct~ disk filP data hlo=ks will P-r-etur-n if the isk 
5 ..-'{_, d j '· f 

0 21 ♦ 

s 
022 ♦ 

file is fr-ozPn. 

disk files.' An 

This d ct ion fl o only ,i<I .1-i:e~h Pe-lei 
a-, • f•." I , 

r-r-or may occur- af r- on 'br- mor-e 

,rn ::>ne-level 

blocks hdve been 
s 
23 + dPletcd. The filP address of the first blo=k !~~ dPleted is arlrl d t 

0 14 111 
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s 
020 I\T T U+ 
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0 21 + 

s 
022 + 

s 
023 l\T T U+ 

s 
24 + 

s 
025 + 

s 
026 AT T U+ 

s 
s 

*** p 7. + 

015 

I the error number to facilitate error recovery. 

I Possible errors while deleting a block from a disk file: 

n.2§2 !! u mbgi;:_ 

E. PARl'IS E. NEGIX 

E. PA RMS E. BIGIX 

E. PIIRMS E. NEG PAR 

E. PARllS E. BIGPAR 

E. OPF.R E. CAPTY 

E. PILES E. NODFIL 

E. FILES E. DIOERR2 

E. r· IL ES E. NODLK2 

E. FILES E.TMG/\2 

E. FILES F..INMIIPS2 

Descri_etion 

C-list index is negative 

C-list index exceeds full :-list 

Negative starting file address or neg:1-

tive word count 

rile address plus word count exceeds file 

length 

Type or options bad 

No such disk file open by calling process 

I/0 error reading pointer block (modifier 

file address of first block not 

deleted) 

Block to he deleted does not exist (modi

file address of tirst block which 

doPs not exist) 

Dlock is ilttachcd to another prOCPSS 

(modifier file a '!dress of att:1ched 

block) 

Block in somP map in ca 11 i ng process 

I 2 Error may occur nft r z-ro, on or morn block have bend leted. 
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I Move an ECS File Block (Ee. M6ttj 

IP 1 C: Capability for source file (OB. RD FIL, OB. OELBL) 

IP2 D: Address 1.n source fl.le of hlock to be moved 

I P3 C: Capability for destination file (OB.WFILR, OB. CREDL) 

I P4 D: Address in destination file of block to be moved 

Pile blocks can be transferred between ECS files whose data block sizes 

(Sn) are equal. In addition to the c3p3bilities for the source and 

destination files, the system expects to receive from tbe user the 

address within the source file of the block to be moved and the address 

in the destination file to which the block is being moved. Any address 

within ~ach block suffices. If the block to be moved is referenced by 

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

problems when swapping; therefore 30 error is issued. 

would cause 

If no errors 

occur, th~ nesignated block is deleted from the source file and added 

to the destination file. The contents of the block are not affect d. 

I Possible errors while moving a block: 

E. FILES E.NOBLK fl lock to be moved do s not PX ist in 

source file 

E. PILES E. ISBLK A block already exists at the desiqnated 

ddress in the destination file 

r.. FILES E. MIS11CH Files do not have equal :lat a block siz s 

E.FILES E. INMAPS Block to be moved is in a aap 

P.. PARMS E.NEGPT Pile adnress neg3tive 

1 2 
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001 AT T U+ E. PARMS E. BIGPT Pile addr-ess too lar-ge 
s 

002 AT T U+ F:. PAlll1S E. NEGIX C-1 ist in delC is negative 
s 

003 AT T (I+ E. PAlll'lS E.IJIGIX C-list index exceeils full ::-list 
s 

004 AT T □ + E.OPER r. CAPT'! Typp or- opt ions bad 

"') 
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Input parameter:: 

/. II ,, 
.... Ju 

IP1 C: Disk fil capability (OU.OPEN (OA.WPILEII 

Returned parameter:: 

HCAP ~: ECS file capability for: open disk file 

Before a disk file can be manipulatej, it must first be logically 

openPd. The opeu action returns an ECS file capability for: the EC 

incarnation of the disk file. Almost all disk file operations r:e1uir:e 

this .cs fil 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 count permits 

r:epeate 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. 

The dis1< file capability (IPl) 

identification for: the disk 

contains the 

file. The 

disk 

first 

opene , t P. 1ea er ock or t e t e must e rea 

address and uniqu 

time a disk file is 

rom t e jisk and an 

ECS file created from the shape description contained therein. 

guent opens return a capability for the ECS file created by the 

Subse-

open wit,out regu1r1ng a dtsk re erence. 

"="-
If the file has not been opened previously by the calling process, the 

process is charged for the fixed ECS space required for the ECS fil 

descriptor and the first 1 v 1 of the file tree. On the disk, the 

20 
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s 
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(c&J '1"{>,k~'i';C''i 

first level of the file is stored in the header block of the file and 

mus·t be brought to ECS when the file is O[>ened. If the file is frozen 

or is already open in the calling process, no charg~ is made for fixe1 

ECS space. Fixeu ECS space is funded by the process 'lllocation hlock; 

a one-lev 1 file must pdy for space equal to the data block size plus 

four; a multi-level file pays for space equal to the number of levels 

p us t e num er o~ ranc e rom the first level (51) plus four. :,,,, oc< . ;.1i . 

M Jt.J.-c .. Ov<J-Ul .Z (La.~-:e ... - t ~,,U.c•. /:.,, c{ (l!.,,, ,,.._,., ;:✓-u -6-u.•clf', a,.~~~c 
~ ~v•Y cC ✓x,fi-u ti-· o-!'I_ ~~-•-c; c;;.,c, ~ ,=.,,.,_,£rra-~/, 

An ECS file capability, with or without write access, is returnei 

depending on wnether the open rea<l only or open rPad/write operation 

was call for. 
,1 I/ 

The open read/write operation requires an 'idditional -
option hit (OIJ.Qf'ILE) in the rl;i_sk file capab· lity (IP1) 

I Orv,... J-~•- ✓ v·• ~ _:,, ~'., ! .P-< ' 

ECS system parameter :::fieckinq;;- 4 In e:i_o:ta'oi, 
, l , -.. •~· / 

to S'l tisfy the 
. <v 71. c, 06. (:X.,P~,.,, a.. ,I 0/3, 001. 13t. 

file capability are ANDed with the-option bits of the user supplied 

disk tile capability (IP1) before the ECS file capability is returned 

tote ca ler. Fina owing options are turned Q_! in the ECS 

file capability which is retur11erl: 00.DSTRY, 00.CHNfll'I, OB.CREBL, 

08.DELBL, OB.PLl1AP, DB.PDhE, and OB.TBDB. 0....-e 

I) l 1 .!. 1 
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0 1 1 S 1 ♦ 
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014 S1AT *+ 
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015 SOAT *+ 
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016 AT T [J ♦ 

s 
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s 
01B SOAT *• 

s 
019 ♦ 

'i 
o :2r SOAT •• 
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021 AT T U+ 
s 

022 AT T U+ 
s 

023 SOAT •• 

022 

I Prohibited options are: 

08.DSTRY 

08.CHNAM 

OB.CREBL 

08.DELBL 

08.FDAE 

OB. PL11AP 

OB. TRDB 

Destroy a file 

Change unique name 

Ci:eate a block 

Delete a block 

Direct ECS access 

Place in subprocess map 

Test and reset dirty bit 

~ c.hncl.Zu.c,.- ~ <./ •✓-:-,,, ( rr .·,<-< 3/~"' 
Possible errors while opeJing a disk file: 

£1~22 Number_ 

E. PARMS E. NEGIX 

E. PARMS E.DI~GiiC 

E. PILES E. NOD IL 

E. PILES E. TMOPN 

E. PHES • NOL PH 

e. FILES E. FULL 

E.OPER E. CAP'rY 

E. A BLOCK E. NOECS 

£.t1,tC<xA> c,1//00l'JS 

C-list is negative 

C-list index exceeds full :-list 

No such disk file oi: 

Disk pai:ity eri:oi: on header block 

Too many opens (local open count > 

f~-1 oi: global open count> 21s-11 

Too many locally op n files 

Disk system tables full 

Type oi: options bad 

Insufficient fixed ECS to open file 

,L_,, vU;1:,, Ce,;., f /.) ,0 J --:1 /l-' cc_ 

22 
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I Close a disk file 

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

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 

close will cause the contents of the file on the disk to be updated to 

reflect all changes in the file content and size. Should the system 

crash after a successfully completej =lose, it is unlikely that 

information in or about the file will be lost. On the other hand, as 

long as the file remains open by some pro=ess, all changes made since 

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

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

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

blocks of the file which are attached to the process are deta=hed, anj 

the swapped ECS space is refunded to the process. Fixed E:s spa=e is 

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

If the local open count becomes zero, any local claims on the file are 

released an th?. global open count is decrement d. When the global 

ope□ count becomes zero, a request is sent to a special disk system 

process which will update th· contents of the file on the disk . The 

update is carried on simultaneously with the execution of the process 

requestinq the close file action. The upd3ting of the file on th disk 

consists of re-writin1 ~ny pointer blo=ks which point directly or 

23 
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indirectly to data bl3c 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 

address on the disk. In thLs way, the old contents of the file will 

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

complete. 

I Possible errors while closing a disk file: 

Class Number 

E. PARIIS E. NEGIX 

E.PARIIS E. BIGIX 

E.OPER E. CAl'TY 

E. FI LES E. NODFIL 

E. FILES E. INl'I/IPS 

DescrirtiQD 

C-list index is negative 

C-list index exceeds full C-list 

Type or optLons bad 

No such locally open file 

llttached I.Jlock in a map (modifier 

file address of block in map) 

24 
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I l\ttach_file_blockJ.2L or:A1ctt') 

IP.!L C: ECS file capability for a locally open disk file (?I 

IP2 D: Starting address in file 

IP3 D: liord count 

Data blocks of a disk file may be ~ii~£he~ by a process . l\ttaching a 

data block will cause the block to be held in ECS until the block is 

detached. IE the data block is not already attached, a disk read i5 

initiated to bring the block from the disk. However, the process does 

not wait for the block to arrive from the disk. Since several 

processes may share a file and attach the same block, a global 

attachment count is maintained for 1isk tile data b[ocks. If the block 

being attached is already in P.:s by virtue of being attached by some 

other process, no disk read need he initiated. To permit multiple 

attaches by a single process, a local attachment count is used t~ 

prevent one user from over-riding the attaches of another user. Unless 

the file (IP1) is "frozen", the user is charged for swapped ECS space 

for each block which was not previously Locally attached. 

Several data blocks may be attached by one call to the disk system. 

All data blocks fr~m the block containing the starting file address 

(IP2) through the data block containing the starting file address plus 

the word count (!F2 + JP1) are attached. If IP1 is :1 one level file, 

only parameter check in i performed~si nee t hP. first l vel 
(,:e. ~ ~,.z,,1) / 

of :l disk 

f i l is brought to EC~when th file i. opcneil. 

10 2 
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Errors may occur in the process of attach~n~ a_sequenc~ of data blocks. 
c,/, .:C-U -!'.,:,c•G..,,o ~ a... .-,.ce,,,-.,,::c-,::_:.,/4_"/ (·C,,c/',e,v,,, /°-:.,Va.,.,._ .-cA .,vw·CC A /k rt26,, 

n---t:h~ cas , the file address of the block causing the error will be 
ct .. , ,a_~t.. _"? ~ .,-t:,,i.·,· _e.A.A..o-' J 
added to the error number. All blocks preceding the error block will 

already be attached. 

Possible errors on attaching file block (s): 

Class Numba·i;: nescrietion 

E.PARt1S E. Nir.IX C-list index is negative 

E. PAR'IS E.BIGIX c- list index excee:ls full C-list 

E. PARMS E.NEGPAR Negative starting file a:ldress or nega-
::;> 

@ve word count 

E.Pi'I.Bl"IS E.DIGPAR Starting file address plus word count too 

E.OPER E.CAPTY or options bad 

E. FILES E.NAOR3 No attached block rec or:l s (disk system 

out of loca storage) (modifH!r = file 

address of last block. attached) 

E. f'II.ES F..TMA 3 Too many local attaches (> 212 1) 

G
?odifier file address of last block 

ttached) 
j 

E.PILES E.TMGA3 Too many glob a 1 attaches (> ~ - 1 ) 

E. F [LES E. nro • R[P Disk I/0 error (modifier file address 

@ last blo=k d ttach_ed) 

$:i lay occur aft~r Zf'ro_:eor more bl cks are attachert. 

o( 
6 

T.h cc 1,li.. 
,,,.~ -.... 4.-it; 

..-,.. At'. 

c-/ ,,,<'/4 _.,....,, 

..,.,,,£- ,,-~ ,,C 
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I Detach Disk File B!g~t§ 

IP1 C: ECS file capability foi: a locally 

~hsk hfo con. 

'.lfp2 l): Stdrting file address 

IP] O: Worrl count 

Wheu portions of a disk file are no longer needed in ECS, the 

coi:i:esponding blocks of the file should he detached. In '1 tar:hing a 

disk file block, the local attachment count is decremented. rf th 

local attachmP.nt count. goes to zei:o, the global attachment count foi: 

the block is deci:emented. If the global count becomes zei:o, the hlock 

is i:emoved fi:om the ECS incarnation of the disk file. [f the hlo::k is 

clean (i.e., the rlii:ty bit on the ECS file block is not set), the block 

does not neeu o be wi:itten to the dis\. othei:wise, the block is 

written to the fii:st avdilable position on the disk. The newly written 

block will not be li[lked (on th.e disk) to its file headei: until a ::lose 

or pseudo-close is pP.i:foi:med on the file. 

Un ess t e .l e lS rozen, swa pp PCS space w.1 '1 on all 

blocks foi: which. the local att· chment count ha become zei:o. A with 

"attach", moi:e than one block may be detach d by a sin~le call on ~ 

disk subsystem. Also, ei:i:ors may occur aftei: one oi: mar blocks hilve 

been detacher!. In his case, th. file 'l'ldress of th offending block 

is added to the error number. 

I Possible errors while detaching a filo: 
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I Intercha!!..9.e_file contents ("shazam"I 

IP 1 C: 

('""I 

ECS file capability for primarh1 file (OB.~, OB.PDLRLI 

IP 2 C: ECS f il capability for se::::ondary file ( OB. 

08. DDL BL) 

It is possible to interchange the contents of two disk files without 

copying data from one file to the other. Whenever one file is 

considered to be the "backup" version of another file containing the 

updated version of the file, the file interchange action may be use to 

securely update the b~ckup file. The file interchange is performed by 

first updating the contents of both files on the disk an then 

interchanginry the root pointers of the two files in ECS and on the 

The order or disk writes is such that Ai-si the secon3ary file 

header is 
~s~-

clobbered,_ Then the primary file is update.t_to contain the 
a]\, 

form,_ contents of the secondary file. Finally, the secondary file 

hea er is 

contents of the primary 

t e 

file. By 

point to what was formerly tb. 

using this algorithm, a system 

failure at any point will leave th primary file either unchanged or 

containing the contents of the secondary file. The secondary file will 
d,£oMd.., 

be I) unchan d, 2) goniP, or 3) vill contain the previous contents of 

the primary file. After the interchange, all blocks of both files will 

"'i----be 11d8tached" (i.e., on the clisk). 

In ordP.r to int rchange two fil s, s veral conditions must be m t. 

Both files must be loc lly open and must not b op nei by any ther 

process. N block of either file ro~y b in a map and th ccounting 

lO 
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record the smaller file must fund the increase in file size. The 

accounting record of the larger file will be refunded an appropriate 

amount of space. One level files cannot participate in a file 

interchange. 

E.OPEfl 

E.PARMS 

E.PA?MS 

E.FILES 

E. FILES 

E. FIL ES 

E. FILES 

E.ALLOC 

E.CAPTY 

E. NEG IX 

E.BIGIX 

E.NODPIL 

Type or options b3d 

C-list index is negative 

C-list index exceeds full C-list 

File not locally open disk file (modifier=l if 

ftconda ry file; 0 if primary file) 

E.INMAPS Block in a map (modifier=file address of 

E.TMOPN 

E.ZLEV 

E.NODSK 

~fending blo::k) 

File is open in another process (modifier=l if 

secondary file; 0 if primary file) 

File is one level file (modifier= 1 if secon

~y file; 0 if primary file) 

Insufficient disk space in file accouotinq 

J 1 
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6ead_JwriteL_file 

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

IP2 D: Address 1.n ti.le 

IP3 D: Address in Central Memory 

IP4 D: Count of words to be transferred 

The action of reading (writin:J) an ECS file 

transfers words between the address space of 

the running (::urr2nt) subpr-oc2ss and the data 

blocks of a file. In addition to the capabi

lity index for the file, the user specifies 

the address in the file of (for-) tile desir-ed 

information, the address in Central ~emory of 

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

the number of vords that are to be read 

(written). If a tr-ansfer is requested which 

involves a file address corr-esponding to a 

non-present data block, the transfer- proceeds 

until the non-present file address is encoun-

tered, wher-eupon P-retur-n action passes effll- C,6)--/ 

the di k syst·u. which supplies wissi!KJ t,}{,l,,\.~ 

h-lUCkS a lid cet h±Lli Les the: act COOtt"Ol to the 

disk system. The disk system will check to 

see if the file (IP1) is a locally open disk. 

file. If not, an F'-retur-n will again b 
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tions"). 

(see "Pt"ocess contr-ol" u nd "Oper-a

T f the file is a :l.iRk tile, th2 

missing blocks will be fetche:l. from the jisk, 

the tcansfer- per:focmed, and the blocks 

celeased or: r:etucned to the disk. If a block 

which does not exist in the disk vecsion of 

the fil;i is encounter:ed, an 

initiated. 

Possible eccor:s while ceading 

file: 

[!escr:i,etion 

C-list index is negative 

P-re IICII 

C-list indeK exceeds full :-list 

~ocd count negative 

Pile addr:ess negative or: 

CM addt"ess negative 

File a<iilr: ess plus word count (IP 2 + 

eceeds file length oc 

is 

:I 

I P41 

CM addr ss plus IIOt"d count (IP1+IP41 

~xce rt ll SPC' ie lPngth 

Type or pt ions had 
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~E.!.~_an_exclusive claim_on_a_file --1_,l.U"L 

I P1 C: ECS file capability fot: a locally open disk file (OB.ECLPII 

ll An exclusive claim may be honot:ed only when no othet: clsim (exclusive 
. '>- ----- "' ../ / 7'"" ' ~ '-- .lj • 

I or shared) has been issued for tbe file in question. :otherwise the 
s 

005 process is ajded to the end of the claim w:1it queue fot: the file (IP1) • :r/ • .,,~ '• 
s 

006 
s 

007 
s 

0 08 
s 

+ 

+ rf' '· J I o· , 

./, ( I 'J L 
(." ,✓ .j 

+ I I ~ 
\ I l 

' 

This queue is used to keep track of =l:1ims which cannot be honot:ed due 

to outstanding claims on the file . 

below), the claim wait queue is che=kej. If non-empty, eithet: a single 

Whenever a claim is t:eleased (see 

09 + V 
,, 

s 
010 + l--

/~( I I 
!(J-);o. I } 

exc usive c aim is onore from t e he:1d o the queue pt:3Videj no othet: 

claims exist on the file, or a sequence of sbai:ed claims is processed 
s 

0 1 1 
s 

012 
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013 
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014 
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015 
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0 16 
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017 
s 
s 
18 
s 
s 
20 
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021 
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22 
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024 

0 14 

+ )11 
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5 1 + 

S 1 AT * + 

51AT *+ 

SOAT *+ 

S OAT * + 

SOAT *• 

/ 

<'. 

from the beginning of the queue. To avoid locking up a usct: pt:ocess in 

the disk system, a time limit is enforced in the claim wait ~ueue. If 

a claim cannot be satisfied aftet: a wait of one to two minu es in the 
r-~-\ I , 

queue, the uset: is r.emoved from the ueue and an is t:etui:ned to 

the caller. Finally, the claim mech~nisms permit only one claim pet: 

USPr. Any attempt by a single user to make more than 3ne claim on a 

single file ~ill cause n et:t:Ot: to be t:etui:ned. 

I Possible et:t:ot:s while making an exclusive claim: 

f.!.!!22 !!J!mber Oesct:iEtion 

E. PARMS r.. NEGIX C-list ind X n gative 

E. PARM E. IHGIX r.-1 L t index too lar:-gc 

LOPER E.CAPTY Type or:- options ad 

E. FILES E. NOFIL No s11ch op ll disk file 

14 

1) 
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Make a shared claim on a file ,.,.,.,,.. 

I P1 C: ECS file capability for a locally open disk (0B.SCLM) 

If the file is not exclusively claimed by some other process and no 

process is waiting for an exclusive claim, a shared =laim is honoi:ed. 

Note that the shared claim can be honored f3r several processes and has 

the effect of preventing_a~ exclusive claim. If the claim cannot be 
:., /·~-~.,_,/ :>"~ 

honored, the user i£1added to the end of the claim wait queue v (See , 

above.) 

I Possible errors while make a shai:ed claim: 

Class Number DescriQtion 

E.PARMS E. NEGIX C-list index negative 

E. PARMS E.BIGIX C-list index too large 

R. 0PER E. CAPTY Type or options bad 

E.FILES E.NODFIL No such open disk file 

E. PI LF.S E.EXCLAM Local exclusive claim ali:eady 

E. FILES E.SHCLAM Local shared claim alr ajy 

-E !'II.El. E TT'10 11T rime Ott t OR elnim wait !}tte11e 

l 

10 

). 
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B~le~se claim on a file .-:12LSe 

IP 1 C: ECS file capability for:- a locally open disk file (OB. REL) 

If there is a claim (shai:-ed or exclusive) on the file by the calling 

process, tne ~laim status is updated to i:-ef lect the i:-elease of 

the claim. If the claim was an exclusive claim or the last shared 

claim on the file, the claim wait queue is pi:-ocessed. Either one 

exclusive claimer or a sequence of shai:-ed claimers (whichever o::curs 

first) are activated fi:-om the claim 11ait queue. 

I Possible ere i:-s while i:-eleasing a claim: 

Class Number Descr1Et12n 

E.PARMS E. NEG IX C-list index negative 

E. PARMS E. BIGIX C-list index too larg 

E.OPER E.CAPTY Type 0[" oph.ons bad 

E. FILES E.NODFIL No such open disk file 

E. FILES E. NOCLAM tlo local claim exists 

]7 
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002 
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003 
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s 
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~ () 0 5 
s 

006 
~ s 

007 

~ -/ 
s 

008 
s .,,. 009 ..... s 

010 
s 

• 0 11 
s 

012 
19 s 

013 
s ,. 014 
s 
s .. 015 
s 
s 

• 017 
s 
s 

,. 018 
s 

019 

• s 
020 

s 

• 21 
s 

0 22 
1' s 

023 
s 

024 

018 

VJ.O 

N ♦ 

SlT ♦ 

SOT ♦ 

SOT ♦ 

Sl + 

+ 

♦ 

♦ 

+ 

+ 

♦ 

+ 

♦ 

♦ 

S1 ♦ 

Sll\T *+ 

S 1AT *+ 

♦ 

AT T U+ 

AT T U+ 

AT T U+ 

SOAT *+ 

SOAT *• 

Read shaoe of an_ECS_file 

IPl C: Capability for file 

IP2 D: Address of buffer for: the shape number:s 

IP 3 D: Buffer size 

The shape of a file is descr:ibed by a sequence of positive int~qer:s 

(S1,S2, ... ,Sn), each of which is the nnmber: of br:anches 10 the file 

tree at each node of level i ( 1 5_ i 5_ n). Each Si (i > 1) mast be a 

non-negative power: of two. The user: can obtain these shape number:s by 

specifying the index of the capability for the file whose shape he 

wants to r:ead, and the addr:ess and size of a buffer: for: the shape 

number:s. The number: of levels in the file is placed in the fir:st wor:d 

of the buffer and tbe shape numbers (Sl, .. .,Sn) ar:e place1 10 

succeeding wor:ds until either: the buffer: is full or: all the shape 

numbers have been passed. 

I Possible er:r:ors while r:eadi □ q shape: 

Class ..!!.!!.!!!!!~£ 

E. F'IL ES E. NOFIL 

E. PAIHIS E. N Er.IX 

E.PARMS E.BI IX 

E.PARMS E.NEGPT 

E. P l\llMS E.NEGPAH 

E.PARMS E. BIGPAll 

DescriEtion 

Pile whose shape is to be read does not 

~st 

C-list index negative 

:@'is"t ind_x exceeds full C-list 

Ruffer: addr ss is negative 

Buff.Cle size < O 

---
Duffer: addr ss plus size exceeds user:•s 

J'l 
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040C VJ. 0 

032 
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001 N + 
~ s 

s • 
s 

~ 002 S1T -+ 
s 

003 SOT + 
~ s 

s 
004 S1 + 

j(Ij s 

~ 
005 + 

s 
i~ 006 + 

J s 
007 + 

k~ s 
/ _/ 008 + 

,, s 
:t 009 + 

s 
010 + 

'~ s 
0 11 + 

s ,,. s 
012 S1 + 

s 
~ s 

014 S1AT *+ 
s ,.. s 

015 S 1AT *-+ 

s ,. 016 AT T U+ 
s 

o 17 A 1' T U+ ,.. s 
018 AT T U+ 
.. s ,. 019 AT T U+ 
s 

020 AT T U+ .. 

I Check for missinLlCS_data_blocks_l" ,ero be"L 

IP1 C: Capability for ECS file 

.J½L 
IP2 D: Address of block in~ file 

This action allows the user to check for the presence of a data block. 

The parameters required are the index of the capability for the file to 

which the block belongs, and the 3ddress within the file where the 

block is supposed to be located. The number of missing levels in the 

path from the root of the file tree to that particular block is 

returned in register X6. Thus, if the block is present, X6 <- 0; if 

the .!! level file is empty, X6 <-.!!:and if only the data block is 

missing (its pointer bloe'k is present), X6 <- 1. 

Possible errors while checking for missing blocks: 

Cl~§§ 

E. FILES 

E. OPER 

E. PARMS 

E. PA Rl1S 

E. Pi'IRl1S 

E. PARMS 

E.CAPTY 

E. NEGTX 

E. BIGIX 

E. NEGPAR 

E. BIGPAR 

The file does not exist 

Type or options bad 

c-list index is negative 

C-list index exceeds full :-list 

The address of the block is negative 

The address of the block is too large 

llO 
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041C VJ.O 
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001 N 
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002 S11\T + 
s 
s 

003 s 1 + 
s 

004 + 
s 

005 + 
s 

OOfi 
s 

007 
s 
s 

+ 

+ 

o 08 s 1 + 
s 

010 l'\T T U+ 
s 

0 11 + 

Oil 1 

£lose all open file@ (l)f:CAoF) 

No input parameters 

This action closes all locally open files which do not have the 

close-all-over-rid~ag set. It is to be used primarily to clean up 

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

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

which is being closed. 

Possible errors while closing all open files: 

E. FILES E. INtlAPS Some block of some file is in a map (file 

e_,?aress addP.d to error number) 

1:J 



J(I 2C VJ.O 

12 

001 N + 
s 
s . 
s 

002 S1T + 
s 
s 

003 S1!10•+ 
s 

004 SOI10*+ 
s 
s 

005 51T ♦ 

s 
s 

006 S1I10*+ 
s 
s 

007 s 1 + 
s 

008 + 
s 

ooq + 
s 

010 + 
s 

0 11 + 
s 

012 + 
s 
s 

013 S1 + 
s 

0 15 /\T T U+ 
s 

016 AT T [J ♦ 

s 
0 1 7 AT T U+ 

s 
0 18 AT T [J + 

s 
01g AT T U+ 

Input pacameters: 

TPl c: ECS file capability for an open disk file 

IP2 D: zerJ for rest; non-zero for set 

Returned parameter: 

X6 is set. to the old value of t.hP over-rid flag 

The setting of the rlag which over ri1es the close all action is 

controlled by th¢ action. If a file shoul"1 remain open throuqh the 

close-all action, the over-ride flag must he set. If IP2 is zero, the 

over-rile flitg is reset. Othei::wise, the over-riile flag is set to 

prr,vent the filP from heinq c:losed by the "close-all open files" 

action. 

Possible eri::ors while setting-resetting closP.-all over-ride: 

£!~.§~ Numbei;: Desccietion 

E.F'TLES E. NODPIL No such locally open isk. file 

E.PARPIS E. N(GIX C-list ind X is negative 

F:. PA 1111S F.. BIGIX ::-list .indP.x exceeds f11ll c-1·st 

E. OPFll E. CI\PTY Type or 0ptions bad 

1)2 
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~ s 
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s 
007 + 

'I s 
008 + 

s ,... 009 + 
s 

010 • .. s 
0 11 + 

s 
~ 012 + 

s 
s ... 013 S 1 • 
s 

0 1 AT T U+ ,... s 
016 AT T U+ 

s ,. 017 AT T IJ+ 
s 

/IT T U+ ,. s 
019 I\T T U+ 

s ,. 20 AT T U+ 
s 

0 21 AT T U+ 

• 

043 

I Check for missinilisk_file_blocks_..{"_erobe"l 

IP1 C: ECS file capability for a locally open disk file 

IP2 D: Address of a block 1.n the file 

The existence of data blocks and pointer blocks in disk files can be 

checked with this action. The result is returned in registec X6 and is 

interpreted the same as for the "probe" of an ECS file. The first 

level of a disk file always exists, and thus the empty n-level disk 

file would return X6 <- n-1 for all file addresses. Disk file "pcobe" 

may indicate fewer missing levels than there really ace if blocks have 

been deleterl. since the last "close" or "pseudo-close" of the file. An 

I/0 error on a data oc pointer block is treated as if the block w~ 

missing fcom the file. 

Possible errors during a disk file block probe: 

£._~ss NU~£- Descr1.etion 

E • .PAllMS E. NEGIX C-1 ist index is negative 

E. PAllMS E. BIGIX C-list index exceens full C-list 

E.OPER E. CI\PTY Type or options a 

E. FILES E. NODFIL No such locally open file 

E. FILES E. BIGPAll File addcess too big 

E. PT LES E. NEGPAR Fl. e a !:PSS n f!q 'tlVP 

4] 
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007 + 
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008 + 
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't s 
009 S 1I5 + 

s 

• 010 SOI5 + 
s 

0 11 sor,o•+ ... s 
12 + 
s ,. 013 sor10•+ 
s 

o 1 li SOI10*+ ... s 
015 SOI5J5+ 

s 

" 016 SOI5J5+ 
s 
s 

'\ 017 S 1 
s 
s 

;"\ 019 S 1AT •+ 
s 
s 

" 020 S 1A T •+ 
s 

0 21 SOAT *• 
s 

'122 SOAT *• 
s 

)2) AT T U+ 

/)114 

Test_ann_reset dirtr_bit 

IP1 C: Capability for file (OB. TRDB) 

IP2 D: Any address within block to be tested 

Returns O in 

block was dirty. 

X6 if the block was clean. Returns 1 in X6 if the 

bloc ... does oot ex1.· c;t. !."-returns if specified " - :::t' 

A bit on each data block of a file is used to tell whether or not the 

block has been written in since it was last tested. II complete 

description of the logic controlling the bit is 

1. Data blocks are created clean. 

2. Blocks are dirtied by: 

a . hie writes to any part of tlie 6 lock, 

with a word count of O • 

b. being put in a map R/W; 

c . being put 111 a DH map entry 

3. Move blcck carries the dirty bit tlong with tbe block. 

4. Test and reset leaves tie block clean. 

I Possible errors while testing and resPtting dirty bit: 

£1~ss l!!!mb_gi;: nescri12tion 

E, FILES E. NODPH l'i le does not exist 

E. PARMS t. NEG PAR File ad r ss neg tiv<> 

P.. P All MS E. 13Ir.PAl1 Pile a dr-css 00 large 

t. PAJH'IS E. IIF.GIX C-1 i._&t index negative 

, 
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E.PARNS 

E.OPER 

E. BIGIX 

E. CAP TY 

C-list index exceeds full C-list 

ype or options bad 
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t.j 002 S1T + No input parameters 
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'.I 003 S1T + Returned parameters: 
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s 
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llDAT @' system time 

0 S T + swap time 
. tJ s 

006 SOT + rlisk sys time 
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• (I s 
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P.IIG LIN 

~ 

001 001 
1j 00 1 002 

001 003 
001 004 ,. 001 005 
001 006 
001 012 

• 00 1 013 
001 014 
001 015 

~ 00 1 016 
001 017 
001 018 ,. 00 1 020 
001 0 21 
00 1 022 .. 001 02) 
002 004 
002 009 ... 002 010 
002 0 11 
002 012 - 004 002 
004 003 
004 004 ,. 004 005 
004 006 
004 007 ,. 004 008 
004 010 
004 0 11 ,. 004 014 
004 0 ic; 

004 016 
(9 004 017 

004 019 
004 0 20 ,. 005 001 
005 002 
005 003 

~ 0 5 004 
005 005 
0 )5 006 

• 005 007 
ooc; OOA 
00 5 009 
0 c; 010 
00c; 0 11 
1)1)6 01n 
0 f, 0 11 
0/16 013 
OOli 015 
on 6 016 

' ', 

+PRONT+ 
+SWIDTH71+ 
+ DEPTHSO+ 
+LENGTH71+ 
+DOUBLE+ 
+MARGI NO+ 
+Ml\RGIN)5+ 

ALTER CODES, EXPANDED EDIT CODES1 FOOTNOTES, AND ERROR MESSAGES 

CODE 

-SlATl-ECS File Actions -U-Disk Pile Actions 
-Sll\Tl-Create a file -U-Create a file ---
-AT1-Create a data block -U-Create a data block 
-l\Tl-Delete a data block -U-Delete a data block 
-l\Tl-Delete a file -U-Delete a file 
-ATl-Check m1.ssing block (probe) -U-Check for miss1.ng block on d1.sk tile 
-ATl-!lead file shape -0-0pen c:ead only (c:cad/write) 
-AT1-Read/write infoc:mation -0-Close 
-AT1-Kove a data block -U-Pseurlo-close 
-AT1-Test and reset dirty bit -U-Attach file blocks 
+!URGIN0+ 
-S1T2-IP1 C: Capability foe: allocation block (OB.CRFIL) 
-SOT2-IP2 D: C-list index to return capability 
-SOT2-IP3 D: Number of levels in the file 
-SOT2-IP4 D: Pointer to a list of shape numbec:s 
+IIARGIN30+ 
-ATl-Class -T3-Number -U-Description 
-SlATl-E.ABLOCK -T3-E.NOABLK -U-Allocat1.on block does not exist 
-AT1-E.ABLOCK -T3-E.NOECS -0-No ECS available 
-AT1-E.PARIIS -T]-E.NEGIX-U-C-list index is negative. 
-AT1-E.PABMS-T3-E.RIGIX-U-C-list index exceeds full C-list 
-AT1-E.PABMS-T3-E.NEGPT-U-Pointec: to list of shape numbers is 
-AT1-E.PARMS-T3-E.NEGPAR -U-Level number n < 1 
-AT1-E.PABMS-T3-E.BIGPAR-U-Level number 1.s too large or 
-AT1-E.OPER-Tl-E.CAPTY-U-Type or options bad 
-AT1-E.PILES-T3-E.NEGSIZ -a-Non-positive shape number 
-AT1-E.PILES -T)-E.BIGSIZ -U-Shape nurubec:s axceeds 21 7 -1 
-AT1-E.FILES -T]-E. NOTPOW-D-Shape number other than S1 not a power of 
-AT1-E.FILES -Tl-E.BIGFIL -U-Total size of file exceeds 2 5 q-1 
+MARGI NO+ 
-N-Create a disk fi1g (pc:iviledged operation *I 
-P-• Priviledged operations ~re us d by priviledg d system subpc:oc ssPs 
and are rrQ! allowed to be in C-lists.-7.-

-S1T1- nput parametec:s: 
-S0T2-IP1 D: Disk accounting c:ecorl number: 
-SOT2-IP2 BD: Shape numbers Sl throuqh Sn 
-S1T1-Retuc:ned parame er~: 
-SOT2-RDAT D: Disk uni<JUP name, he dcr block size, c111rl ,lisk addrP<;s 
-SOT3- (one woc:rl) 
-SOT2-RCAP C: CS file capability foe: new fil. 
-SlT4-multi-level files 11umber of le11els ~ 11 
i-/1ABGIN19+ 
- OT11- 512 
-S0T10- ~ A 
-SOT10- S 128 
__ r.r'l'1"'1r- - J*:o'n fnr r:01111.i n 



lJlJO vLU + AUli.!...N\1 ♦ 

007 005 +S TTAB1=J,2=15,J=27+ 
07 006 -SlTl-Class -T2-Number -T3-Descrip~iou 
07 007 -S1T1-E.PARMS -T2-E.NEGPAR -TJ-LevPl nunbar < 1 

007 008 
007 009 
007 010 

~ 007 0 11 
007 012 
007 013 

~ 007 014 
007 015 
007 016 

~ 00 7 017 

-SOTl-E.FILES -T2-E.LLEV -T]-Lqvel number too larqP 
-SOTl E. FILES -T2 E. NEGSIZ T3-0ata block: size neqative or (multi-
-SOT3- level file) too small (< 129) 
-SOT]-Shape number too small (< 9) 
-SOTl-E. FILES -T2-F.. BIGSIZ -T3-1Jata block too bi'l (multi-l"!IT 1 > 512) (one-
-SOT]-level > 508; shape number too biq (> 128) 
-SOT1-F..FILES -T2-E.NOTPOW -Tl-Data block size or pointer block size 
-SOT]- (multi level file) not power of 2 
-SOT1-E.F'TLES -T2-E.BIGFIL -TJ-l'il too big (> 2 36 1) 
-SOT1-E.FILES -T2-E.NOLPH -TJ-Too many locally open files 

.. 
~ 

.. 

.. 

.. 

.. 
• .. 
,. 
,. 
.. 
.. 
,. 

• 
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ALTER CODES EXPANDED EDIT CODES FOOTNOTES AND ERROR MESSAGES 

j 
!>AG LIN CODE 

ii 

007 018 
a 007 019 

007 020 
007 021 • 007 022 
007 02] 

-SOT1-E.FILES -T2-E.FULL -T]-Disk system tables full 
-SOT1-E.ABLOCK -T2-E.NOABLK -T3-Disk accounting record does not exist 
-SOTl-E.ABLOCK -T2-E.NOECS -T]-Not enough fixed ECS for file 
-SOT1-E.ABLOCK -T2-E.NODSK -T)-Not enough permanent disk spa~e in 
-SOT]- disk accounting record 
+SETTAB+ 

008 002 ... 008 00] 
-S1T1-IP1 C: Capability for file (08.CREBL) 
-SOT1-IP2 D: Address of block in the file 

009 002 
009 00] 

• 009 OOll 

-S1T1-Class -T]-Number -TS-Descri.Qtion 
-SlTl-E.PARMS -T3-E.NEGIX -TS-C-list index is negative 
-SOTl-E.PARMS -T3-E.BIGIX -TS-C-list index eceeds full C-list 

009 005 SOTl-E.PARMS T] E.NEGPT TS Address of new block is negative 
009 006 • 009 007 

-SOT1-E.PAR~S-T3-E.BIGPT-T5-Address of new hlock ~ file length 
-SOTS- (address range: 0 to length-1) 

009 008 -SOT1-E.OPER -TJ-E.CAPTY -TS-Type or options bad 
009 009 -SOT1-E.FILES -T]-E.NOFIL -TS-Pile does not exist ... 009 010 -SOT1-E.PILES-T3-E.ISBLK-T5-Address of new block indicates an already 
009 0 11 -SOTS- existing block 
009 012 -S0T1-E.ABLOCK -T3-E.NOECS-T5-No PCS space available 

• 010 002 -S1T1-IP1 C: ECS file capability for locally open disk filf'! (OB.DCRBL) 
010 00] -SOT1-IP2 D: Starting file address 
010 OOll -SOT1-IP3 D: Word count 

• 0 11 OOll +SETTAB1=3,2=12,J=25+ 
011 005 -S1T1-Class -T2-Number -T3-Qescription 
011 006 -S1Tl-E.PARM5 -T2-E.NEGPAR -T3-Nclass -T£-Number -TJ-Descri.e.tion ... 01 1 007 -S1T1-E.PARMS -T2-E.NEGIX -T]-C-list index is negative 
0 11 008 -SOT1-E.PARMS -T2-E.BIGIX -T3-C-list index exceeds full C-list 
011 009 -SOT1-E.PARMS -T2-E.NEGPAR -TJ-Negative starting file address or negative .. 0 11 010 -SOT]- word count 
0 11 0 11 -S0T1-E.PARMS -T2-E.BIGPAR -T)-Pile address plus word count exceeds file 

-s T - engt ,. 0 11 01] -S0T1-E.OPER -T2-E.CAPTY -TJ-Type oc options bad 
0 11 0111 -S0T1-E.FILES -T2-E.NODFIL -T3-No such disk ile openeJ by this process 
0 11 015 -SOT1-E. FILES -T2-E. DIOERRl -Tl-Error on pointer block rea<i from ::lisk ... 0 11 016 -SOT]- (modifier = file address of first block not 
0 11 0 17 -SOT]- create<i) 

-s T - create ) ... 0 11 018 -P-1 Error may occur after zero, one or more blocks have been created.-Z-
11 019 

I) 11 020 -SOTl-E.FILP.S -T2-E.ISBLK 1 -TJ-Data block ad<lress already exists (modifier ,. 011 0 21 -SOT3- file address of block which exists) 
0 11 0 22 -SOT1-E.FILES -T2-E.NAB8 1 -T1-No attached block record, i.e., disk system 
0 11 0 21 -SOTJ- out of local storage (modifier - tile ~artress 

• 0 11 0 211 -SOTJ- of first block not created) 
11 f125 -SOT1-E.ABLOCK -T2-E.NODSK -T1-Insuffici nt <lisk space to fund all data blocks 

012 0 () 1 -SOTl-E.ABLOCK -T2-E.NOSWP -Tl-Insufficient swappPd ECS in proc ss dink 
012 002 -SOTJ-accounting record. 
012 00) t SETTAll+ 
o 11 002 -S1T1-TP1 C: Capability tor. t1le (O'J.DELIJL) 
01] 001 -SOT1-IP2 D: Address of block to bed letcd 
011 010 +SETTAR1=J,2=1S,J=27+ 
013 0 11 -SOT1-fl~ss -T2-EumQcr -T1-Q 0 S£ri~!i2n 
01l 012 -S 1T1-F'. P,\P"I<; -T2-F:. NEGTX -Tl-C-li. t is ncqiltivP 
~i 1 I /'I 1 l -c:n~1- •. P~Jl'1<; -T)-".nTr.TX -'T'l-C-]i<;t in,],~x e.<c00ls f11ll C--1 ic;t 



~ ' .. • 013 015 
013 016 
013 017 

I] 0 1 3 0 1 fl 
13 019 

-;:,v1 •-L. l'Al<M::> -TL-E. •1r,r.p R -T3-Pointec is ncgativ 
-S0T1-E.PAR~S -T2-E.BIGPAB -T)-Pointec is too lar9e 
-S0T1-E.OPE~ -T2-F..CA~1Y -Tl-Tvpe or options bad 
-S0T1-E.FTLES -T2-E.NOBLK -T)-elock tu be deleted noes n t exist 
-SOT1-E.l'ILES -T2-E.INMIIPS -Tl-Block to be '1cletcd is i11 'l m,p 
•SETTAl.l• 

014 002 
t 014 00) 

1 4 004 

-S1T1-IP1 C: ECS f1.le capab1.l1.ty foe locally open nisk file (O!>.DPL£1L) 
-SOT1-IP2 D: Starting addcess in fila 
-SOT1-IP) D: Word count 

015 00) +l'IARGIN30+ • 015 OO!J 
015 ooc:, 
015 006 • 1 :i 007 

- s 1 AT 1-Clas s -T 3-tlu m bee_ -11-DescriEt ion 
-S1Tl ~.PARl'IS T3 E.NEGIX -U-C list index is negative 
-S0T1-E.PAFl'IS -TJ-E.Brr.rx-u c-11.st in1ex exceeds full c-list 
-AT1-E.PARL1S -T)-E.NEGPAR -U-N_gative startinCJ file address or na::Ja 
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015 009 a 015 0 11 
015 012 
015 013 

~ 015 016 
015 0 17 
015 0 Pl .. 15 019 
015 020 
015 023 • 015 026 
016 002 
o 17 002 • 017 007 
017 008 
017 009 .. 0 17 010 
017 0 11 
018 002 .. 018 003 
018 004 
018 005 

• 018 017 
018 018 
018 020 .. 018 022 
018 023 
018 024 ,. 19 001 
019 002 
'.J 19 003 ,. 019 004 
019 005 
020 002 

~ 020 003 
020 004 
020 oo~ ... 022 02 
()22 00 3 

22 004 ,.. 022 005 
022 006 
)22 007 

• 022 008 
J22 ooq 
022 010 

22 012 
022 0 1 J 

22 'l 14 
() 22 015 

27 16 
J.22 018 
122 020 

ALTER CODES. El([>,\NrlEO EDtT CODES, f'OOTN::lTES, i\Nrl ER!lOll MESSAGES 

CODE 

AT1 E.PARMS -T3-E.AIGPAR -U-Pile address plus word count exceeds file 
-AT1-E.OPER -T3-E.CAPTY -U-Type or options bad 
-AT1-E.PILES -T3-E.NODPIL -U-No such ilisk file open by calling process 
-AT1-E.FILES -T3-E.DIOERR2 -U-I/0 rror reading poinler block (modifier 
+MARGINO+ 
-F- 2 Error may occur after zero, one or more block hdve been clelated. Z-

+ 1'11\RGI N30+ 
-AT1-E.FILES -T3-E.NOBLK 2 -U-Block to be delctPd does not exist (moili 
-AT1-E.FILES -T3-E.TMGA 2 -U-Block is attached to another prn=ess 
-AT1-E.PILES -TJ-E.IN APS2-U-Block in some map in calling process 
+MARGI NO+ 
-S1T1-IP1 C: Capability for ECS file (08.DSTllY) 
-S1T1-Class-T3-Number -T~-nescri.etion_ 
-S1T1-E.PARMS-T3-F..NEGIX-T5-C-list inillist 
-SOT1-E.FILES-T3-E.NOFIL-T5-File to be ileleted dos not exist 
-SOT1-E.FILES-T3-C.NOTEMP-T'>-File to be deleteil is not empty 
-SO 1-E.OPER-T3-E.CAPTY-T5-Type or options bad 
-S1Tl-IP1 C: Capability for source file (08.FDPIL, OA.DELBL) 
-SOT1-IP2 D: Address in source file of block to be movecl 
-S0T1-IP3 C: Capahility for destination file (08.WFILE, 08.CREBL) 
-SOT1-IP4 : Address in destination file of hlock to he moved 
+MARGIN30+ 
-S1AT1-E.FILES-T3-E.NOBLK-U-Block to be moved does not exist in 
-ATl-E.Fltts -TJ-E.TSBLK-U-h block alrearty exists at the rtesignaterl 
-AT1-E.FILES-T3-E.MISMCH-U-Files do not have equal d ta hlock sizes 
-AT1-E.PILES -T3-E.INMAPS-U-Block to he moved is in a map 
-ATl-E. PARMS -T3-E. IEGPT-U- ile address negative 
-AT1-E.PARMS-T3-E.BIGPT-U-File addcess too large 
-AT1-E.PARMS-T3-E.NEGIX-U-C-list index is neqative 
-AT1-E.PARMS-T3-E.BIGIX-U-C-list ~nd x excee'.ls full C-list 
-AT1-E.OPER-T3-E.CAPTY-U-Typ or options bad 
+MARGHIO+ 
-S1T1-Input parameter: 
-SOT2-IP1 C: Disk file capability (OB.OPEN (08.WrILE)) 
-S1Tl-ReturnPd parameter: 
-SOT2-flCAP c: ECS tile capahi hty for: open d1:--;lc fl.le 
+ MA '1GIN35+ 
-SlATl-0B.DSTRY -LI-Destroy a filu 
-SOATl-OR.CANAM -U-Changr uni~UP nlrnP 
-S0AT1-0B.CREBL -U-CrPatP a hlock 
-S0AT1-0B.DELBL -n-nclete a blor.k 
-SOATl-08.?DAE -U-Direct CS access 
-ATl-OB.PLMAP-U-Place in subprocesq maF 
-AT1-0ILTRDB-U-Test an'.l rPSCt lirty hit 
+MARGI W+ 
+M/dlr. N15+ 
-S0AT1-Cl1ss -T)-~uQher -r -Descri~tion 
-..,1AT1-r.Pf,l'MS -rl-"'.t1rr.rv-u-..: 11st J!; n"<J..lttVP 
-SOAT1-P.PAP~S -TJ-E.BIGIX-U-C-lis in~ex cxr.00ds ull C-list 
-AT 1-E. FT LES -T ]- . NOOPTL -rr-11 sur.h il isk fi 10 or 
-';0AT1-E.FILES -Tl-E.T'10PN -ll-Too m,1ny oppnr (local cip1•n r. 1J11L > 
-S()~T1-E.PCLCS -'T'l-!LtlOLFII -r/-Too m ny lor. lly onr•1 1i]u1; (> ?) 

r. 1 1 r r _ r, _ n .: ... l• ,~ u t- , ~ ;i I I I • .: i 11 l 1 
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-SOATl-E.i\DLOCK -T3-F'.NOECS -U-[nsufticient fixe<l CCS to open file 
+MARGINO+ 
-S1T1- IPl C: ECS tile cdpability (or disk file c pHbility 
-SOT2-for locally open disk file (OD.C~OSE) 
-S1T1 Class T] Nnmbs!r T6 Descd.gtion 
-S1T1-E.Pi\'.lMS -T3-E.NEGIX -TFi-c=iist i11ilex is nPqat.1.vp 
-S0T1-E.PARMS -T3-E.DIGIX -T6-C-list index cxcPeds full C-list 
-S0T1-P..OPF.R-T3-E.Ci\PTY-T6-Type or options bad 
-SOTl-E.FILES -T3-E.NODF'IL -Tfi-Ho such locally opPn file 
-SOT1-R.P1LES -TJ-F..INMAPS -=6-Atta~hed block in a map (modifier 

SOT6 file address of block in map) 
-S1T1-IPU C: ECS file capability for a locally open ,~1.sk file (?I 
-SOT1-IP2 D: Starting Hddress in fila 
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OOll 
006 
007 
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009 
010 
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014 
015 
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019 
020 

-SOT1-IP3 D: Wora count 
+MARGIN30+ 

AL ER CODES, f.XPANDEll EDIT CODES, F'JOTNJTES, AND ERROR MESSAGES 

-AT1-Class -TJ-Number -0-Descri_E_tion_ 
-S1AT1-E.PARMS -TJ-E.NIGIX -U-C-list in<'lex is neqative 
-AT1-E.PARMS -T3-E.BIGIX -U-C- list index exceeds Cull C-list 

AT1-E.PARNS -T1-E.NEGPAR U-Neqative starting file address or n~1a 
-ATl-E.PARMS -T3-E.BIGPAR -U-Starting file address plus word count too 
-ATl-E.OPER -T3-E.CAPTY -U-Type or options baa 
-ATl-E.FILES -T3-E.NABR3 -U-No attached block records (disk system 
+MARGINO+ 
-F-Oo May occur after zero, on~, or more blocks are attached.-Z-

+MARGIN + 
026 022 -AT1-E.FILES -T3-E.TMA3 -U-Too many local attachPs (> 2 12 - 1) 
026 025 -AT1-E.FILES - 3-E.TMGA3 -U-Too many global attaches (> 208 - 1) 
026 026 -AT 1-E. FILES -TJ-E. DIOERR3 -U-DLsk I/0 ei:ror (mo<'lifier = file adj l:?SS 

027 001 -AT1-E.ABLOCK -T3-E.NOSWP -U-InsufficiPnt sw~pped ECS in process rlisk 
027 003 +MARGINO+ 
02B 002 -S1T1-IP1 C: ECS file capahLlLty for a locally 
028 003 -SOT2-open rlisk file (OD. ) 
028 OOll -SOT1-UP2 O: Starting file address 
028 005 -S0T1-IPJ O: War~ coun 
028 02ll +MARGIN30+ 
029 001 -AT1-Class -Tl-Number -U-Description 
029 002 -1iTI-E.P1iRHS-rJ-E.at:r.rx -IJ-C list 1.n-lex is neg<1t:LVP 
029 003 -AT1-E.PARMS -T3-E.BIGIX -0-C-list indPX xceerls full C-list 
029 004 -ATl-E.PARMS -T3-E.NF.r.PAR -U-Negative s artinq file addres~ or 

29 006 -AT1-E.PARMS -T3-E.BIGPAR -U-Starting file address plus word count too 
029 008 -AT1-E.OPER -TJ-E.CAPTY -U-Type or options bad 
029 009 -ATl-E.FfLES -TJ-E.NATH -U-Block not loc lly att\che,1 (mo ifier = 
)29 011 -AT1-E.FILES -T]-E.DIOERR -U-DLsk I/0 err:or on block (mod1(1er: - f1l 
029 01.l -ATl-E.FILES -T)-E.TMD -II-Too many ctachcs (hlock is a map an<l 

29 0 16 +/'IARGINO+ 
030 002 -S1I5J10-IP1 C: ECS file capability for primdeil fil0 (OB.DERDL, rrn.PDLOL) 
030 00) -SOI5J10-IP2 C: ECS file capability for s.cond ry filP (OO.DLl1BL, 

Jl OO~ -S1-P~ssible err:ors while interchanging file contents: -1T1-~l~§~ -T3-Num~e£ -rS-gP1crietign 

T)60. 182 INVALID EDTM CODE 
0)1 00 -Sl-Possible erroi:s whilP interch.i.ngin<J ile co11tents: -1T1-Clas. -T)-'lu111bpr -TS-Description 
<•><*><*><•><•><•><*><*><•><*><*>< ><•><•><*><•><*><•><•><*><•><*><*><*><•><•><*><•><•><•><•><•><*><•><*><*><*><•><*><•><•><•><•> 
031 006 •MARGIN25• 
'] 1 017 -Sl 1-F..OPE!l -T3-',.CAPTY -fl-TypP or: options I ;:1,J 
011 008 -ATl-E.PARMS -Tl-E.NEGIX -U-C-lisl indrx i~ n0~ativP 
OJI 009 -AT1-E.PA~~S -T3-E. IGIX -U-C-lis inlcx r>xc cis full C-list 
0)1 010 -AT1--.FILES -Tl-!':.NODfTL -U-Pil 0 not Joc,11ly OpPn lisk il,1 (i'lolifif'C'=l if 
011 012 -1\Tl-E.PILI::S -TJ-t:.INMAPS -U-lllocr. in rt 11ap (11,oclitiPr:=file ,l,lrr> so 
031 (llU -ATl-E.PILf.S -T)-r.TWP -U-Pil,.• is op,-n i11 in thPr [l:OC s•~ (niodi1i1•r=l if 
,it Olu -ATl-E.FTLES -Tl l·'.ZI.EV II-Pih• 1s onr levr-l ftl<' (111od.111r-r-1 1f sccon 
JJl OPl -A71-f..l\LLOC -T3-f..llOD<;K -ll-In::;uffic-iPnt •lisk e;µc1c • in fi.lt• r1ccountin<1 
)J::' OOL -Sl'fl-IP1 C: C.ip,1hili..y tor fi.lP ('1H.f([)F'Il,(DR.Wl'l!.r)) 
uJ2 111 -S0Tl-IP2 D: AJ<li:PSS .1n [ilo 
l 1 7 0 0 4 - SO T 1 - I P ) D : ,\ d rl r t>S s i I C" n t_ r I l r1 r ,no i: y 
l t 1 ~ , - ; 1- T P 'I fl • l. u If II t o [ w I L 1 ; r , I • r l 11 •; f • r 1 • l 
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+ At<uLNJU+ 

-S1AT1-Class -T3-Number -u-uescription 
-S1AT1-E.PARMS -TJ-F..NEGIX -U-C-list index is negative 
-ATl-E.PARl'IS -T3-E,OJGIX -U-C-list in~cx exc eds full C-list 
-AT1-E.PARMS -T]-E.NEGPAR -u-word count negative 

SOATl E.PADMS TJ-E.NEGPT U Pile address nc1ativ~ or 
-SOATl-E.PARMS -Tl-E.BI~PAR -U-FilP address plus word count (IP2 + IP~) 
-AT1-E.OPER-T3-E.CAPTY -U-Type or options bad 
+l'll\RGINO+ 
-S1!5J10-IP1 C: ECS file capability -,>r· a loc<llly open disk filra (OB.ECLM) 
+MARGIN30+ 

S1AT1 Class Tl Number -U Descriotion 
-S 1AT 1-E. PA RMS -TJ-E. NEGIX -U-C-list index negative 
-SOATl-E.PAR 1S-TJ-E.B[GIX -U-C-list ind x too large 
-S0AT1-E.0Plrn -T.1-E.C PTY -U-Type or options bad 
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ALTER CODES, EXPANDED EDIT CODES FOOTNOTES AND ERROR MESSAGES 

CODE 

-SOAT1-E.FILES -T3-E.NOPIL -U-No such open disk file 
-SOAT1-E.FILES -T3-E.EXCLAM -U-Local exclusive claim already 
-SOAT1-E.FILES -T3-E.SHCLAM -U-Local shared claim already 
-SOAT1-E.FILES -T3-E.TIMOUT -U-Time out on claim wait queue 
+MARGI NO+ 

S1I5J10 IP1 C: ECS file capability for a locally open disk (OB.SCLl1l 
+11ARGIN30+ 
-S1AT1-Clg2.2 -T3-NU!£er -U-Descri£!io~ 
-S1AT1-E.P.ARMS -T3-E.NEGIX -U-C-list index negative 
-SOAT1-E.PARMS-T3-E.BIGIX -U-C-list index too large 
-SOAT1-R.OPER -T3-E.CAPTY -U-Type or options bad 
-S0AT1-E.PILES T3-E.NODPIL U-No such open disk file 
-SOAT1-E.~ILES -T1-E.EXCLAM -U-Loc3l exclusLve claLm already 
-SOAT1-E.FILES -T3-E.SHCLAM -0-Local shared claim already 
-S0AT1-E.FILES -T3-E.TIMOUT -U-Time out on claim wait queue 
+MARGI NO+ 
-S1I5J10-IP1 C: ECS file capability for a locally open disk file (OB. REL) 
+MARGIN30+ 
-SlATl-Class -T3-Number -U-Descr1£t1on 
-S1AT1-E.PARMS -T3-E.NEGIX -U-C-list index negative 
-S0AT1-E.PARMS -~3-E.BIGIX -U-C-list index too large 
-SOAT1-E.OPER -TJ-E.CAPTY -U-Type or options bad 
-SOATl-E.PILES -T3-E.NODFIL-U-No such open disk file 
-S0AT1-E.PILES -T3-E.NOCLAM -U-No local claim exists 
+M RG N + 
-S1T1-IP1 C: Capability for file 
-S0T1-IP2 D: Address of buffer for the shape numbers 
-SOT1-IP3 D: Buffer size 
+11ARGIN30+ 
-S1AT1-Class -T3-Number -U-Descri£tion 
-SlAT1-E.FILES -TJ-E.NOFIL -U-File whose shape is to be reao does not 
-AT1-E.PARMS -T3-E.NEGIX -U-C-list index negative 
-ATl-E.PARMS -T]-E.BIGJX -U-Coslist index exceeds full C-list 
-ATl-E.PARMS -T3-E.NEGPT -U-Buffer address is negative 
-SOAT1-E.PABMS -T]-E.NEGPAR -U-Buffer size< 0 
-S0AT1-E.PARMS -T]-E.BIGPAB -U-Buffer address plus size exceeds user's 
-AT1-E.OPEB -T3-E.CAPTY -U-TypP or options bad 
+MARGI NO ♦ 

-S1T1-IP1 C: Capability for ECS file 
-S0T1-IP2 D: Address of block in FCS file 
+MARGIN JO+ 
-S1AT1-Class -T3-Number -U-DPscription 
-S1AT1-E. ILES -Tl- .ioDFIL-u=rh;-file does not exist 
-AT1-E.OPF.R -T3-E.CAPTY-U-Type or options ba 
-ATl·-E.PARMS -T3-f..NEGIX -U-C-list ind.xis 11c ativP. 
-AT1-E.PABMS -T3-P..Brc:;rx -U-C-li t index eXCP ds full C-lisl 
-ATl-~.PAR,s -T]-E.NEGPAR-U- he ad ress of thP block is negative 
-AT1-E.PARMS-T3-F.BIGPAB-11-TliP. a.dr1resc; of th block is too large 
+"1AR,I"l + 
-s 1AT1-No input parameter 
+MARGTNJO+ 
-ATl-E.FTLES -T3-F.INM PS-U-Som block of somP file is in a map (file 
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042 004 
042 005 
042 006 

42 0 14 
042 015 
042 016 
042 017 

42 018 
042 0 1') 
042 020 
043 002 
043 00] 
043 014 

-::, I l IUd l:l-ll' I l.: r;l,,-, I:l..l.+' C p u_•.1.1.t:y roe-, n up~ 
-SOI10J15-IP2 D: 7.ero for resPt; non-zr>ro toe_....,. 
-S1T1-Returne~ param ter 
-S1Il0Jl~-X6 is set to the old valu" o( he over-rid~ fla~ 
•MARGIN30+ 
-ATl-Class T1 Number -U DescciBtion 
-ATl-E.F'ILES -T3-E.NODFIL -U-No ~uch locally open li. k file, 
-ATl-E.PARMS -T3-E.NIGIX -U-C-li t index i · neqativP 
-l'lTl-E.PARl1S -T3-LBI ,IX -U-C-list: index exceerls foll C-li!;t 
-ATl-E.OPEij -TJ-E.CAPTY -U-Type oc options barl 
+MARGINO• 

S1I5Jl0 IPl C: ECS file capability for: a locally open nisk fil 
-SOI5J10-IP2 D· Address o a block in the tilo 
+11ARGIN30• 
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