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Thls oa~t of the NOS/VE Oeslgn Soeclf lcatlon describes the 8 
basic design direction. Basic cor.cepts are described an~ for q 
each ma)or function the deslgn ob)ectlves, assu~otlons and 10 
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Company orlvate Rev 3 Feburarv 7q 

13 
14 
15 
16 
17 
18 
1CJ 
20 
21 
22 
23 
21+ 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
3z.· 
35 
3& 
37 
38 
39 
a.o 
ft1 
1+2 
1+3 .... 
4«; 
t.6 
47 
C.8 
1+9 



0 

0 



NOS/VE DESIGN SPECIFICATION 
2-1 

03/0 5/79 

o;:;-~~~~;;;;--------------------------------------------------------

0 

0 

2 • 0 CONCEeI.S, 

A )ob ls the y~ll.L~~lt through whlch users interface N~S/VE. 
Users may present )obs to the ooeratlng svste~ from either batch 
lnout devices or f rorn ln.te,..actlve ter'ftln~ Is. In the first c'ase'; 
:s cornol ete seauence of co;m-a~nd" r angu'a~g.e"""s"tatemen ts ls transferred 
from the lnput ~evlce to svstem ~~ss storage for subseQuent 
orocesslng. In the second case, command tanguage statements· are 

~ l~terpreted a statement at a time as they are read from the 
t e,.. rn Ina I. 

A )ob is comorised of a user c:ff!flned ~rtvi~onm,nt and a ~·~{~tem 
defined envlronme"\t. The use,.."de.fln~d envlr-onment consfsts .. of 
~vs~e~ command language statements and variables "~lch describe 
and direct the Jser•s computing p,..ocess. The system defined 
environment consists of a set of svstem o~lented structur-es "hlch 
oe,..mlt the ooerating syste~ to uniauely identify, ~onlt3r and 
account for the user- computi~g session. 

Important asoects of a Job i~cludel 

fl Access control 

• 

Each Job runs on behalf of a slng1e validated user; a user 
ls identified by (<family name> <user na~e> <pro)ect name> 
<account name». 

User 1dentltv ls validated at the time the )ob ls initiated 
and relied uoon for the duration of the Job. 

The us~r valldation~process determines a definition ~f the 
~'?~~·~:'.:··~;~i!;':•'f,~1t:,,.,i..,.;~.~·~~~-"'$.~"!W;\'i.~'f..;'1'l:'~~i~~"'°><;·~~~~rf.~'&i;',fi""'~Si'."}t~!~~;~'!X'J'l~4~%~:C,~A'~'.i 

tob•s ~~$~rl:ttons and caoabilitles that ls lnforced during 
Job executloi. 

A system security level governs the validation process ln 
determining Jser access and the type of orogra~s. resources 
and data that may be used. 

Job elements 
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--------------------------------------------------------------------2. 3 CONCEPTS 
2.1 JOB 

--------------------------------------------------------------------
Every Job consists of 11ultlple tasks. A J&IA.. ls the only 
asynchronous componen~of a Job. 

Jobs are b~oken down Into tasks for protection. 
multlprocesslng serlallzatlo~, multiorogrammlng and 

ourooses. 

Every lob has a controlling system task responsible for 
orderly ter~lnatlon of the Job. 

# Sc he du llng 

All batch )obs are Queued prior to entry Into the system 
and selected for execution based on use~ suootled orlorltv. 
class and mo~e. 

Batch and 1nteractlve Jobs are pr~e~otlvely scheduled. The 
scheduler ls parameterized to allow sites to tune their 
systems to t~elr needs. 

• Hultlole sources 

Users may submit a Job from 
network to a~y other host uslng 
parameter (family name). 

any termlnai or host in a 
~ logical ldentlf lcatlon 

Job output ls automatically returned to the host system and 
submlttlng terminal. 

Jobs may be submitted fro~ executing Jobs. 
allows a basic )ob sequencing capab11lty. 

t Resource a 11 ocat lon 

Thls process 

Resources a•e allocated and deallocated dyna~lcallv during 
Job executlot\. 

Resource allocation llmlts are determi"ed during valldatlon 
on a user/account/pro)ect basis. These limits may be 
f"ther co~stralned expllcltlv by Job commands and 
reQuests. 

9 Logging 

Global logs are maintained for t~e system and include data 
describing the entire system Morktoad actlv!ty. Job logs 
are provided for each Job and describe Job actlvlty. 
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02.l CONCEPTS 
2. t JOB 

0 

logging Information ls separated into two classes, coded 
l~formatlon for display orocesses and binary lnfor~ation 
for- comcresslon purposes. 

Logs provide~ lnclude1 

• Global logs 
Syste~ log ("system davfite• In NOS/170) 
Accou,t log (Raccount flle/log" 1, NOS/170> 
Engineering log (•error log" in NOS/170) 
Statlstlc log 

• Job-loc91 logs 
Job log ("Job dayflte• ln ~OS/170) 
Job statistic log 

I Job classlflcatlon 

Job class ls the way of delegatlnq orloritv. 

Job type ls the way of determining the system capabllltles 
available to the Job. A transaction Job. for example, may 
have dlffere~t services than a batch Job. 

Job mode ls either interactive or batch. 

B Job naming 

A job is identif led by: 

JOBNA~E.USE~_IO.SYSTEH_ID 

JOBNAME ls a user supolled fleld Mhlch must be given for 
batch Joos. It ls assigned by t~e system for lnte~active 

I obs ( t er m l '\ a I I • 

USEP._ID ls the combination of user name and family name 
which together form a unique use~ ldentlflcatlon. 

SYSTE~_ID is a unlaue system lde~tifie~ provided bv the 
system and mav be used by the system ooerato• for 
controlling Jobs. 

f/J' Recovery 

Several levels of recovery f~om system failu~es are o~ovlded 
by NOS/VE and licludet 

qecovery of Jobs from the last system checkooint. The 
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--------------------------------------------------------------------2.a CONCEPTS 
2.1 JOB -------------·------------------------------------------

checkpoint may have been Initiated by 
system, or the on-llne monitor 
environmental reasons. 

the 
for 

operator. the 
hardwa•e or 

- Recovery of a slngle Job from the last user checkpoint. 

Recovery of Job Input and output Queues. 

Error detection capabllltles provided by CYBER 180 hardware 
increase the integrity of recovery ooeratlons. 

A etP~~~ ls a set of obJec' •odules and/or toad modules 
organized to perform some soeclf lc function 1••9•9 comolle COBOL 
statements>. / 

~,~ ;'-r>-
A 1~!,b ls the execution of a o,.ogram. Tasks are the only 

asynchronous execution element supoorte1 by NOS/VE. Tasks are 
orotected from o,e another, can be dynamically created and 
destroyed and can :ommunlcate and svnch~onize wlth other tasks 
uslng system suoolled reauests. 

The use of tasks as the baslc NOS/VE execution element 
suooorts the transaction processing mode reQ~lred of NOS/VE. 

Imoortant asoects of a orogram/task lncludet 

• An object program ls preoared for execution by the loader. 
Each obJect program may have lts own llst of ob)ect 11b~arles 
which are used to resolve external references. 

• An obJ ec t module or I oad ntodu I e 1 s or-oduced by a c()naol I e,. and 
or I lnkag,~ ,f!dl tor and consists of an 1.'\$1',.u~t !_on.-.. _ie~ilJ>n• a 
~.1nd.lii~i-~. s·-~t f9n and a , ... Qr,k11'9 ~!o,.age . ~ec.!lon. The I oader 
assl gns ~ect lons . !~ .. '~9!!lf!ttt~J"··p~'i or· f'd '. ·execut lon. The 
instruct lon 's"ict ton ls not modi fled 3nd ca" be· shared betMeen 
tasks. Each task w111 have a private cooy of the blndlng and 
working storage lnformatlon. 

• An obJect library contains multlole toad modules and an entry 
point dlctlona,.y for those modules. A I lbrary ls contained 
"1 thin a single protect lon I evel tR.I.tLG.l. The protection 
a ttr lbutes are oart of every f 11 e cata~ef\try. Entry points 
available fo levels wlth less privilege a,.e referred to as 
gated entry D<tl1.ts. Only I lbrary entry points may be gated. 

~~-#w..il0!''ilZiit~.'.)\J:\\fJ\i"1~;fit,.~~lh.'!ll;\:···-
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0 

G 

2.2 P~OGP.AHS/TASKS 

• Each ob)ect orogram w!JI tyolcatlv consist of user suoplled 
ob)ect modules and opera,lng system ~odutes. Operating syste~ 
modules wlll be oroteeted from and wltt execute at a more 
privileged level than user modules. 

• NOS/VE Job local queues are 
tasks. A sho~t message 
between tasks. 

used for communication between 
or an entire se9~ent may be ~assed 

The dl.ilJ..o.,~,,l,"'O..t" between a orogram a,,d the executt on of a 
program is maintai~ed for the folJowlng reasonsl 

• Hultlole executions of the same p~ogram can be reQuested and 
the calling tas~ must be able to lde~tify each execution. 

• Single executlo~ of a program (serialization> can be enforced 
by the system. 

• 1 Tasks oerform work on behalf of a calling task. The called 
task must be able to inherit orlorlty, privilege and 
accounting attributes from its caller; 1.e.9 a user task calls 
a sys t em t ask • 

2. 3 FILES 

Flies are a logical container for data and/or a sour:e or 
destination for data. NOS/VE supoorts permanent files 
(registered wlth the system in a catalog and saved for subseQuent 
access> and te~oo~ary flies (discarded at Job termination>. The 
f lie system provldes a data path to all periohera1 devices and 
orovJdes a set of devlce-1ndeoendent functions to aoolleation 
orograms and end users. 

• 

• 

• 

Imoortant asoects of a flle lncludel 

All permanent files have a single ow~er. Only the owner ls 
allowed to change the d~f1nition and identification or to 
delete a f lie. The owner also speclf les and malntalns the 
access control. 

Access control lists a~e the primary ~eehanism used to ~anage 
access to oerma~ent flies. The owner can generate an access 
control list which soecifies the 11entiflcation of use~s who 
can access a flle and states how they may access it. 

Each oermanent file ls Identified by a permanent fl1e name • 
The name can be up to 31 characte~s in length and ls ~nlQue 
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--------------------------------------------------------------------2.0 CONCEPTS 
2.3 FILES 

--------------------------------------------------------------------
relative to the catalog In which the flle ls registered. 
Hultlole versions of a P•rmanent flle may be registered under 
one oermanent flle name. ·Each version ls called a cycle. A 
local flle name (LFN> ls a name used within a Job to Identify 
a flle to be accessed. 

• Alt flies processed by a )ob are reoresented by a flle 
descrlotor that contains the attributes used to describe and 
manage the content and processing of flies. The desc~lptor 
for a oermanent flle ls retained fo~ the tlfe of a flle. Use 
of the flle descriotor altows all programs (e.g., EDITOR, 
COMPILER, co~mand language. aopllcatlon> that process a flle 
to interrogate the descrlotor and determine file 
characte~lstlcs that affect their orocesslng. This 
consolidates soeclflcatlon of att~lbutes wlth the flle 
management tu~ctions and eliminates the redundancy and 
comolexlty associated with having the use~ restate attributes 
to every orogra~ that orocesses the flle. 

• The organl~atlon of a flle defines Its logical structure. It 
ls based on the way data ls o1aced o~ located ln the flle by 
t h e ~ . Ac ce s. s t1 ~ ~h () d'S. The bas l c f 11 e organ i z at l on s 
orov ld ed a"re'i·--"·~-·""'"' '""'··~""'""'""'.,. '•'" 
Segyenllal 

~ecords are stored and retrieved ln the o~der in which they 
are oresented to the flle system. A seauentlal flle can be 
asslgned to any one of the tyoes of devices avallable to a 
user (disk, magnetlc tape, termlnatt. Forward or ba:kward 
posltlonlng by number of records/tape 
~arks/blocks/partltlons is allowed. When a positioning 
function ls ~ot meaningful for a device Csuch as termlnal)9 
lt ls acce~ted and Ignored. Delete and rew~ite (same 
length) of the current recor~ are allowed on disk fltes. 
Partlal r~co~ds are suoDorted and one level of oa~tltlonlng 
1 s ava 11 ab I e. 

Soace ls allocated to a seQuentlaJ fl1e as the user 
transfers records to the flle. The records are logically 
contiguous wlthln the file. Disk soace allocation and 
dlsk/taoe volume switching occurs as necessary. 

Syte-Addres~~ 

Records are stored and retrieved based on the byte address 
of the start of the record. The file ls viewed as 
contalnlng :ontlnuous soace fo~ data Ca string of bytes>. 
Byte~ wlthl~ the flle are numbered 1 to n. A 
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--------------------------------------------------------------------02.0 CONCEPTS 
2. l FILES 

0 
• 

0 

byte-addressable flle can only be assigned to s mass 
storage devlee. It can be accessed randomly by byte 
address ?r seQuentially. Forward or backward Dosltlonlnq 
by number of records/partlt1ons is allowed. 

Delete and rewrite. (same length) of random records ls 
allowed •. Part la I records are supported and one level of 
oartitlonlng is available. 

Space ls allocated to a byte adt"t.-essable file based on a 
comoarlson of the specifl9d byte-address and the c~rren' 
end of lnfor~atlon (EOI). If the byte address ls g~eater 
than EOI, the flle ls automatlc~lly extended. The records 
need not be logically contiguous and therefore areas In 
which the data ls undef lned can develoo. 

Random and 
(Qosltloned 
ace essl. 

seQuential 
randomly 

access can be mixed wlthln 3 file 
followed by seQuentlal •ecord 

Access to fl les may be "'"'e~,t.~Q.t:<l. or lented (vla GET. PUT> 9 

physically orie~ted Cvla READ, WRITE) or ~eg~ent ~rlented (via 
;a~hi~~ m~mor~ ~eference ope~atlons). 

This tyoe of access ls tne prima~y use~ interface to flies 
and re1uires usage of the f lie management functions such as 
GET, PUT, ~EAD, WRITE to tra~sfer data between a user 
memory area and a f lie. This access mechanism orovldes 
buffering. error handlln99 record management, and 
ma"agement of the struct\l"es of the various file 
organizations. Access ls available to a variety of 
perloherals - tape, RHS, terminal. etc. 

Se am en Lkc.su 

Segment access ls available only for mass storage files and 
allows a file to be associated with a virtual memory 
segment and •eferenced with machine lnstructlons. The user 
is resoonsible for lnterDreting a~d/or creating the content 
of the flle. The movement of data between virtual memory 
and the external file ls man~ged through the memory 
management fJnctlons. 
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--------------------------------------------------------------------2. l CONCEPTS 
2. !+ SEGMENTS 

--------------------------------------------------------------------
2.4 SEGMEHIS 

... 

Virtual memory ls organized as a set of memory seg~ents. 
NOS/VE manages bot~ temporary and permanent segments. 

l..~'!!.P~~.!!"'Y."'''""·""~!.!9J!~~"!~ contain temoorary data suet, as 
storage, heaos. etc. They a~e managed by exollclt 
management reQuests and exlst no longer than the life of 
ln which they are created. Temoorary segments allocated 
user are limited to Read~ Write. Read-Write, and 
oro t ect ion. 

":>rklng 
segment 
the t ob 
by the 
E>eecute 

! .. J.,,!,,;!,~,,!<''!"'9!'!,!,~,,t~s a--e used for referencing data ln a ternoorary or 
oermanent mass storage file. They are lmpllcltly managed oy the 
oo~ratlng system as a result of an exollcit flle •anageme~t or 
task management re.ciuest te.g.~ ATTACH a f 1 le, I oad a orogram>. 

Code S!9~'~!! are allocated by the loader and have Read and 
E'xec'u te" acce's·s.· A temporary cod-. segment cannot be shared, 
whereas a f 11 e segment cont a lnfng code rnay be shared. 

Alt a~tlve,_s~9ment~ are backed by allocated mass ~t~rage 
commensur·a·te with :urrent segment slze •. Currerrt· segment size ls 
determined by the largest byte address referenced during the life 
of the segment. Segments expand •nd cor,tract linearly; they do 
~oL contain unallocated emoty soaces. 

~~!!.'~'"';-::.'. .. J,. 
All active segments are assigned a segment number. The 

seqment number ls oart of the P~ocess Virtual Address CPVAJ used 
to reference a byte ln a segment. When se9me~ts are shared among 
tasks. lt ls llkeJv that a dlf ferent ,_egm,nt numtu!r w11 I be 
ass I gned to each instance ··-ol ·- the segment ln the var lous task 
!ddress soaces. T~e user has no control over asslgnme,t of 
segment numbers. 

Permanent file segments mav be shared among tasks of one or 
~ore Jobs. Temoorary segments may only be shared among tasks 

1
wlthln a )ob. ~ead, Write and Execute rln br ets ma be set 
differently for e ~ ~ which has ac_c_ess to a_$~c,_re_~ __ seg_~_~nt. 
~~-and Write p~otectlon may be so~lf led ~Lffer~~~.il:h 
task whl~.h_nas~a.ccess to a shared segment. For a given se~ment. 
Write an·d E>eeeute orotection at-trlbut-eSare mutually exclusive. 
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2.i ERROP. HANDLING 

0 

• 
p. 

During execution a Drocedure may encou"ter a set of error 
conditions whlch orohiblt lt from co"tlnulng In the ~ormal 
~anner. Examoles are an attemot to divide by zero9 or being 
Jnable to find a necessary. file 1~ the storage svste~. 
Clrcumstances that are abnormal for one procedure ~av be Quite 
~ormat when encountered in a different orocedure. If lt ls 
u~able to continue) a orocedure wlll want to notify its caller a~d 
others of its ancestors that an unusu~I occurrence has taken 
olace. 

The large number of error combinations reQulre that detection 
and notlf ication be done in a unlfor~ man~er throughout the 
syste~. Status a~d conditions reorese~t two baslc methods which 
are used for error detectio~ and notification within NOS/VE. 

2 • 5 • 1 S TA TU S 

The general apo~oach for handtlng er~ors is that the detector 
of an error shall ,.eturn all relevant l~formatlon about the error 
1 n a i!,,,,U:Y.i,:..,)t~tl~Jt!. ~.. The st a tu s va,. i ab 1 e l s a r ec or d th a t 
: on t a l n s a s ta tu s code, a de t e c t 1n9 prod u c t id 4! n.t 1 f ter , a "'es sage 
id~ntlfler and, optional -adcfltlon~I .. ntf!SSage text. All maJor 
interfaces~ both orogram (PASCAL) and command (SCL> must o,.ovide 
for a status varlaole. 

2.5.2 CONDITIONS 

Status codes enable a procedure to take action on an u~usual 
occurrence after the procedure encountering the occu~ren:e has 
returned. It ls sometimes necessary for a orocedure to gal" 
control Immediately upon encountering an unusual occur~ence. 
Condltio~s are the mechanism Mhlch suooort this feature. 

~Jlrtc;UtJ .... sm,,$ are d 1 v lded 1 n to c I asses wh lch lnc I ude hardware, 
system, language and user. The condition mechanism ls activated 
wheneve~ one of these conditions ls det9cted. Tne standard tas~ 
environment will take default action o~ these occurrences lf user 
orocessing is not selected. 
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2.;.3 PRINTED "ESSAGES 

--------------------------------------------------------------------
2.S.3 PRINTED MESSAGES 

The tyoe of error reporting that most use~s f lrst encounter ls 
a message orlnted on their terminal or davf lte. In order to 
insure uniformity in message handling. all software comoone~ts 
use a svste~ message generator whose orlmary Input ls the status 
record. 

A base system that can grow and chan~e over time ls reQ~l~ed. 
To a11ow for system expansion, a set of m~chanlsms are u~ed that 
allow it to be extended. 

U PASCAL ls the orlmarv system ·1mplementatlon language. Its 
data tyoing fac111t1es make it ~ore extendable than other 
non-tvoed hlgher level languages and assem~ly language. 

2J The f lexlbll.i tv of the CYBER 180 _segmented address soace 
a11ows the easy mixture of multiple lndeoendent units of code 
In the same addressing context. Code may be included ~lthln 
the same add•ess space and stllt be protected via the rlng 
and key/lock segment attributes. T~e segmentation addressing 
mechanism als~ allows the lnstr~ctlon oortlon to be sha-ed 
among all users; that Is only one physical copy of the 
lnstructlons exlsts ln a single m3lnframe regardless of how 
many users are currently accessing it. Thls combination of 
sharing and orotectlon of Instructions lnslde an addressing 
context allows a module to execute In Its most convenient 
environment with negligible overheaj. 

3> The tasking faclllty of the ooeratl~g syste~ orovldes a 
synchronous or asynchronous compone~t of a Job. fhls may be 
utilized by anv user )ob, by a apollcatlon program running Jn 
the normal use- envlronment or by the system Itself as a 
mechanism for ~ynamlcally organlzlng work to be performed. 

A llst of libraries to be utlllzed for satlsfylng externa' 
references ~ay be specified at task lnltlatlon time. The 
libraries specified ln tnls llst may be generated by the user 
or ~ay be svstem orovlded. The use~ has the caoablllty to 
add to, delete from and order these library llsts, thereby 
a11owing reola:ement of a system orovlded module. 

4) The command interface to the 5yste~ ls designed in such a way 
that neM user commands 11.e., comma~d procedures• are 
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02.1 CONC~PTS 
. 2.; SYSTEM EXPANSION ' 

0 

0 

41Ai\9 PW. 

svntactlcly eQu1valent to system defined com~ands. This 
at lows oart of the interface to the system to be deve1ooed as 
command language procedures. 

A basic objective of NOS/VE ls to orovlde ef flclent safe 
s er v l c es to mu I t .l p I e user s ... ~t~-~,l,t~-~!..~~ .. ~tY and !~l~~~tJ,t.mlic9J.t$."'t.'t,.• 
Levels of service to be pr-ovided range fr-orn comol_e'f'.~ .... ~~-~tl~ttJ.,gn of 
users from each other to E.~~troll~.d stia.rl .. r'9 ____ between coooerating 
JSers. In order to allow thls range of service levels, the 
system has adooted a general access co~trol strategy or security 
~odel which serves as the conceptual basis for the detailed 
1molementat1on of all the ~ccess control mechanisms in the 
system. 

The &<;..~,.t,s .. s. .... "~.o.n.t~~J, .... ~.!.r.:!,!}l'9Y ! s based on a conceotua1 3ccess 
:ontrol matrix. ~ows of the matrix reoresent all oosslble users 
of the system or, as they are known. In the access control model, 
sub)ects. Columns of the matrix reoresent all possible ·t~l~gs• 
that can be accesse1 ln the system or. 3S thev are known 1~ the 
access control model, objects. Each element in-the mat~lx ls 
identified by a (s;.ab)ect, ob)ectl pal~. Each element l" the 
"'atr 1 )( con ta lns the· valla' k'tnds 0 f access or access r lghts that 
the subject has to the object. Conslde~ an examplel 

I OBJECTS I 
1~--~~-+~~-~~~~~------+-~~-~~~+~~-~...---+~--~--~1 

I 
I 

SUBJECTS I 

I 
USER A J 

1 
USER B t 

USE~ 
A 

I USER I FILE I 
I B I c I 
I I I 

I I OWNER I 
I AO~INISTRATO~ I ~.w I 

FILE 
0 

t TAPE I 
J DRIVE I 
1 E 1 

I OWNER J 
I USE I 

1 
1 

I 
I 

I OWNER I 
I ~.E I 

I 

' 
In the example. user A ls the admlnlstrator of user Be the 

ow~er of flle c and taoe drive E. A ca~ read and Mrite C a~d use 
f. User B can read flle C and owns and can ~ead and execute flle 
o. Every access e~ery sub)ect makes to every object ls validated· 
via the access control matrix. ·The access is permitted only lf 
the corresponding access right ls ln the aooroorlate element 1n 
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--------------------------------------------------------------------2. 0 CONCEPTS 
2.7 SECURITY/PROTECTION 
--------------------------------------------------------------------

the access control matrix. 

Obv lousl y, the ooerat ing ·system can"o t ma 1 ntaln a ohvslea t 
tnatrlx which ls co~sulted on ever·y acce;s. A variety of featu~es 
of the system architecture Interact to lmDlement the conceotual 
access control mat~1x. Ha) or features ,f the NOS/VE lncludel 

• 
, ,,;P'"',.,,+~""''""""·-"""""""""'•·<'."'"'1,:.~~""''~'"'':~"-:"\·,,,, 

S_.t..,c;url ty lneve I <:) 
;:.· ·s~ec'u~'"rf"'v'·'i•-···"fevet ls an at tr 1 but3 of the system, use~s and 

system eleme~ts (e.g., flies, devices,. 
The securlty level of the syste~ ls established by an 
authorized ooerator. 
The owner of a system element soeclfles Its security 
I evel. 
A user- ls 
secur- i ty 
I evel to 
session. 

validated to access the system at soeclflc 
I ev e I s. The 19~9..!!'L.J~~~C..~_!,,,~ est ab I l shes a sec u~ 1 t y 

be associated wlth a batch Job or l"ter-actlve 

Security levels are always checke1 when valldatlng a user•s 
access to the system or system ete~ents. The security 
I evel of the s.vstem and use,.. must corresoond to the 
security level of the system element on order to qaln 
access. The user must also be oermltfed to access the 
system eleme.,t. 

?'' ·~ctl"c•,·..-'!'l' iy·'·~· '"'~''7>·~~,t. ~.':!i.';W>"""""'.J":•<.:·:i-?.~;•!~'itr,,.,f',,,i'<~'~'·i~!~·~A"l!~r~~~1>1'1«v~.,,,.~.,~~'i'l<!o1Jltw.~..,...,~·~-...... -. "'.~~~· 

• '-Ltsm:.'"' ... 1 ... ~e.ntlf lcat ton -~f)ct vall,datf~fl\ 
- a usef:'""~m'us?'"f>""'e'''kn}o:'wn"'tie'r'()';:e'""g'a lnlng access to the svst em 

the r-esources a user ca~ use ar-e a function of user 
controls. accounting controls. the current state of the 
system, and the security level of the system 
an attr1bute of every user ls the lowest ring number of 
execution execution. This contr-ols fu"ctlons avallable to 
a user-. 
modlflcaton to the user validation lnfo~mat1on may only be 
performed by the system, ~ccount and pro)ect admlnlstrators 
who control the user•s lnsta11atlon 

"··•·.j,>:'.~'''"' 

• \, F 1 I e s Y$,f ~.rn.~ 
~,.p,,~,PRia'rf'~fffes in the system are owned by a single user 

access to oe~manent flies ls regJlated by an access control 
list that ls associated with each file. The file ow~er 
establishes the access control list. !t contains the names 
(user ldentlflcatlon> and access rights of all users 
oermitted to access the file. 
all flies have one or more ring b~ackets associated with 
them which a•e used as auallflers to file access 
• If a f lie ls readable. then It possesses a read b•acket 

whlch defines those rings in which 1t can be read 
• If a flle ls "rltable. then It possesses a ~rite b•acket 
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o;:;-~~~~;;;;--------------------------------------------------------
2.7 SECURITY/PROTECTION 

0 

0 

whlch defines those rings in which lt can be written 
• lf a f lie ls executable~ then It possesses an execute 

bracket wn lch defines those r lngs ln whlch 1 t may 
execute and a call bracket which defines those rings 
from "hlch lt may be called 

The ring brackets associated wltn a flle are speclfled by 
the owner of the file. However, the file system wlll not 
allow any user to specify any rl~g bracket of higher 
prlvllege than the rlng ln which the user is executing. 

• {~eqme~ t, m~na·:J~~;-~·;··'"j 
~To~'""'1f 4,,,~~rtl::ifr·~eiessed through the v irtua t memory mechanism, 

the flle protection attributes maintained by the file 
system are used by segment manag~ment to bulld the segment 
descriptor table entries used by the CPU address 
translation logic when refere~clng the seqment. The 
attributes the file system software have maintained are 
continuously enforced by the hardware when the flle ls 
being refereiced. 
The loader accesses all object libraries through tne 
segMe~t level access fac111tv of the file and ~emory 
management systems. It also uses segment manageme,t to 
create the transient segments that a~e used for the data 
areas of the executing program. The loader ls res?o~slble 

for creat lng .these segments w 1th the cof""rect protect 1 on 
attributes to assure prooer.execution and Drotection of the 
Drogra"'• 

Virtual Environment ls defined as the sha~ed use of a CY9ER 
180 mainframe bV NOS/VE and NOS/17J or bY NOS/VE and NOS-B~/170. 
It oro~ides the following capabllltlesl 

• 

• 

A migration aid to assist user and aDPllcatlon conversion to 
CYBER 180. Jobs and flies can be t~~nsferred betwee~ the t~o 

environments. 

To orovlde CYBE~ 1SO product features prior to develool,9 the 
CYBER 180 counteroarts. NOS/VE release 1 will suooort Job 
entry and dlsoosaJ~ ooerator commuolcatlon and networking by 
.. front-endingu NOS/VE software. Communlcatlon and local batch 
facilitles provided oy CYBER 17~ are used by NOS/VE. 

Important aspects of the vlrtuat envl~onment arei 

• The design base ls a linked mainframe perspective. This 
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--------------------------------------------------------------------2.0 CONCEPTS 2., VIRTUAL ENVIRONHE~T 

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

• 

• 

• 

• 

• 

• 

imolles two distinct systeas with well defined and 
Interfaces between them. Whenever oosslble. 
between functions are :~ymmetrlc betMeen 170 
environments. 

controlted 
lnte•faces 
and 180 

Users and ope•ators are aware of the tMo environments. From 
the users perspective. a Job ls either a CYBER 170 Job or a 
CYBER 180 Job, a flle ls either a CYBE~ 170 flle or a CYBE~ 
180 flle, etc. Exo11clt CYBE~ 150 and CYBER 170 
commands/reQuests are aval1able to Interface to the ooooslte 
state (e.9., route a flle, submit a Job, status a submitted 
Job, get a cooy of a file>. Location ls Included as a 
oarameter. 

Installations have options (post version 1> as to •tront-end" 
functions that are oerformed by the CYBE~ 170 or CYBER 18~ 
system. Examoles include inout/outout spooling, operator 
controt, netwo~k manage~ent, etc. Inltlally, NOS/VE reQul~es· 
some of these functions 1n CYBE~ 170 state due to developme~t 
constraints. 

Memory, PP•s, :hannels and oerlphe~al devices are partitioned 
between the 170 and 180 operating svstems. Dual 3ccess 
controllers may be sol it bet"een states. Exollclt system 
and/or ooerator functions are reQul~ed to alter the respective 
conf lgurat1ons (e.g.. ooerator action to reassign 
oerioheralJ. 

Internal lnterf3ces and mechanisms for co~munlcation between 
the states a~e under syste~ co~trol Creauested via OS 
services>. 

An lnteractlve or remote batch terminal user can login to 
either the CY9E~ 170 or the CYBER 190 operating system. 

One HCU suooorts both states. Each en~l·onment malntal~s Its 
usage and error tog information for each system component tnat 
is elther wholtv owned or shared. 
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03.J FUNCTIONS 

0 

3.0 fUNCTIO~ 

• 

3.1.1 GENERAL RESPONSIBILITY 

The )ob management function is resoonsib1e for controlling the 
execution of Jobs. These functlo~s Include scheduling. 
lnltlatlon, comma~d statement lnterpretatlon and termlnatlon of 
)obs. Job management supports command and program lnte•faees 
which allow )obs to be created, submitted for execJtion. 
statused, and terminated. 

3.1.2 GLOSSARY 

System Command Language tSCL> The language with whicn the 
""~ex"fi~""rnaT'~,,. ... ,~user· com mun lcates with the various components 

of the ooerating sy$tem. 

Protog - A set of commands that are orocessed automatically by 
the SCL interpreter on behalf of the user when togging 
ln. 

Eollog - A set of :ommands that are processed automatically by 
the SCL interpreter on behalf of the user when logging 
out. 

SCL Interpreter - The set of system routines responsible for 
processl~g statements written ln SCL. 

Standard Inout File - The file specified as lnput on the submit 
,..,,,,,_. .. ---·--command. It ls the source of cornrnands for the SCL 

lnteroreter-. 

Alternate Input File 
-·~-'~··"''-··--"~ffl e··· ·w h 1 ch 1 s 

lnteroreter. 

Any file other than the standard inout 
processed as lnout bY the SCL 
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--------------------------------------------------------------------3. l FUNCTIONS 
3 .1. 2 GLOSSA~Y 

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

.. 
~esource. Non-oree~otible - A resource which cannot be glve~ up 

.,,,,"' .. "'''"~"j""''"''···~···~ ... , .. """''"'fo'·'··c;lher 1 obs. Tape dr 1 ve s and pr l vat e per man en t f 1 t es 
are examoles of non-oreemptlbte resources. 

.~e.~,.Q"'t.~.,!t, .. ,.,,~P;;;t,,,t .. ~~1l!l~te - A resour-ce which can be given uD to other 
)obs. Memory, system table space, processors and 
cha~nels represent preemptible resources. 

3.1.3 DESIGN OBJECTIVES 

• ~ecoverv of executing Jobs, Queued Jobs and Queued Job outout 
ls a ma)or deslgn parameter in the def lnltlon of Job and 
system structures. 

• NOS/VE supoorts an execution envlron~ent whlch 
transa.~,! .. !~~~~' lnte,ractlve, and batch Jobs. 

Includes 

• The design will provide a reasonable compromise ln terms of 
time and space ~eQulred to schedule 9nd allocate-resources in 
a t1 mesharlng. . batch and transact lon environment which 
contains many Jobs and resou~ces with conflicting 
reQulrements. The fo11owlng gul~ellnes are used ln scheduler 
desl gn I 

A11oM tasks to reQuest or release a number of resources 
0 Mlth =8 Single operation for both efficiency and deadlock 
·prevent l on. 
Where approDrlate, allow a resource to be accessed in 
either sharable or non-sharable mode. 
Allocate resources on a priority basis. 
Hake mlnlmal restrlctlons on the user. 
Avoid idle resources. 
Allow a task to continue orocessi~g after a resour-ce 

-reQuest- ls denied, lf the task can do so. 

• Job management allows the user and/o~ system a May to after 
the environment of a Job. This Includes commands available, 
fltes available, default values for scheduling, run tlme 
11brarles avallable and llmlts on va~lous resources. 

• Complete Job status l~formation relative to submitted and 
executing Jobs ~ust be available to~ users and ooerators. 
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0 

0 

3. ~ FUNCTIONS 
3.t.4 ASSUMPTIONS 4NO CONSTRAINTS 

--------------------------------------------------------------------
3.1.4 ASSUMPTIONS AND CONSTRAINTS 

• The batch Job deck structure of NOS/171 ls used for N~S/VE. 
The deg~ee of comoatlbillty ls influenced byl 

A NOS/VE objective 1S 
Interface comoatlble. 
oriented and ln some 
Interfaces. 

to make the batch and l"teractlve 
The NOS/170 structure ls batch 
cases ~ay compromise Interactive 

Suoport of t~e multloart file on input causes some s~eclal 

case handling by the s~tem. 

NOS/170 use-s are making ~ore use of procedure flies and 
interactive access. By the mid 1980•s the Importance of 
the original deck structures will have dimlnished. 

NOS/VE supoorts one level of partitlonlng within the input 
f i I e. 

3.1.5 DESIGN APPROACH 

A )ob reoresents a basic unit of wo~~ which can be directed to 
a soeclf lc mainf~ame within a conflguratlon. Each Job runs on 
behalf of a single user. The user ldent1tv ls authenticated at 
)ob 1nlt1ation and ls relied UDOn for the du,..ation of the J~b. 

Alt )obs are protected from one ~nothe~. Jobs compete for 
r-esources on a J:~r:J~9t .. ltl, basl ~~ The "vstem maintains a clear 
dlstlnctlon betweeri p~eemotlve resources a~d non-oree~otlve 
~esources. Real memory reoresents a kev oreemotlve resou,..ce 
111arlaged on a Job basis. (f;~ a ~--!_!!~-~ .. --~~-~~e.~~.~.Jbl l_l_!J• ls used 

;~~~i;;i9J:; ~e:!-m!;~o;,!n~;-:~~/t!~~ni:~:. Cii!~!s ~~~~1:~ 
1ifanag1ng real memo""Y a~ross muttlo1e Jobs. allowing the system to 
have more Jobs initiated than tne memo,..y can hold. 

The scheduling functions ar-e perlodlcallv activated allowing 
for reevaluation of resource usage and Job p,..iorltles. All batch 
)obs are Queued prior to entry Into the execution Queue and 
selected for- Initiation based on user suootled priority. class 
and ~ode. Provlslon ls made to al~o exe:ute an lnstallatlon 
def lned orocedure as part of the lnltlatlon process. 

The NOS/VE procedure capabllltv 
~sers can provide an extern~I 

ls the 
Inter-face 

~echanlsm by which 
oriented to soeclat 
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--------------------------------------------------------------------3. Q FUNCTIONS 
3.1.S DESIGN APPROACH 

--------------------------------------------------------------------
functions they reaulre. Consistent conventions for calllng and 
def lnlng co~mand language orocedures are defined. The syntax of 
c ~JJ~~-·· .. ! 9" .· c ~~J!t~I".'~ .. I a.n 9.~~ 9.t! f?'7 .. ~C. ed.Y.!: e~ .. 1~ .. tde.o tl ca I to that-·· used 
for calling system orocedures (command language orocedu~es or 
oascclif procedures>, thereby efl mlnat lng barriers bet"ee" the 
Interface crovlded. 

The lnltlat :haracterlstlcs of the Job envlronMent a~e 
cataloged wlthl~ th~ system according to user name. Included In 
the user descrlptlon ls a set of com~ands that are lnteroreted 
before any user co~mands (excluding login> are processed. These 
:ommands are referenced as a prolog. Thls allows defaults, 
search llsts, time limlts, exceotlo~ condltlons, additional 
security checking, etc. to be unlauelv establlshed for ea:h Job 
ln an automatic fashion. The name of an eollog procedure ls also 
Included for handllng cleanup. flle routing and other services at 
the time of lob te~minatlon. Each use~ can SUDDIY the prolog and 
eDllog procedures for tuning the environment of Jobs "hl:h ~un 
under his user name. 

Included In the Job envl~onment are a set of system 
established flies (input, outout, Job log, •••>9 segments (task 
services code, )ob Jocal tables, ••• ), varlables (command status. 
~erun status, ••• ) which have un1Que names that the Job can 
reference on system commands. 

A NOS/VE batch )ob consists of an SCL partition followed by 
any number of data partitions. 

Jobs defined for NOS/VE "hlch o~lqlnate from C170 Mill be 
~receded by a routing partition. This partition contains a 
slngle record Mhicn ls a C170 Job card. 

The C170 Job ca~d must be of the follo"lng forms 

JOBNAHE,ST<IO>,IC<cset>. 

tit here a 
ID - soec 1f !es 

mal~frame 
a I oglcal ID of the destl~atlon 

cset - lde~tlfles the characte~ set 1~ which the command 
partition ls coded. ~upported valued fo~ cset 
are• 

AS6 NOS 6112 ASCII 
AS8 C170 8112 ASCII 
DIS dlsolav code 
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--------------------------------------------------------------------0 3.l FUNCTIONS 

0 

3.1.S DESIGN APPRO~CH 
--------------------------------------------------------------------

Each orlgln system has Its ow" default value for 
IC. 

3.1.6 NOS/170 DIFFERENCES 

System Comman~ Language The obJective to produ:e an 
Interface which is more consistent, more usable and less 
•edundant than the NOS/170 lnterfae~s has resulted ln comma~d 
language syntax incompatibilltles. The lmoroved Interface will 
•esult ln imoroved usablllty and rellablllty. 

0 
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--------------------------------------------------------------------3. 0 FUNCTIONS 
3.? FILF. ROUTING 
--------------------------------------------------------------------

3.2 FILE !OUTING 

3.2.1 GENERAL RESPONSIBILITY 

The file routing function ls resoonslble for routing Queued 
Csoooled) flies to the proper physlcaJ locatlons for d1soosal or 
execution. ~outing may he directed lmollcltly by Installation or 
system conventions or exotlcltly by Jser commands and 
oarameters. Dest inat lon · addresses may soec l fy I oglca I 
:haract.,. lst lcs such as "ASCII I lne c)rl'\ter• o,.. •terminal I ogged 
ln by user ABC". Files may be routed ~rnong -alnframes con~ected 
by network or othe~ link mechanisms. The status of these various 
flies may be dlsotaved and ce~taln of thel~ character1stl:s may 
be altered by command. 

3.2.2 GLOSSARY 

• 
. 

Batch device: a remote batch terminal or a set of local 
batch devices. A batch device ls •togged ln" by an ooerator 
who may submit lnout flies and recleve outout flies on 
behalf of ot~er users. 

• Execut lng Job I a Job that 1$ ln some stage of executing 
user soecified activities. 

• Inout file or lnout Jobi a Queued file having execution as 
lts next processing step. 

• Outout f llet a Queued f lie navlng dlscositlon to an output 
device (printer, punch, ••• > as lts next processing steo. 

• Ou eu ed f 11 e I a f 11 e res 1 dl n g on 1 n t er med i a t e st ora g e 
(normally system dlskl after l~cutttng from or ,efore 
outputting to a terminating device such as a card reader or 
orinter. While the flle ls on l"termedlate storage. It ls 
known to the system, which selects these. flies for fJrther 
processing (execution, orlntln9., ••• 1 based upon so11e 
schedullng dlsc!oline such as flrst-ln-flrst-out, orlorlty, 
etc. Queued flies are either Input flies or output flies. 
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--------------------------------------------------------------------03. I] FUNCTIONS 

0 

0 

3.?.3 DESIGN OBJECTIVES 

--------------------------------------------------------------------
3.2.3 DESIGN OBJECTIVES 

The f lie routing function wlll provlde flle and Job routing, 
vlslbllltv and control capabllltles. 

• Routing 

• 

- of Input Jobs to various connected ma1nfra~es in order 
for1 
- Jobs to have access to needed resources Ccertaln 

oer-manent files, certain CPUs, perlohe~al devices •••• > 
- the syste~ to allocate Jobs to comoutlng resources for 

load leveling purposes 
- of outout f 11es to varlous ~estlnatlons or devl:es ln 

order- tot 
- make the f 11es accessible by the rout!ng user 
- make the flies ~ccesslble by other users or •embe~s as 

desired by the routing user 
cause the file to be dlsoosed in a desired phys1:al 
format 

Control 

- of input Joos in order to atlowt 
- reconflgu•atlon of multJmalnfr-ame resources to. various 

mainframes (e.g.dlvert )ob soeclfled to execute on 
mainframe A to mainframe B> 

- alteratio~ of the order- ln which Jobs wlll be selected 
for- execution 

- d~ODDing or ourging of )obs 
- of executing Jobs to allow: 

- drooolng or purging of )obs 
- alteratio~ of the se~vice level which Jobs will ~et in 

regard to system resour-ces and services 
of outout flies to allowt 
reconflgu~atlon of output devices (e.g.dlver-t outout 
nominally destined to terminal A to terminal Bl 
aJteratio, of the order- in which files will be disoosed 

• Vlslbillty 

- of the current status of Input Jobs. executing Jobs, and 
outout files ln order to permit informed control over- lobs 
and f 11 es 

Company P~lvate Rev 3 Febura~y 79 

·11WI ¥ 4A $.Pini!\$ J.d 

1 
2 
3 .. 
; 
6 
7 
8 
CJ 

10 
11 
12 
13 
11t 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2q 
30 
31 
32 
33 
3 .. 
3S 
36 
37 
38 
39 
ltfl 
41 
lt2 
43 
ftl+ 
45 
a.6 
47 
'+8 
a.9 

.I 



NOS/VE DESIGN SPECIFICATION 
J-8 

03/G5/79 

--------------------------------------------------------------------3. 0 FUNCTIONS 
3.2.4 ASSUMPTIONS ANO CONSTRAINTS 

--------------------------------------------------------------------
3.2.4 ASSUMPTIONS ANO CONSTRAINTS 

• A batch device operator or Interactive ter~lnal operator "ho 
submits batch Jobs must have full vlsiblllty and 1imlted 
control of all Input and executing )obs.orlglnatlnq from the 
termlnal and 311 ~utout flies destined for the termln~I ·or 
device. 

• The Job owner tuser soeclf led on the )ob statemenf) must 
have full vlslblllty of all owned Jobs and flies rega•dtess 
of how thev "ere submitted or routed. 

• The system operator must have full visibility and ll~ited 
control of all Jobs~ 

• 

• 

• 

A "f lie label• ls present on output fltes and ls available 
to agencies that dispose output. This label co~talns 

Information that ls relatively Independent of any soeclf 1c 
Instance of file dlsoosltlon. T~1s aoolies to things like 
internal character set. 

The batch caoabilltles of the system Include an ablllty to 
def lne a set of devices (e.g.2 card readers, 3 orl~tersl 
that can be ~logged In• under one member ID ·without 
violating the assumption that only one person uses a given 
user or •e~be~ ID. 

Both commands and procedure ca11s ~ust be provided for flle 
routing, control and vlslbillty functions. Comma~~s and 
procedures must have eQulvalent capabl11tles. 

3.2.5 DESIGN APP~OACH 

Input, executl~g and output flies each have a set of 
attrlbutes which determine their routing and dlsposltlon. Some 
attributes are specified at the t1~e the f lie ls routed, and 
others are specified by other mechanisms. All may be Included ln 
status info~mation to keeo users and ooerators .aporised of the 
orogress and status of the Jobs and flies. Certain attributes 
may also be altered after the )ob or file has been routed. The 
fotlowlng subsections describe the routing-related attributes and 
the condltlons that must be met for their status to be displayed 
and for control over them to be exerted. 
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--------------------------------------------------------------------0 3. tJ FUNCTIONS 
3.?.S.1 Input Flle Attributes 

0 

--------------------------------------------------------------------
3.2.s.1 lna.~1 Elle_Attcibutes 

Exlstencel whethe- the file ls known to the system. Abl1ltv to 
control exlstenc~ ls the ablllty to d~op or purge the flle. 

Namel the name by which the f lla ls known. This na~e ls 
disolayed ln status information and ls used in control co~mands 
to refer to a oa-tlcular Job. The flte ls given a name by a 
oarameter to the ROUTE command or orocedu~e - or if none ls 
soeclfled. the name from the )ob st3tement ls used. 

Halnfcame to executet the ldentlflcatlon of the mainframe that 
ls to execute the lnDut Job. Tnls mav be specified ln the 
ROUTE command or orocedure call and lf none ls specified, then 
it ls taken from a parameter on the Job statement. If none ls 
speclfled on the job statement. an lnstallatlon parameter ls 
used <no~mally t~e current host mainframe>. 

Default outout flle destinations the default destlnatlon of all· 
output files qenerated bv the Job. T~ls may be specified by a 
oarameter to the ROUTE command or procedure. Individual outout 
file destinations may be specified bv individual ROUTE co~ma~ds 
or orocedure calls within the Job. 

Orlglnating fa~lly and ~embert the 1~ent1ficat1on of the batch 
or lnteractlve ooecator by whom the f lie was submitted o• the 
ldentlf lcatlon of the member currently in force at the tlme a 
flle was submitted from a )ob. 

Orlglnatlng malnframel 
device ls connected 
I ob 1 s execut lng. 

the mainframe to Mhlch the submitting 
o~ the mainfra~e in which the submitting 

Protect or nott whether the Job should be recovered after system 
re-lnltiallzatlo~. Thls is normally used· only by system 
components - for example, "spot•s. 

Deoendency 1nformatlon: speclf les lob dependency Information 
regarding the co~ditlons necessary for this Job to execute. 

Prlorltyl the relatlve order ln which Input flies will be 
selected for execution may be implied from this attribute. 
Thi~ may be specif led by a parameter to the ROUTE command or 
orocedure or lf ~one is speclf led. a oarameter on the Job 
statement ls used. If no job statement pa~ameter apoears, a 
member valldatlo~ parameter ls used. Specified parameters are 
subject to syst-.~ access limits place~ uoon the owner memoer of 
the I ob. 
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--------------------------------------------------------------------3. J FUNCTIONS 
3.?. s. 2 Execut lng Job lt tr l but es 

-------------------------------------------------------
3.2.~.2 E~tlng Job Attcl~~ 

~xlstencet whethe~ the Job ls known to the system. Abllltv to 
control existence ls the ablllty to d~oo or ourge the Job. 

Na~el the name oy which the )ob .ls knoNn. This name ls 
available In status Information and ls used ln control commands 
to refe~ to a oarticula~ Job. An executing Job•s name ls the 
same as that qlve~ to lt Mhen lt was an lnout file. 

Protect or nota see Input f !le attribute of same name. 

?rlorltya the retatlve prlorlty a Job ls given for system 
resources and se~vlce. 

State' whether the Job is currently executing or waltl~g for 
some event. If the Job ls ~altlng, t~e reason for the "alt ls 
a 1 so av a 1 I ab I e 1 

access to oe-manent f11e (file ls Interlocked) 
oack •ount 
taoe mount 
operator res~onse 
••• 

:xecuting mainframes the ldentlf lcation of the mainframe that is 
executing the Job. 

SRUs accumulatedl the number of S~Us ~xpended so fa~ 1~ the 
execution of the Job. 

Posltloni an Indication of ho" far the Job has advanced ln !ts 
execution. For example, last dayfile message. last com~and, 

some programmable message, ••• 

3.2.5.3 Q~yt Fil~ Attrlby~ 

Existence: whethe~ the flte ls known to the system. Abllltv to 
control exlstence ls the ability to drop or ourge the file. 

Na~et the name by which the f lie ls known. Thls name is 
available In status information and ls used in control com~ands 
to refer to a pa~tlcular tob. The flte name may be soeclfled 
by a parameter to the ROUTE com~and or orocedure. If this 
narameter is not given o~ 1f automatic end-of-Job output file 
routing occurs. the f lie na•e ls that of the Job that generated 
or routed fhe outDut. 
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o--------------------------------------------------------------------3. 3 FU~CTIONS 
3.~.5.3 Cutout File Attributes 

0 

G 

Orlglnatlng famllv and member• see lno~t file attribute of the 
same na rne. 

Orlglnatlng malnf,.amel see lnout flte attribute of the same 
name. 

Destination mainframes the lde~tlf lcatlon of the 
ls connected to the device to w~lch the 
dlsoosed. This may be specif led by a oara•eter 
command or oro:edure. If this oar~~eter does 
mainframe that o~lginated the Job is used. 

ma.f.nfrante that 
f 11 e ls to be 
to the ROUTE 

not aopeara, the 

Oestlnatlon famllv and users the user who, when logged ln at a 
batch device o,. statlon. ls to ,.ecleve· the outout. Thls 
attribute may be soecltled by a oara~eter to the ROUTE command 
or procedure a~d lf none is specified. the family and user of 
the )ob that generated the output or ls doing the routl,g ls 
used. The ablllty to restrict whlch use~s w111 be attowed to 
dlsoose outout to a terminal ls given to terminal use~s. 
Therefore, the ~outed f lie may not be oermltted to be disposed 
to the destlnatlon terminal. 

Destination typel the type of destination of the outout file. 
This may be speclf ied by a oarameter to the ROUTE command or 
Dr o c e du re. I f th e . par am e t er i s no t g i v en and the 1 oc a I f 1 I e 
name ls one of those listed below. 3 default tyoe ls selected 
based uoon the file name. Destination type may bel 

orlnter 
card punch 
installation-defined tyoes 

The special file names used for default tyoe selection ares 
outout selects .. orlnter• 
ounch selects .. card puncn• (and exte,.nal characte•lstic 

"coded ASCII"> 
punchb selects .. ca,.d punch" (and external characte•lstlc 

"ounch blnarv•> 
installatlon-deflned file names 

External characterfstlcsl the form In Mhich the output file ls 
to be disoose1. External cha~acterlstlcs may be specif le~ by a 
oaramete,. to the ROUTE command or orocedure and If not 
specified, defaults are selected based uoon destination type or 
soeclal local f lie name. External cha,.acte~lstlcs may bet 

96 character ASCII (type •printer"> 
&~ character ASCII subset Ctvoe "orlnter"> 
ounch coded ASCII (type "punch" o~ 1oca1 fl•e name PUNCHt 
punch blna~y (tyoe ••ounch" or tocal file name PUNCHB> 
forms code (types •printer"• •ounch", lnstatlatlon-defined) 

(mav be combined with another characteristic> 
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--------------------------------------------------------------------
3.~ FUNCTIONS 
3.?. 5. ~ Out·out F 11 e At tr lbutes 
--------------------------------------------------------------------

TvDe "prl~ter" default ls "96 character ASCII"; •punch" default 
Is "punch coded ASCII" unless local flle name ls PUNCHB; 
"lnstallatlon-deflned" de,ault ls lnstallatlon-deflned. 

Prlorltv1 the relative order In which OJtput flies wilt be 
selected for disoosltion may be lmolled from this attribute. 
Priority may be specified bV a para~eter to the ~OUTE command 
or orocedure and If not given, an lnstallatlon-def lned orlorlty 
1efault is assumed. This mav be soecifled on ROUTE only lf the 
Job or ter~lnal ~olng the ~OUT~ ls owned by the same user as 
the destlnatlon Jser. 

Addressl location Information to be ~sed to get ohyslcal outout 
to a oartlcular ohyslcal location (e.g.mall drool. Addr-ess 
information ls orlnted, punched, etc. ln a f lxed location ln 
t~e output llstlng, deck, etc. 

~eoeatl the numbe- of copies of the file to be produced at the 
1estlnatlon. This may be speelfled b1 a pa~ameter to the ~OUTE 
co~~and or procedure and if not soeclfied, is assumed to ae 1. 

Slzet the size of the cutout file. 
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o;~;-;~~~~;~~;-------------------------------------------------------

0 

3.?.5.~ Routlng9 Vlsloillty and Control H~trlx 

3.2.s ... &2utin9._~~lbilltv~ Contcol_t1a.!c.Ji 

Tvoe Route Otner Status ----- ----- ---~---
Inout 

Ex 1 stence )u.,ou 
Name x )( 2 Ju.ou 
MF to execute x )( 3 Ju.,ou 
Def au tt output destlnatlon x I u., OU 

0 r- 1 9 l na t 1 n 9 family and member Ju.ou 
Orlglnatlng MF Ju,ou 
Protect or- not x )u,ou 
Oeoendency lnfor'ftatlon x Ju,ou 
Prlorltv x )( .. t .... ou 

Execu Ung 
Exl stence )u,ou 
'iame J .... ou 
Protect or- not Ju,ou 
~r lor Uy Ju.,ou 
State (executing,waltlngl )u.,ou 
Executing HF )u,ou 
SRUs accumulated Ju,ou 
Posit lon )u.,ou 

Output 
Ex 1 stence )·.J9dU 
~ame x x s Ju.du 
Or· 1 g 1 na t 1 n 9 f~mil y and member- - ju., du 
Or 1 g l na t l n g HF 1~.du 
0 e s t 1 na ti on HF x x 6 )u,du 
Oestlnatlon tyoe x )( 8 Ju.du 
Ex terna I ch ar-"jc ter 1st 1cs x x 9 Ju,du 
Pr lor lty x )u,du 
Address x X10 Ju, du 
~epeat x )u.,du 
Slze )u,du 

s v'" b o 1 s uasi 

1 Co'\ trol 

ou,so 

so 
ou.so 

so 

ou.so 

$0 

$0 

du, so 

du., so 

du 

du 

~outet the attribute ls s~eclfyable by a route command or 
orocedure par-ameter- or a default ls chosen bV route. 

Ot~er1 the attribute ls speclfyable o~ defaults are chosen by 
~echanisms other tha~ the route command or o~ocedure. 

Statuss the status of the attribute ls available to these 
users. 
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--------------------------------------------------------------------3.1 FUNCTIONS 
3.?.5.4 P.outlng, Vlsl~lllty and Control Hatrlx 

--------------------------------------------------------------------
Control1 the attribute may be altered by these users. 

XI available via mechanism :described ln column header. 

•t does not apoly. 

Jut the user who ls the owner of the )ob or flte. This would be 
the oerson named ln the ]ob statement of a lob. 

out orlglnatlng user of the Job or file. Thls ls the use• that 
was logged in at a b~tch device through which the tob was 
submitted or the owner user of the Joo that routed the file. 

du: destination user. 
routed. 

so: system operator. 

E.2.2.1n o t es 

The user to which the file is to be 

1. System operator may get all status. 
2. Job name from )ob statement is default. 
3. Parameter on Job statement ls default. 
4. Parameter on )ob statement ls first default. default 

Information from member valldatlo~ ls se:ond. 
5. Name of the Job dolng the routing is the default. 
6. Mainframe of the Job doing the routing ls the default. 
7. Family l me~ber of the )ob doing the routing ls the 

default. 
B. Special file ,ames select the defa~lt tyoe. 
g. Flle tyoe and ~peclal flle na~es select the default. 
10. Owner user valldatlon lnformatlon ls used as the default. 

3.2.6 NOS/170 OIFFE~ENCES 

• The "device I~" concept Is reolaced by alloMlng local batch 
device sets that can be tfagated llke remote batch 
terminals. That ls, routing to a s~eclfied,user or ~ember 
"terminal". 

• Soeclf lc routing to 512, 580-1?, 5~0-16 and 580-1& ls 
removed. Similar capabllit1es could De presented usinq 
batch device sets as described above. Dlsoosltlon to 
particular devices ln this sense ls normally decided by the 
disposing agency (e.g. batch facillty) based uoon 
considerations such as priorlty, f lie size, etc. 
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3.Z.6 NOS/170 DIFFERENCES 

• 

• 

• 

• 

• 

• 
0 

• 

• 

,' 

0 

Certain "exte-nal characteristics• have been removedl 
~8 characte• ASCII Corlnt> 

- ~8 characte• CDC sclentlf lc (prlntJ 
- 6~ charaete~ CDC sclentlf lc (or!At> 
- 026 code (punch coded) 

system blna~y <ouneh blnaryl 

Internal characteristics of character set and 580 soaclng 
code are re•oved from routing commands and procedures. 
Information 1~ the f lie •1abet• is used Instead. 

The 1nformatlon available about a f lie or Job ls expanded 
from that avallable via the STATUS or ENQUIRE co~mands. 

A tob•s originating user abllltv to co~trot certain aspects 
of the f lie or )ob attrlb~tes ls added. 

Added the ability to route to a soeclfled mainframe. 

Added the abllltv to soeclfy address lnfor•atlon for outout 
f 1 les. 

Added the ability to specify default output attributes at 
the time a f lie ls routed to Input. 

Added the ~bllity to route output to any user - with access 
control caoabllity at the destination terminal. 
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--------------------------------------------------------------------3. l FUNCTIONS 
3.J P~OGRAH MANAGEMENT 
--------------------------------------------------------------------

3 • 3 PS O GR A?1_H!Jj!iiE?1E.t:J.I 

3.3.1 GENERAL RESPONSIBILITY 

The program management function p~~vldes for the lnltlatlon. 
monitoring and termlnatlon of orogram execution. This Includes 
the comma~d processing for orogra~ execution and library 
generatlon and the program interface processing for p~ogram 
execution. orogram communication, condition processl~g and 
general program se~vlce reQuests. 

3.3.2 GLOSSARY 

Slqnat A short •essage 
communlcatlon. 

used for lnter-Job/lnte~-task 

Task An lnsta~ce of execution of a program. A task has an 
associated exchange package and segment table def lnlng 
lts ad~ress soace. Tasks are the -basic NOS/VE 
execution element. 

Task Servlces A selection of p~otected ooeratl~g system 
ln the address soaee of a task. To be procedures 

SUDPlled 

3.3.3 DESIGN OBJECTIVES 

The design oblectlves of program ma~agement are to orovl~e the 
following caoabllltles ln a manner consistent Mith the objectives 
an1 constraints of the NOS/VE system a~chltecture. 

• AltoM execution of obJect orogr3ms f~om the command level~ 

• 

• 

• 

• 

Allow synchronous and asynch~onous object 
from the progra~ level. 

program execution 

Allow communlcatlon between asynchronously executlng tasks 
"1th in a J ob. 

Allow communication between Job~ • 

Contribute to the orovlsion of the CYBER 180 segmented virtual 
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0--------------------------------------------------------------------J. D FUNCTIONS 

0 

3.J.3 DESIGN OBJECTIVES 

memory. 

• Provide mecha~1sms to organize orograms for eff lclent 
execution ln a vlrtual memory environment. 

• Allow ob)ect pr)gram binding to be oerformed at a variety of 
times In order to ootlmlze for flexlblllty or perfor~ance. 

• Provide suff lclent services to allow program level acc9ss of 
the ooeratlng system.to determine re1ulred 1nformatlon about 
the current environment (e.g., time and datel. 

3.3.~ ASSUMPTION AND CONSTRAINTS 

• Commands, command procedure calls and command level p~ogram 
execution should be svntactlcly ldentlcal. 

• Program ~anagement command l~terface should be consistent with 
the external1zatlon of the rest of tne system. 

• The CYBER 180 segmented virtual me~ory will be supoorted 
effectlvelv ln the first release of the system. -

3.3.5 DESIGN APPROACH 

3.3.5.1 frog~am Execytlgn 

Every Job consists of one or more executable 
tasks. Every task ls viewed as an l~stance of 
ob}ect orogram. That ls an obJect program 
def lnltlon of an executable element Including a 
flies containing ob)ect modules and a llst of 
which exte~nal references ai-e satisf led. The 
obJect prog~am is known as a task. 

elements :alled 
execution of an 
ls the static 
nante9 a list of 
llbrarles fi-ora 
execution of an 

The user interfacing to the system at the command level sees a 
slnqle program description which may be explictly modified to 
:ontrol program loading and execution but through the use of 
defaults typically will not have to be. The command user is 
un~ware of the concept of task and onJy dlmly aware of the 
conceot of programs. As the system evolves it may be desirable 
to make these conceots more visible at the com~and level. 

At the program level, the user ls aware of both tasks and 
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----------------~---------------------------------------------------3. l FUNCTIONS 
3.1.5.1 Program Execution 
--------------------------------------------------------------------

programs and should percleve tasking as a fac111ty for organlzlng 
la~ge aoptlcatlons and effecting asynchronls~ In a lob. 

3.3.S.2 f~gtJlm_CJlmmYolcatl~LLAnd Condltl~ 

There a~e two levels of program comm~nlcat!onl within 1 Job 
and between )obs. Differences In the mechanisms available at the 
two levels are caused by the fact that the Job ls the funda~ental 
unit of access co~trol. Wlthln a )ob tess access checking takes 
ol~ce since everyt~ing within the Job has already been ve•lf ied 
for access by the user on whose behalf the )ob ls running. 
Betw~en Jobs, of course. no such assumotlons are possible. 

Wlthln a Job. the mechanlsn for com~unlcatlon between tasks ls 
a local queue. Local Queues have names that are defined ~lthln 
the Job and ac~ess to them ls limited ontv by rlng level. A 
segment offset and either a short string of bytes9 or a pointer. 
~r a descriptor(s) of entire seg~ent(s) may be sent to and 
~ecelved from local Queues. I~ elther case, only a small a~ount 
of lnformatlon ls actually moved allowl~g the queuing ope~atlon 
to be relatively ef flclent. 

Between Jobs, two communication mecnanlsms are provided. The 
f i~st is a signal ~hlch ls a short string of data that ls 
directed to a soeclflc task. The secon1 ls a low 1e~el lock that 
is externalized as a semaphore or a global Queue. If two Jobs 
reQulre the passing or sharing of large amo~nts of data. they 
must use segment level access to the sa~e permanent f lie and use 
signals for cont~ol information. Thls techniQue aJlows the 
access control mechanism of the f lie system to co~trol the 
valldlty of communication. 

The condltlon orocesslng facllltles of the system allow any 
procedure ln a task to establish Its own orocedures which wll1 
•eceive control when the condition a~lses. Examples of 
eondltlons for whl:h handlers can be established are. arlt~metlc 
overflow, divide fault and task termination. 

Program services provide tasks with information about the 
execution envlronment that ls only kno~n at execution tlme9 for 
example time of day. date and current accounting statistics. 
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o--------------------------------------------------------------------
3. D FUNCTIONS 

0 

3.3.5.~ Program Management Command Processlng 

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

Program management commands are ~esoonslble for orovldlng 
program execution and object library ge~eratlon services at the 
com~and level. The general design direction for the p~ogram 
execution commands is to provide a straight forward unelaoorate 
means for executing programs. The ge~eral design dlrectlon for 
object llbrary generation commands ls to orovlde the var!ety of 
cackaging, blndi~9, renaming and other facllltles tha' in 
co~blnatlon with tne program executlon facllltles, orovlde the 
aoollcatlon. product set and end users with adequate suooo~t. 
The object library generation facilities should do as ~uch 
crocesslng as possible orlor to load tlme In order to increase 
load time eff lclency. 

3.3.6 NOS/170 DIFFERENCES 

Slmllarltles and contrasts between NOS/VE and NOS/170 l~ the 
a~ea of program management are as follows& 

1. The notion of system commands. command language procedu•es 
and object program calls being syntacticly eQulvalent 
facilitating ehanglng implementation of a particular command 
wlll be carried forward. 

2. The CYBER loader provides mechanisms to support . three basic 
funct!onst program loading, program bl~dlng and D~ogra~ 
structuring. These three functions Mill be performed by 
dlf ferent mechanisms ln order to suooort the CYBER 180 
virtual memory arehltect\re and the system command Interface 
style. Tne CYBER 180 loader "lit be orimarily r•soo~sibte 
for toadlng. The object library generator Nlll be primarily 
responsible for blndlng and structu~lng. 
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--------------------------------------------------------------------3. a FUNCTIONS 
3.~ PHYSICAL INPUT/OUTPUT MANAGEMENT 
--------------------------------------------------------------------

3.4.1 GENERAL RESPONSIBILITY 

The Physical I/O function ls responslbte for al1 phases of the 
actual data flow between the central processor and external 
devices. Physical I/O acceots reQuests from the loglc31 t/O 
function (buffer manager) and other operating system comoo~ents. 
Among the services orovlded by ohvslcal I/O are the follo"1~gt 

• 

• 

• 

• 

• 

Translation of ioglcally oriented ~equests (file Identifier, 
f lfe bytP. address> to physlcally oriented reQuests Cunlt. 
cytlnder, track, sector). 

Assignment of a device to a f lie. 

Soace allocation on a device • 

Device I/O reQuest aueue management • 

Device driver (disk. tape, loc~I unit record, communications • 
memory tlnk, channel link>. 

3.4.2 GLOSSA~Y 

Allocation Unit - The number of OAU•s at located to a file on a 
specific RHS device per 31tocat1on reQuest. The 
allocation unlt can be specified by the user on a 
REQUEST statement as the minimum CA0-1 DAU> or as power 
of two multlles of the •1nlmum CA1-2 DAU•s, AZ-4 DAU•s, 
A3-8 OAU•s, ACY-1 cyllnde•). A default will be 
selected lf the user does not soeclfy the allocation 
unlt. The speclflcation can not be changed after the 
f 1 le ls opened. 

Block - A contalne• tor contiguous bytes of data. A block ls 
represented on magnetlc ta~e by the data contained 
between two ohyslcat lnterrecord gaps. A block ls 
reoresented by the data area def lned by a block cont~ol 
word for flies wlth user soeclf led blocking whe~ the 
data apoears ln a memory buffer or on mass storage. A 
block ls reoresented by a fixed amount of data for 
files wit~ system default blocking. 
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o;:;-;~~~;;;;-------------------------------------------------------

0 

• 

3.4.2 GLOSSARY 

Block Control Wo~d CBCW> - Control Information Mhlch orecedes 
each block on a fJle with use~ soeclfied block1ng. The 
information incl~des the c~rrent block type, cJrrent 
block le,gth, previous block length and error status. 

Device Allocation Mao CDAH) - The device allocation map co~talns 
a header and a blt mao for the device. Each bit ln the 
map corresponds to the device allocation unit. A 
separate DA" exists for each device. 

Device Allocation Unit <DAU> - The basic unlt by "hlch a dlsc 
unit space ls dlvlded. The device allocation unit ls 
determined by the device cha~acterlstlcs. 

Device Allocation Table (CATI The DAT Is a device resident 
table descrlblng linkage and 31locatlon information for 
flies assigned to a oart1cu1ar device. A seoarate OAT 
exists for each mass storage device. The DAT ls 
periodically uodated to provide recovery. 

Oevlce Label - !,formation written on a device whlch ldentlfles 
the device with a VSN and also contains other oerttnent 
data con:e~nlng the device. 

Driver - That code within the P?U which controls the t~ansfer of 
data between CPU memory and a device. 

Driver Queue Table (OQTJ - There ls a OQT for each driver. The 
OQT ls the b~slc table used by the driver In performing 
its functions. The OQT links to tne UQT table. During 
an I/O operaton, the DQT links to the !ORP which 
specifies the l/O o~eration. Thls link ls set by the 

·-Queue ma~ager when the request ls setected. 

F11e Allocatlon Table <FAT> - The FAT ls a llnked table whlch 
contains a FAT header and a sub-flle ~eader and body 
for each device on which a f lie ls recorded. The 
device allocator uses flelds in the sub-file header and 
updates allocation indexes ln the body. The FAT ls 
described in detail ln the system I'O comoonent 
speclflcstion. 

FAT Header The first section of a FAT which contains gene~al 
infor~ation about tne f lie. 

Sub-f lie FAT - A section of the FAT after the FAT Header which 
contains allocation unit information about one dev!ce. 

Sub-f lie FAT Heade• - The f lrst section of the sub-flte FAT which 
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--------------------------------------------------------------------3. n FUNCTIONS 
3. ft. 2 GLOS SARY 

--------------------------------------------------------------------
contains information about this part of the flle and 
the devl:e uoon •hlch lt resides. 

•. 

Sub-f lie FAT Body• The remainder of the F4T sub-flle folloMlng 
the sub-f lie FAT Header ~hlch contains the dlsk 
allocation information for this oortion of the file. 

FAT Llst Element - A contiguous oortlon of the linked list "nlch 
holds a FAT. Anv portlo~ of the FAT exceot the FAT 
Header a,d sub-f lie Fat Header may scan FAT List 
Elements. 

Sub-f lie - A flle :ontalns one or more sub-flies. A new sub-fl le 
begins "nenever a different device Is used. 

Fut I Track - A recording format where contiguous physlcal sectors 
are allocated to a file. 

Full-Track Data Access <Parallel FHOI - The dlsk driver ooerates 
on a full-track read and write basis by ut111zlng pairs 
of PPU•s on an alternate sect~r access basls. 

I/O Reauest Package CIORPl - A table used to hold the add•esses 
of buf fe•s ln use by a f1te. Also used as a oar3meter 
llst "hen making Queue Manage~ reQuests. Also used for 
control of overall IIO activity on the file. 

Hlnlmum Addressable Unit CHAU) - The QUantum of data that can be 
accessed by a driver. The default MAU Is 256 central 
memorv Mords which Is assumed to be a tyolcal CYSER 180 
oage size. Accessing to R"S devices are always 
processed ln terms of HAU•s. The ef fectlve HAU for a 
file ca~ be soeclfled as a multiple of 256 central 
memory words. 

Notei If the central memory buffer ls 1ess tha~ the 
MAU, then the excess data may be sklppe~ on a 
read and padded on a wrlte. 

Seek Overlap with Data Access - The posltlonlng of a unlt ls 
carried out as a simultaneous overlapolng actlo~ with 
data access of another unit. 

System Default Blocklng - Blocks are fixed 1~ slze. The sl~e ls 
not under the user•s control but ls specified ,Y the 
ooeratlng system. The block ls never oreceded by a 
block control word. 

Transfer Unlt The maximum amount of data transferred between 
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o--------------------------------------------------------------------

0 

MA.P.4 

3. 3 FtJNCTIONS 
3. +. 2 GLOSSA~Y 

--------------------------------------------------------------------
central ~emorv •system• buffers and an RHS device oer 
ohyslcal I/O reQuest. The transfer unit can be 
soeclf le~ by the user on a REQUEST statement as the 
minimum CT-1 HAU) or as power of two multloles of the 
DAU (T0-1 DAU, T1-2 OAU•s, T2-4 OAU•st uo to· the 
allocation unit for the flle. A default eaual to the 
allocatlon unit will be chose~ lf the user does Aot 
soec!fv the transfer unit. The soeclflcatlon of 
transfer unit can not be cha"ged after the flle ls 
ooened. Tvo1ca11v. the nu~ber of buffers in a" IORP 
reflects the transfer unlt slze. 

Unit Queue Table (UQT> - The unit Queue table ls the baste table 
used by the aueue manager ln supervlslng the orocesslng 
of IO~P·s. There ls an UQT table for each disk 
subsyste~. There ls an entry ln the UQT for each unit 
ln the svstem. A header provides parameters reautred 
for the ~ueue manager to select a data oath to lnltlate 
reauests. 

UQT entries are used to contalnl 

• 
• 

A link to the IO~P Queue for each unlt • 
Para~eters to determl~e the mode of 
selection. 

IORP 

User Specified Blocking - Blocks are variable ln size. The size 
can be soeclfled by the user. The bJock ls o~eceded by 
a block :ontrol word when lt apoears ln a memory ouffer 
or on mass ~torage. 

3.4.3 DESIGN OBJECTIVES 

• Suoport for rellabltlty/recovery has highest orlority 

each mass storage volume must be self describing (label, 
allocatlon information. device char~cterlstlcs (PF device, 
Queue device, etc.» flaw Jnformation. llnkage of files 
resldlng on the volume 

ability to recover flies 
(ailu~e without depending 
t em po r a r y f ll es > 

on mass storage after system 
on memory (lnctudes ooen 

abl 11 ty 
system 
volume. 

to recover flies on each mass storage volume after 
failure based on information recorded on that 

Inf ormatlon •ust include enough to reconstruc~ 
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--------------------------------------------------------------------
3.~ ~UNCTIONS 
3.~.3 DESIGN OBJECTIVES 

--------------------------------------------------------------------
tables to ac:ess the f lie (Includes open temporary files) 

• Suoport concurrent maintenance actlvltles. 

• Suoport preallocation of space Including at a 
locatlon wlthln a mass storage volume. 

soeclf lc 

• Suoport sharing of mass storage drives and flies between 
mainframes. 

• Suooort sharing of magnetic tape drives between mainframes. 

• Support automatic mass storage device overflow. 

• 

• 

Suooort utl11zatlon of devices at their maximum rated soeeds • 

Support flexible soace allocation on ~HS. 

abllltv to allocate •reasonable• size areas of a mass 
storage volu~e to flies with ·~easo~able• size cent~al 
memory tables. 

3.~.4 ASSUMPTIONS ANO CONSTRAINTS 

• 

• 

• 

• 

• 

Mass storage sector sizes are f lxe1 per hardware type but ~ay 
vary from one hardware type to another. 

The four head oarallel FHD structure ls such that a single PPU 
can not transfer sector data bet~een central memory a~d PDU 
memory in the oasslng oerlod of a sector gap. 

1eo•s can share RHS at the controlte~ or d~lve level a~d do 
not reQulre partlt!onlng of the drives. Sharing between 
mainframes ls coordinated at the controller and drive levet. 

1~0 can share ~MS "lth 170 at the controller 
reaulres partltlonlng of the drives. 

level and 

1ao•s can sha•e •agnetlc taoes at the controller level and 
reQulres oartltlonlng of the drives. 

3.4.5 DESIGN APPROACH 
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--------------------------------------------------------------------0 3.0 FUNCTIONS 
3.~.5.1 Seoaratton of CP and PP Functions 

0 

• 

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

The PPU ls utlllzed only for device drivers and restricted to 
oerformlng the ooeratlons required to function/status device 
:ontrollers and transfer data between central ~emory an~ the 
controller. PPU I/O request parameters are ln terms of physical 
device addresses <unit, track. etc.>, physical central memory 
buffer ad1resses (reaJ memory addresses) and function to be 
oer formed. 

The CPU is utilized to translate logical parameters associated 
with an I/O reauest If lie identifier. file oosttion> to physical 
lnformatlo~. The CPU creates a physically oriented PPU IIO 
~eQuest packet and enters lt Into a queue associated wlth the 
aoorooriate ohyslcal device. The CPU selects PPU I/O reQuests to 
be executed and submits them to the aooroorlate d~lver. 
Setectlon of reQuests is ootimized based on the characteristics 
and use of the eQuloment. 

3.4.5.2 Suooort of Fouc Hea~ Pa~alleJ F~U 

The four head parallel FHD ls full tracked in order to a:hleve 
the maximum transfer.rate. This reQul~es a two PPU driver since 
a sln9le PPU can not transfer a sector between centrat memo~y and 
PPU memory ln the oasslng period of a sector gap. T~e driver 
PPU•s will orocess alternate sectors. Options to be conslde~ed 
Include the following• 

• slngle ?PU driver for controllers without four head parallel 
FMO 

• multl controlte~ access from a single driver 

Physical I/O is utlllzed by other operating system fun:tlo"s 
Coager, logical IIO, to manage the transmission of data between 
:e"tral memory a~d devices. ThP. b~slc support provided by 
ohyslcal I/O includes the followlnqt 

• 

• 

~ass storage a11ocatlon Allocation ls accomollshed by 
f lnding the correct area on the device and reserving the space 
reQuested • 

I/O reQuest queueing - ReQUests for I/O to the Physical I/O 
f u~ction are Queued and scheduted based on the characteristics 
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--------------------------------------------------------------------3. l FUNCTIONS 
3.~.5.3 Basic Physical IIO Suoport 

--------------------------------------------------------------------
and use of the eQulpment. 

3.~.5.4 l~Sldenee of EynctlOns 

?hysleal I/O ls oartitloned Into functions which reside in the 
task address soa:e and those whlch ,.eslde ln the monitor-. The 
functions performed lo the monitor are reQuest dequeuelng and 
•esponse enQueuel~g. Functions performed In the task Include 
translation fro~ logical I/O reQuest to ohvslcal I/O request. 
determlnlng the oath to the corresoondlng devlce. enQueuelng 
~e~uests and deQueuelng I/O responses. Due to the residence of 
oaqe fau!t processing ln the monitor and Its deoendence uoon 
ohvslcal I/O, ce~tain functions nor-~ally performed in task 
servlces are also performed by the monitor ln support of osglng. 
These functions ln:1ude disk allocation, reQuest trans1atlo, and 
reQuest enQueuelng. · 

Physical I/O ~ass storage functlo~s are oart of the monitor 
address soace for t~e following reasonst 

• Ootlmizatlon of the path for oage fault I/O reQuests. 

• 0Dt1m1zatlon of the path for page allocatioa/deallocation 
r eaues ts. 

• Less overhead 1~ processing 110 reauests f~om a Job 

One system call ls used to transfer from Job to physical 
110. 

Call/return used wlthln physlcal I/O CPU comoonents. 

• Locklnglunloekl~g of system buffer-s ls oerformed at the 
monitor levet ln order to mlnlmlze the length of time a system 
buff er ls locke~ ln rea1 memory. 

3.~.6 NOS/170 DIFFERENCES 

Flle Structuring Coartltlons) ls lmnlemented at the logical 
I/O level (records) rather than at the physical I/O level (short 
PRU• sl • 

Devlce dr-lvers are to be considered ~s f lrmware. 

Device drivers are statlcat1y asslg1'ed to PPu•s rather th3n 
dynamical tv. 
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--------------------------------------------------------------------03. D FUNCTIONS 

,[ 4 

3.~.6 NOS/170 DIFFERENCES 

0 

• 

Device drlv~rs do not have access to loglcal I/O table 
structures s~ch as FET•s, etc. 
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03/05/79 -·----------------------------------------------------------
,. D FUNCTIONS 
3.~ lOGICAL INPUT/OUTPUT MANAGER 
--------------------------------------------------------------------

3.5.1 GENERAL RESPONSIBILITY 

Th• logi:al Inp~t/OutDut function ca~ be utl11zed to re~ove 
the burden of phvslcal I/O from the user. logical I/O translates 
the user•s log1ca1 I/O reauests Jnto reQuests to the Physical I/O 
function. ~ecord oriented (record level access) Input ooeratlons 
involve the transmission of data In phvsieal format to Logical 
I/O buffers where they are translated and delivered ln loglcal 
record for~at to the user. Record orie~ted (record level accessl 
outout ooe~atlons involve th-- trans~lsslon of user f oglcal 
records lnto loglc31 I/O buffers where they s~e translated lnto 
~hvslcal format and delivered to ·t~e Physical I/O fun:tlon. 
Nonrecord oriented (read/wrl te I eve1 access> lnput operations 
involve the tr3ns~lsslon of data ln chyslcal format to the users 
buffer. It ls the user•s responslbllitv to Interpret any logl:at 
record structure wlthln the ohyslcal data. Nonrecord oriented 
(readlwrl te I evel access> outout ooeratlons involve the 
tra"smlsslon of data ln physical fo~~at f~om the use~s buf fe~. 
It ls the user•s responslbltlty to cr~ate any 1Qglca1 •ecord 
structure within the .Phvslcat data. 

Scee lf le 
fo11owlngt 

services provided by Loqlcal I/O Include the 

• maintains a description of flle cha~acterlstlcs 

• actlvate/deactlvate flle proc~sslng via OPEN/CLOSE 

• acce~s to a logical Crecord oriented) structure ~lthln 

a f lie via GET/PUT 

• 

• 

• 

• 

access to a physical (non-record oriented) st~~cture 
wlthln a f lie vla REAO/W~ITE 

buffering of record oriented file access 

f 11e labe1 orocesslng, error orocesslng. etc • 

allows flle access via exptlclt procedure call 
IGET/PUT/REAO/WRITE> or by associating a virtual memory 
segment wlth a flle and utlllzlng CPU memory sccess 
l~structlons to reference the data (segment accesst. 
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--------------------------------------------------------------------03• 0 FJJNCTIONS 
3. ; • 2 G l OS SA RY 

0 

0 

ikQ 

--------------------------------------------------------------------
3.r;.2 GLOSSARY 

Advanced Access Methods (AAH) - Procedures whlch allow access to 
flies via organlzat1ons such ~s indexed sequential. 

Basic Access "ethods CBAM> - Procedures which allow access to 
flies via relatively slmole organizations su:h ·as 
seQuentlal access to tne •"ext• record and random 
access to a record based on lts address. 

Blocking - The process of creating a block fro~ Dart of a -ecord 
or a series of records. 

Collector Hode - MJltlple data ~ecords co~lng from a te~mtnat 

connecte~ to a flle wlll be entered 1nto a system 
buffer before the request1"9 task ls resumed to Drocess 
the data. HultlDle data ~ecords going to a te~mlnal 

connected to a file Mlll be entered Into a system 
buffer before any record is sent to the -terminal. 
Noncollector mode lmolles that the ~eQuestlng task ls 
resumed to orocess lnout data reco~ds one at a time and 
that each output data record ls sent to the termi~al as 
lt ls created by the user. 

File - A file ls a l~glca•IY connected set of information. It Is 
the largest collectlon of information which ~av be 
addressed by that flle name. All data .ls sto~ed 
between the beginnlng-of-lnformatlon CBOI> an~ the 
end-of-Ii format Ion IEOI>. label grouos are not 
considered to be oart of flle data ln the general 
case. 

F'lle OescrlDtlon Table (FOTI - - Contains file attributes and 
linkage necessary to access the flle Mhen It is 
active. The FOT contains links to the FAT and IORP•s 
associated with a file. 

File label - Contains (among other things) backup for information 
normally •aintalned ln oermanent f11e catalog. 

Partition A oa-titlon consists of one or more records. It is 
less tha~ a f 11e and greater than a record; but lt may 
be ldentlcal to either o~ both. A partition oeglns 
with the first record after the end of the Drecedlng 
oartltloni a oartltlon ls dellmlted by a soecla1 
non-data record. 

~ead Ahead - The o•ocess of antlcloatlng a user•s reouireme~ts by 
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--------------------------------------------------------------------3. l FUNCTIONS 
3.;. 2 GLOSSA~Y 

phvslcatv transferring 
system buffers on each 
assumotlon ls t~~t the 
reQuests for records 
direct 1on. 

large amounts of data lnto 
physical I/O reQuest. The 
use~ wlll make successive 

ln a forward seQuentla1 

~ead/Wrlte Level Access - User accesses data dlrectly ln a buffer 
owned and managed by the use~. Data transfer between 
the device and central me~ory w111 utlllze the user 
buffer. This mode allows the user to control buffer 
slze, number allocated, •tc. 

~ecord - A ~ecord ls a grouo of related oleces of lnformatlon. A 
record or oortlon the~eof ls the smallest collection of 
lnformatlon oassed between Record Hanager an~ the 
user. The user def lnes the structure and 
c~aracte~lstlcs of records within a file by·decla~lng a 
record format. The beginning and ending points of a 
record a•e lmpllclt wlthln e3ch format. 

~ecord Level Access Data is transferred between user memory 
area and system buffe~s owned and •anaged by a buffer 
manager. Data transfer between the device and central 
memory will utilize system buffers. A b~ffer manager 
exists f~r each task. 

qecord Control Header - Control lnfo~mation which precedes each 
record o~ a· flle with w. S ·and 0 records. T~e 

lnformatlon may Include the cur~ent record tyoe 
(complete/continuation), current record length, 
orevlous record length and flags to lndlcate end of 
oartition, deleted record. (Partltlonln9. deleted 
records and, ef f lclent backsoaclng are only found In W 
records.) 

Seqment Level Access User accesses data by associating a 
vlrtual memory segment with a file and utlllzl~g CPU 
memory reference instructions to access the data. 

System Buffer - Buffer owned and manaqed by operating svste~ as 
contrasted wlth a buffer owned and managed bV user 
code. Svstem buffers can not be accessed by user 
code. 

User Buffer - Suffer owned and manage1 by the user as cont~asted 
with a buffer owned and managed by system code. User 
buffers :an be accessed by user code. 

User File Oescriotion - A table provi~ed by the user and oassed 
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0 ;~;-;~~~;;;;-------------------------------------------------------

0 

• 

3.;. 2 GLOS SARY 

as a oarameter to the file system via the OPEN call ln 
order to soeclfy 'lie attributes. The file syste~ uses 
lnformatlon from wlthln the user file description to 
bulld the system file descrlotlon. 

Write Behind The process of retaining user records ln system 
buffers until a large amount of data can be t•ansfer~ed 
to the device per physical II~ request. The assumotlon 
ls that lt ls more eff lclent to make one device access 
than many accesses. 

3.?.3 DESIGN OBJECTIVES 

• 

• 

• 

• 

• 

• 

Basic Access Methods should satisfy ~eQuirements 
operatl~~ svste~, user and Advanced Access Methods 
minimum of IIO interfaces. 

of the 
with a 

Fiie· system needs to provlde an Interface by which a user can 
manioutate a record structured flle at a level lower than a 
~ecord (for examole - disk sector, t~pe block>. Exa~ple users 
are advanced ac:ess methods. 

If t~e advanced access methods access a record structured flle 
at a level tower than a record but wish to manloulate the 
~ecords, then it should be possible to interface to the code 
ln the basic record manager which processes that tyoe of 
record. Basic Access Methods shoulo provide the •nooks• used 
by Advanced Access Methods to process additional file 
declaration oarameters. reco~d types. etc. 

Allow all mass storage files to be either exollcltty ac:essed 
vla a procedu~e call lnte~face o~ assoclatlon of a virtual 
memory segment with a flle. 

Provide a seaue~tial f lie o~ganizatlon that Includes device 
indeoendence at the record level interface llnctudes ability 
to access a file that ls •connected• to a te~mlnal. 

Provide a file organization which allows random access to mass 
storage flies and provides a found3tion for operatlng system 
structures, advanced access methods, etc. 

• Provlde a flle organization which fac111tates Interchange of 
data with CYBER 170 • 

• Provlde a single system default record tyoe for ~ecord 
oriented flies Including Job flies. orlnt flies. etc. 
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--------------------------------------------------------------------3. 0 FUNCTIONS 
3.5.4 ASSUMPTIONS ANO CONSTRAINTS 

--------------------------------------------------------------------
3.5.4 ASSUMPTIONS ANO CONSTRAINTS 

• The total logical I/O Interface can be dlvlded lnto 
Access Methods (provided by OS and def lned In 
soeclf ication) and Advanced Access Methods (provided 
Product Set, includes Indexed seQuentlal, etc.). 

Baslc 
th ls 

by 

3.~.5 DESIGN APPROACH 

Logical I/O fu~ctlons are associated wlth the task and ~eside 
wlthl" the task address space. The reasons for this assoclatlon 
Inc I ude t 

• Less overhead than lf logical I/O ls at a seoarate 
task. The user Interface to the record manager will be 
vla CALL/RETURN. The recor1 manager interface to the 
buffer ~anager will also be vla CALL/RETURN. 

-
• The llnl<age to the logical I/O functions can be 

• 

tailored to the needs of the task. 

Infor~atlon about flies that are local to a oartlcutar 
user ls orotected from other users. 

The loqlcal I/O functions are basically sollt Into two 
categorles; those dealing with the Interface to the user (•ecord 
~a~aqer, flle managert and those dealing with the interface to 
onvslcal I/O (buffer manager>. 

• 

• 

• 

The record ma,ager and flle manager execute in a more 
prJvlleged rlng than the user 1n or~er to orotect Loglcal I/O 
code, I/O reQuest Dackets, system flle description tables and 
system buffers fro~ destruction or Improper execution. 

The buffer manager executes in a more privileged ring th9n the 
record manager and file •anager ln order to ~axl~lze the 
protection given to the code that submits physical I/O 
reQuests. · 

All tables used by Loglca1 I/Oto orocess f!te actlvltv tlnk 
through a syste~ File Oescriotlon Table maintained by logical 
IIO. 
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--------------------------------------------------------------------~.l FUNCTIONS 
3.;.s.1 Residence of Functlons 

0 

• 
L41iM ; . 

• The file desc~lptors, t/O reauest oackets and system buffers 
~anloulated by Logical I/O are 1naccesslble to the user. Only 
the appropriate procedure entry points will be aecess131e to 
the user. 

The user ~ust SJPPIY a user flte descrlotion for each file 
usgd by a task. 

The user may specify the file reslde~ce by suop1y1ng a ~EQUEST 
command/procedure :all. 

The use~ may supply lnformatlon for use ln flle label 
checklng/creatlon by a LABEL command or user label descrlotlon. 

The user may request that the file system provide whatever 
Information It has retained about t~e file by usl~g a 
GET_FILE_ATT~IBUTES call. 

The user may 03rameterize the file deserlotlon by suoolylng a 
FILE command. 

The user must Issue an OPEN call wit~ln ea:h task for a file 
orior to accessing lt. 

The user may access/create labels on the flle by using GETL. 
PUTL ca 11 s. 

The user may transfer data to or fro~ a file using the various 
versions of GET. PUT, READ and WRITE calls. 

The user may position a flle using the ~EWINO, SEEK o~ SKIP 
calls. 

The oot1on of ·~alt for completion• or •no "alt• ls avallable 
with READ/WRITE I/J reQuests. 

The user may monitor progress of I/O reQuests submitted with 
•no wait• by using a CHECK_BUFFER call. 

The user- may sub ml t multiple concurrent ~EAD/WRITE reQuests. 

The user may delete logical records by using DELETE calls. 

The user may reolace logical records by usl~g REPLACE calls. 

The user mav Introduce a flle oartl ti on delltnlter lnt~ hls 
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--------------------------------------------------------------------3. l FUNCTIONS · 
3.;.s.z HaJor User Re~ulrements/Ootlons 

--------------------------------------------------------------------
f lie by an WRITE_END_PARTITION call. 

The user may access/modify Information ln the Fiie Oescrlotlon 
Table by use of the FETCH and STORE calls. 

The user must terminate processing of a file within each task 
by uslng a CLOSE call. However. flies not closed by a user 
within a task "ill be automatically closed by task termination. 

3.5.6 NOS/170 DIFFE~ENCES 

• Advanced Access Methods 

Indexed sequential, mu1tlole Indexed, direct access, and 
actual key file organizations are not orovlded as oart of 
basic access methods. 

• FlJe Structuring at the i»hYslcal leveJ (short PRU. level 
nu"'brs, etc.> 

One level of file structuring (oartltlons> ls provt~ed at 
th~ record access level <GET, P~T> ~ather _tha~ at the 
physical level (short PRU•s>. The puroose ls to sollt 
logical file structure from ohysical ~ecording tech~iQue. 
This facllltates l~ptementatlon of a variety of sector 
sizes. The user interface ls indeoende~t of a partlcular 
device reco-dlng techniaue (such as 386~ bit sectors on 
844-4X versus 16448 bit sectors o~ oaralle1 FHO>. 

• Circular Buffering 

• 

• 

Linear buffers are used ln the low level fREAO, WRITE> 
interface rather than ci~cular buffers. The purpose ls to 
slmollfy the interface to PPU drivers and to improve the 
ability to recover/reissue an I/O reauest "hen an error 
occurs. 

Flle organlzati)n ls soeclfied on the user file decla~atlon 
and ls remove~ from data access reQuests to reduce redJndant 
speclf icatlon of oarameter5. 

Addltlonal block (£, K, I> and recor~ tyoes IT, s, Rt no~-ANSI 
D> have been re~oved from basic access methods to slmpllfy the 
user 1 nter face. 
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--------------------------------------------------------------------0 3. !J FUNCTIONS 
3.& MEMORY LINK 

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

3.6.1 GENERAL ~ESPONSIBILITY 

The He~orv Link provides a general communlcatlon caoa~ltlty 
fo- linking the C170 (NOS/170 and NOS/BE> a~d the NOS/VE syste~. 
It will suooort communlcatlon befween the C170. and the C180 
systems for the following functlonsa 

• Transfer of que~e flies and oermane~t flies between systems. 

• Allow C170 Interactive terminals to communicate with NOS/VE 
Jobs. 

• Allow general message communication betwee~ a NOS/VE )ob and a 
Ci 70 1 ob. 

3.6.2 GLOSSARY 

-
CALL1SO Instruction The C170 017 hardwa~e lnstructlon w~lch 

allows a C170 program to •trao• into C180 state. The 
C180 goes back to the C110 th~ough the C18D ~ETURN 
instruction. 

He~ory link Interface IHLI> - A set of orogram Jnterfaces which 
allow a user or system aoollcatlon program to 
co~municate with one or moe other user or system 

- aoollcatlon programs. Both a C170 and a C180 version 
of these interfaces wlll be provided. 

3.6.3 DESIGN OBJECTIVES 

• Provide a f lexlble interface "hlch can be used by both C170 
and C180 sldes for all Virtual Environment communlcatlon 
f lie transfer, Interactive and message co~munlcatlon lln~s. 

•. Drovlde a symmetrlcal Interface for both C170 and C180 sides 
(I.e., orovlde tne same set of pro<ram Interfaces tsubroJtlnes 
on C17D> for both C170 and C180). 

• Provide f lexlble interfaces which can also be used for C180 
C180 Job to Job co~munlcatlon. 
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--------------------------------------------------------------------3. l FUNCTIONS 
3.;.3 DESIGN OBJECTIVES 

--------------------------------------------------------------------
• Place no addltlonal C170 or C18~ constraints on C170 )ob 

suooor t or storage move.: .. 

• Dlace no addltlonal C170 or. C180 constraints on C180 Job 
swaoout or oaglng. 

• Prevent access to the MLI by unauthorized C170 and C180 
users. 

• 

• 

• 

• 

• 

• 

Pr~vent MLI fro~ being used by C170 or C180 Jobs to 
C170 or C180 system secur1tv. 

Mlnlmlze C170 oerformance degradation by keeolng 
spent In the C17D •trao handler• (C1~0 code activated 
CALL180 Instruction> to a mlnlmu~ (e.g., all code 
referenced by the C170 •trap handler• must be wlred 
order to avoid oage faults>. 

oenetr-ate 

the time 
by the 

and data 
down ln 

A 1 tow a I I . Cl 80 
ca' I lng task. 

HLI code to execute ln Task Service of the 

The amount of •wtred down• real memory used for HLI tables, 
buffers and code mu~t not cause a slgnlf lcaQt oerfo~mance 
degradation for C170 and C180. 

Th~ Memory Llnk must not be a bottleneck for any type of daul 
state communication - file transfe~s, inte~actlve or message 
c ornmun lea t 1 on. 

Provide record ~anager compatible program interfaces for user 
level syste~ orograms "hlch alto~ data to be transfer~ed 
to/from the linked C170 system for purpose of transferrlng 
Queue files and permanent flies. The record ~anager 
comoatlble prog·a~ interfaces can be orovlded .bY maoplng 
record ma~ager calls into HLI Interface cat ls. 

3.6.4 ASSUMPTIONS ANO CONSTRAINTS 

• 

• 

The C180 HLI ls not directly avallable to user level NOS/VE 
programs. Tne C180 MLI Interfaces will be used onty by NOS/VE 
task s~vlces code. 

The C170 HLI ls only avallab1e to C170 use~ Jobs for message 
communication. Use of the C170 HLI for f lie stagln9 and 
l~teractlve co~munlcatlon Mill be done by C170 system 
orlvlleged applications. 
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--------------------------------------------------------------------3. l FUNCTIOt-tS 
3.;.~ ASSUMPTIONS ANO CONSTRAINTS 

• 

• 

• 

• 

Access to commo~ HLI code from the C170 •trao handler• wl11 
not deg~ade C170 syst~m oerform3~ce s1gn1f 1cantly provided 
that all HLI code and data segments are •wired down•. 

The C170 MLI subroutines whlch reside 1~ the C170 pro9r3m Fl 
are conslde~ed to be cart of the NOS/~E system ln the same 
sense that the AIP subroutines are o3rt of the NAH subsystem. 
NOS/VE wlll design. develop and maintain the C17D MLI. 

Synchronization between the C170 task and C180 tasks whlch use 
the HLI can be oerformed within task services code for each 
task. No MLI code will run ln Monitor Mode and no addltlo~al 
monitor functio~s are reQuired bv HLI. 

A •w1~ed down• shared segment can be used by HlI 
and buffers. The MLI buffers will be an 
reoosltory for messages transferred between C170 
is assumed that the overhead requl~ed to manage 
and to transfer data to and from them will not 
degrade link or system oerformance. 

for tables 
1 n termed i ate 

and C180. It 
these buf fe,.s 
s 1 gn 1 f 1 c ant I y 

3.S.~ DESIGN APPROACH 

3.6.5.1 HL.I-~t:am Interfa~ 

The Memory Llnk Interface CHLI> ls a set of orogram lnte•fa:es 
(both C170 and C180 versions Mlll be provided) whlch allow a user 
or system application program to communicate with one or more 
ot~er user or system application orogra~s. HLI on C170 w111 use 
the CALL180 (1}17> Instruction to ca 11 C180 code which manages 
communication through C180 memory (sha~ed segmentlsJJ. 

HLI orovldes the following services for system or user 
aooJlcation orogramst 

• 
• 

• 

• .. 
• 

Sign on or off from HLI (SIGNON/SIGNOFFJ • 
Add or delete permisslon for a~other aopllcation to send 
messages to it (ADOSPL/DELSPL). 
Determine whether or not a message ca~ be sent to a~other 
apolicatlon (CONFIRM). 
Send a message to another aoollcation (SEND> • 
Oete~mlne ~hether or not other aoollcatlons have sent 
messages to it IFETCHRLJ. 
Receive a message from another aopllcatlon IRECEIVEl. 

Company P~ivate Rev 3 Feburarv 79 

1 
2 
3 ,. ' 

5 
6 
7 
8 
C} 

10 
11 
12 
13 
14 
15 
16 
17 
15 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
3S 
36 
37 
3! 
39 
40 
41 
lt2 
43 ,. .. 
ltS 
It& 
47 
'+~ 
'+ C} 

- UM-P 4#A#AU4¥4¥$ 4# $M.Z .Z. 4 U~\M1\4lM.(fWiqllJQl),U\$6M!tdl4.tiJIJl~#M.Etit . .tt IJ.ti..Zlll.k,,.Jt.11.U\.Jt i . .t . ) .. ,.JU .. \.\1.,1. 1 .... fk .$.I.IC.I 



3-38 
NJSIVE DESIGN SPECIFICATION 

03/0 5179 

--------------------------------------------------------------------3. 0 FUNCTIONS 
3.;.s.1 ~LI Program I~terfaces 

--------------------------------------------------------------------
The following a~e general descriptions of the C170 and C180 

MLI1 

SIGNON (aname. ~axmsg. status) [Apollcatlon sign on requestl 

anametlnout)t aoollcatlon name. 
max•sgtlnout>t maximum number of messages that can be 

received by this system application at one time. 
status(outout>1 request status. 

SIGNOFF taname, status> CAoollcatlon si~n off requestl 

anameflnoutJt aoollcatlon name. 
status<outout,1 reauest status. 

AOOSPL (aname. sname, status> [Add sender to permlt llst1 

aname(lnout)I name of apollcatlon that •sname" wlll be 
permitted to send to. 

sname (Input> 1 '\ame of apo1·1catlon that 1nay send to •anaite ... 
status(outoutJ.1 request status. 

OELSPL Caname, sname, status> COelete sender from permit llst] 

aname<inout>: ~ame of aoplicatlon t"at does not want anv more 
messages from ··sname". 

sname(inout)I ~ame of application tnat will not subseQuentlv 
be able to send to "aname". 

status(output)1 reauest status. 

CONFIRM (aname. dna~e. status> CConf lr~ that message can be sent] 

aname(lnout>t '\ame of aopllcatlon wlshlng to see lf lt can 
sentj to .. dname". 

dname(l~putlt name of apotlcation that •aname" "lshes to find 
out lf it can send a message to. 

SEND <aname, dname9 arbinfo. fwa, lengtn, si9na1. status> tSend a 
~essa9e to an aootlcatlonl 

aname(lnput)1 ~ame of the aopllcatlon that wl~hes to send. 
dname(lnputJI name of the appl1catlon that "anameM wls~es to 

send a message to. 
arbinfo(lnput)1 arbitrary lnfo~~atlon which wlll be 

associated wlth the message. but not oart of the message. 
that can be Quickly accessed by the receive~ without 
reading the actual message. 

fwaClnout>1 fl~st address of th4 message to be sent. 
length(lnput>1 length of the ~essage to be sent. 
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--------------------------------------------------------------------
0 3.D FUNCTIONS 

3.&.5.1 HLI Program I~terfaces 

0 

• 
.,.;,;;;;;:;::;.,;;;;; 

-------------------------------------------------------------
slgnal(lnputll lndlcates whether the receiver should be 

signaled to lndlcate that a new ~essage ls available for 
lt. ' 

status(output>t reQuest.status. 

FETCHRL Caname, sname, rladdr, status> (~etch llst of messages 
waiting to be received] 

aname(lnout)I ~ame of the &DPllcatlon for whlch messages may 
be "aitlng. 

sname(lnput)I sender appJlcatlon name - lf given, information 
will be returned· only for any messages from this 
particular sender lf not given, information w111 be 
returned fo- all senders. 

rtaddrllnDutll address of a buffer into which HLI wlll place 
lnformatlon about message waltlng to be received by 
"a name". 

status(output)I reQuest status. 

~ECEIVE Caname, rl~dex, fwa, buf len, ~lgnal, msglen, arolnfo, 
status> CRecelves a soeclflc ·•essageJ 

aname(inout)I name of the appllcatlon receiving the messaqe. 
rlndex(lnputll lndex of the oa~ticutar mes~age to be 

received. See FETCHRL. 
fwa<1nput)1 first a1dress of the buffer that is to receive 

the fftessage. 
buflen(lnoutll length of the buffer that ls to receive the 

message. 
slgnal(input>1 indicates whether or not the sender sho~ld be 

signaled after the Message ls received. 
msgten(output)t the length of the actual message received. 
arblnfo(outout)I the arbitrary Information assoclated with 

the message. 
status(outo'ut>: reQuest status. 

3.6.5.2 General Cbac.a.cterlstlcs of MLI Io!.1!:.1aces 

Some general characteristics of HLI com~unlcatlon ares 

1. Sender and receiver do not both have to be In memory (swaooed 
ln> at the same tlme c1.e., both sender and receive• are 
oermltted to swap out at any tlm••• 

2. The receiving aopl1catlon must •s1gnon" before a sendl"g 
apollcatlon ls allowed to "send" a message to lt • 

3. HLI ls lnte~de~ for C170-C180 communlcatlon but can also be 
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--------------------------------------------------------------------3. l FUNCTIONS. 
3.&.5.2 General Characterlstlcs of HLI Interfaces 

--------------------------------------------------------------------
used for co~munlcation between ·tasks of separate C180 Jobs or 
between seoarate C170 Jobs. 

~· .' 

~. All reQuests are synchronous (1.e., control ls not returned 
untll the reQuest ls complete>. If the reQuest can~ot be 
comoleted lmmediateJy, an error status will be returne~ and 
the aopllcatlon must reissue the reQuest. •comolete• does 
not necessarily mean that a message has been delivered to a 
receiving or~gram only that lt ls available fo be 
rec el ved. 

s. An application can send only one message at a time to a 
oartlcutar de$tlnatlon aool1catlon c1.e •• only one Message 
can be !n the "oloe" from the sending apolicatlon to the 
corresoondlng receiving apollc~tlon). Note thls 
restriction does not prevent an aootlcatlon from sendl,g to 
many different receiving apollcat1ons or vice versa at the 
same ti me. 

;. Use of MLI by NOS/170 programs reQulres that they be 
validated to use the CALL180 (017> lnstruct•on. This could 
be orovlded th•ough a new user va•ldatlon permission blt. 
Since NOS/BE does not orovlde user val ldetion, the use of the 
CALL180 lnstru:tlon can not be restricted. 

7. System applications are allowed additional prlvlleges t~at 
are not granted to user apoJlcations. System apolleatlons 
must be "loaded from system" fNOS/BE> or either SSJ=• 
subsystem, system origin, syste~ origin orivlleges (~OS> -
the latter ls oreferred for ease l~ testing. but whlch metnod 
!s used will be determined for the most oart by C17D Deslg~. 

a) System apollcatlons can Identify themselves Mlth 
predefined aopllcatlon names user appllcatlo~s are 
ldentlfled by system-assigned Job/task name. 

b) System aopllcatlons can specify the number of messages 
that can be sent to them at one tlme - the numoer of 
messages that can be sent to a user apolicatlon at one 
tlme wlll be limited by HLI. 

cl System aoollcatlons can specify that they are aole to 
receive messages from "anyone" - user aopllcatlons can 
only permit specific aoolkcations to send to them. 

dl The numbe• of apollcatlons allowed to send to 3 user 
aoolicatlon (number of ADDSPL requests> will be limited 
by HLI. 
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0 3.l FUNCTIONS 

0 

• 
;&& 

3.5.5.2 General Characteristics of HLI Interfaces 

e) System apolieations are allosed to "slgnon"· a~d use 
several dlf ferent aoplication ~~mes at the same time. 

System apollcations will 
aopllcatlons as follows• 

be distinguished fr-om user 

On NOS/17D. a system aopticatlon ~ust have syste~ ~rlgln 
orlvlleges. (Further discussion needed, as noted 
above.) 

On NOS/BE, a system appllcatlo" must have System Llbrarv 
residence <1.e., losded from the system library flag ls 
set in the control point areat. 

8. A SEND option to slgnal ("wake up") the receiver when the 
reclver ls a C180 task is provide1. Likewise. a ~ECEIVE 
ootion to signal the sender when tne sender- is a C180 task is 
provided. The corresponding options for C180 SEND to C170 
and C18D RECEIVE from C170 will ~ot be provided lnltlallY• 
but may be added later. 

9. An "arbitrary information• f leld ls provided on a SEND which 
allows the se~der to pass control <or any other) infor-matlon 
to the receive~. Thls field will be returned by FETCH~l so 
it can be examlnwd prior to issuing a RECEIVE of the 
~essage. Some of the uses for the "arblt~ary lnformatlo~" 
field mlght bel 

a) NAM-type connection number for a terminal associated with 
a C180 Interactive )ob. 

bl Stream number for submuttlplexed data transfers between 
two apolications. 

c J E OI or ab norm a J st a t us ·1 n d l cat o,.. s for a f 11 e trans f er. 

10. Redundant SIGNON and SIGNOFF reQ~ests are legal. 

11. All messages must be Jess than or e~u~I to a "maximum message 
length" which ~ill be deter~lned and enfor-ced by ML!·-

12. Code to oerfor~ MLI functions ls oackaqe as follows: 

Code for aJI basic 
se gm en t) resl des in 
ma k 1 n g the r- e Quest • 

functions (accessing 
NOS/VE Task Services 

Code for C170 functions consists .of: 

the shar-ed 
of the task 
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--------------------------------------------------------------------3. 0 FU~CTIONS 
3.S.5.2 General Characteristics of HLI Interfaces 
--------------------------------------------------------------------

a> Mll subroutlnes •hlch reside ln the FL of the 
aocllcatlon orogram lln the same sense that NAH AIP 
res1des ln the •collcatlon FL>. 

bl C170 ·t~ap handler• code wnleh translates the MLI 
subroutlne•s CALl1SO reQuests into NOS/VE Task 
Services calls and translates the response i~to a 
CALL180 response. 

13. In order to avold page faults in tne C170 "trao handler"• the 
NOS/VE Task Se~vlces code and the entire shares segment must 
be "wl~ed down• to real memory. 

3.6.6 NOS/170 DIFFERENCES 

The C170 and the C180 MLI lnte~faces are internal system 
orogram interfaces which are not dlrecttv accessible to ~ormat 
C170 or C18D user programs so external compatibility with NOS/170 
ls not reQUlred. 

Although the ML! interfaces have some simllarltv with the 
NOSi170 UCPISCP interface and with the NAM AIP interface9 t~ey 
are ~ore general and svmmetrlcal than elther -of them and 
therefore a~e not exernallv compatible with them. 
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NOS/VE DESIGN SPECIFIC~TION 

3. 0 FUNCTIONS 
3.7 PERMANENT FILE HANAGEHENT 

3.7 PERMANEt!I_fILE MANAGEHE!iI 

3.7.1 GENE~AL R:SPJNSIBILITY 

The oermanent file functions provide ~echanlsms for ma~agln9 
fl•es that are •etalned beyond )ob executions and system 
deadstarts. Permanent flies may resld~ on RHS. magnetic tape or 
~SS media tR1 suoports perma"ent flies o~ RMS only). The 
functions lncludel 

• Managing the reglstratlo" of files l" a catatog. 

• Establishing Job access to a permanent flle. 

• Access control mechanisms for defining and controlling file 
access by permitted users accordlnq to authorized access modes 
(e.g •• read, write, or vla speclflc orogram>. 

• Ha"aging the ~lgration of flies to/from different storage 
media based on f lie usage, media usage and/or user sele:tlon. 
Users need not exp I lei tty direct or manage the migration of 
permanent flies to/from different storage media.-

• Backuo and recovery of oermanent files. 

The permanent file access control mechanism ls a ma)or element 
of the NOS/VE secu•ity and protection capabilities. 

3.7.2 GlOSSARY 

file ownert A f12e owner ls defined to be the user "hose 
identif l:atlon is associated wlth the Job ln which a 
new file is established. All files nave a single 
owner. The owner soecifles a~d maintains the f lle•s 
access control mechanism and user oermisslons. 

~atalog: A catalog ls a syste~ file that contains entries used to 
associate loglca1 names of elements (e.g.. permanent 
files. devices> ~ith an ele~ent descriptor and access 
control list. The descriotor nor~al1y ln:ludes 
information descrlblng the ldentlflcatlon and location 
of the element. Alt permane~t f11es are registe~ed in 
a catalog. Each user ls associated with a ~aster 
catalog and may also create sabcatalogs. 
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--------------------------------------------------------------------
~e~ma"ent file namet Each oermanent flle ls ldentlfled by a 

permanent flle name. It can be uo to 31 cha~acters ln 
length a~d ls a: unique ldentlfle~ relative to the 
catalog in "hich the flle ls ~eglste~ed. 

flle cycle: HultloJe ·versions of a oermanent file may be 
registered under one oermanent f lie name. Each version 
ls called a cycle and ls uniquely Identified oy the 
combination oJ permanent f lie na~e and cycle n~mber. 
A I I cycles of a .ce,..manent f 11 e sha~ e the same access 
control list. No ~estrlctlons a~e placed o~ the 
content or slze of any cycte as each is a unlQue file. 

access control Ii st1 Access control I ists are the orimary 
mechanls~ used to manage access to files. It is a llst 
noting the ldentlf lcatlon of users who can access a 
file and how they ~ay access it. The owner of a file 
maintains the access control 11st. 

f am l I y: A f am 11 y 1 s a I 09 l c a I g,.. o u o l n9 o f us er s , the 1 r 
caoabilltles and their pe~~anent flies. It ls a 
logical unit that can be moved amonq physical 
mainframes wlthout impacting users or their programs. 
The NOS/VE system lnltlallzatlon process or a~ operator 
command associates a family with a mainframe. A single 
mainframe can include one or ~ore famllles. Multiple 
mainframe and tlnk malnfra~e configurations include 
mu1tlole famllles. The logical famlly name ls used to 
locate and route information <Jobs, files, ~essages, 
etc.) "lthin a complex of malnfra~es. 

3.7.3 DESIGN OBJECTIVES 

• The permanent file system provides ma)or features ln support 
of the NOS/VE security ob)ectives. This 1ncludes1 

Ident1~1.1.sm Each permanent fi1e and its owner a~e 

unlQuely ldentlf led. An access control llst ls associated 
wlth a permanent flle to identify pe~sons pe~mltted to use the 
flte and their access privileges (ne~d-to-kno">• A seeurtty 
leveJ ls defl~ed for each perman~nt flte. The fl1e system 
deoends on t~e login validation process for verifying a user 
ldentl ty. 

~ootro~d Acee~ - Each request for use of a permanent file 
ls gove~ned by the access control llst and an associated set 
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3. l FUNCTIONS 
3.7.3 DESIGN OBJECTIVES 

• 

• 

• 

• 

• 

• 

of ace ess rules. 

~~.!.l!!~~~ Alt successful or unsuccessful attemots to 
access a per~anent flle are logged. 

Rellablllty and recovery ls a p~lorlty design oarameter 
Catalogs can be automatically recovered as part of the system 
recovery orocess. Utllltles suooort the backuo and recove~v 

of individual flies or grous of files. Ut111t1es are easy to 
use. 

Capabllltles that al tow use of working cooies of a permanent 
file are provided. 

The cataloging mechanism is a ge~eral caoabillty to be used 
for the registration and contro11ed access of permanent RMS 
flies. oermanent tape flies as well as other system ele~ents. 
T h 1 s m ec ha n 1 s m : 

allows for ~ser/lnstallatlon selection of criteria for 
grouping thl~gs together ln a catalog. 

minimizes search times 

m ln lm lzes 
environments 

interlock 1 rnpl !cat ions 

suoports a large number of entrles 

is easy to use 

in i arge shar-ed 

optimizes fo~ the case of file cr-eatlon and access by the 
file owner relative to the owner•s default catalog 

The permanent flte system suoports the sharlng of flies within 
a single ~alnframe~ wlthln ~ultlple mainframes. and within 
linked mainframe envlronments. 

The permanent flle system supoo~ts flies residing on RMS, 
magnetic taoe a~d HSS media. 

Archlvlng of cermanent flies to/from ~MS to/from magnet!: tape 
or HSS media is provided. 
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~. fJ FUNCTIONS 
3.7.4 ASSUMPTIONS ANO CONSTRAINTS 

3.7.4 ASSUMPTIONS ANO CONSTRAINTS 

• The access co~trol ~~chanlsm ls Isolated •nto ~ single code 
module t~at exe:utes at a pr1v11eged level. No uuser orogram• 
can directly interface to the access control module. 

3.7.S DESIGN AP0 ROACH 

• 

• 

• 

• 

• 

• 

• 

• 

The permanent file system provldes interfaces tol 

~egister a new oermanent f lie <DEFINE, SAVEJ 

Establish direct access to a oermanent file (ATTACH). 

Get a wo~klng copy of a file (GET>. 

~eplace a permanent f lie with a working coov (~EPLACE>. 

Remove a per~anent file (PURGE>. 

Chanqe the file identification or other description attributes 
(CHANGE>• 

~anage the access control oermisslons (PERMIT) • 

Display catalog information <DISPLAY_CATALOG). 

Permanent flies are always associated with a family. E3ch 
•eQuest can include parameters that Identify the familY• file 
ow~er and the catalog ~nder which it ls registered. Normally. 
~sers are not concerned with these oarameters as they access 
their own f11es within the envlronme~t establ1she1 for the~ 
~u~ing the login process. The family parameter identifies a 
toglcal system and ls used to determine the ohyslcal mainframe In 
which the family resldes. This allows files or file data to be 
~oved within a comolex of mainframes without reorogrammi~g or 
changing command statements. 

Within a family~ each authorized aser has one master catalog 
that resldes within the ontlne stor~ge associated with the 
family. The ide~tificatton of a user•s master catalog ls 
~ecorded with t~e user•s validation information. Ourlng the 
logln orocess, the master catalog ls made available. 

User may also create subcatatogs used to conveniently ma~age 
various grouolngs of flies. Subcatalogs are simptv a soecial 
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o;:;-;~~~~;~~;-------------------------------------------------------

0 

• 

3.7.s DESIGN APPROACH 

flle tyoe and their ldentlflcatlon and access control list ls 
a I ways reg i st er ed - e I at l v e to a mast er .ea ta I o g. 

Users authorized to create permanent flies on auxiliary sets 
<removable storage not defined within a famlty•s st~rage) 
~egister flies or subcatalogs ln a master catalog residing on the 
aux 11 lary set. 

A catalog o~ subcatalog is a Byte Addressable file 
organization. Each permanent file ent~y consists of a basic 
·ecord contalnlng ldentlflcation and ge~eral usage statistics and 
if needed, a variable number of additlonal records containing 
cycte descriptions, access control info~mation and/or user usage 
statlstlcs. The baslc record contains aJI lnformatlon neeeded to 
establish access f~r the owner of the file. 

An access cont~ol list entry reflects an identlftcatlon based 
on combinations of family, account, project and/or user names as 
~ o t e d be I ow. 

I 0 ENT If" IC AT I ON MEANING 

~ A p u 1 User U ln family F. account A, - oro) ect p may 

' a:cess the fi I e 
1 

F A p - I A"yone in f ami I y F, account A. pro] ect p may 
access the fl I e 

1 
A u I Us~r U ln family F. account A regard1 ess of 

: or-o J ec t may access the f lie 
1 

F A - 1 Ar\yone In f am 11 y F, account A reqardl ess of 
1 or-o) ect and user ldentlflcation may access the 
1 file 
1 

F u ' User U ln famlly F regard I ess of account and 
1 o-o) ec t 1 den t 1 f 1 ca t ion may access the f lie 
1 

F - ' Arty one ln family F may access the f 11 e 

Each entry also states usage ~odes oermltted fo• the 
associated ldentlf ication and deter~ines the •need-to-~now• • 
These include one or more of the following: 

READ - The ldentiflcatlon may read the file. 
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--------------------------------------------------------------------3. J FtJN CTI ONS 
3.7.5 DESIGN APPROACH 
--------------------------------------------------------------------

WRITE - The identification may write i~formatlon starting at the 
beg1nn1ng of the flle or establish MODIFY or APPEND 
usage as def lned below. 

AOPENO - The ldentlflcatlon may add Information to the end of the 
f 11 e. 

MOO I FY The ldentlf lcatlon may replace, delete or insert 
information ln the file. 

EXECUTE - The identification may execute the file. 

NONE - The ldentiflcatlon ls prohlblted access to the file. 

Over and above the access cont-ol list the flfe ow~er 

sceclfles a securltv level and ring brackets that also control 
file access. If the security level of the user reQuesting access 
ls less than the security level of the f11e, the access ls not 
granted even though the reQuestor has been granted oermlsslon ln 
the ~ccess control list. (The. use,.•s security level ls 
established at login and may vary from one session to another. 
The security level of the system may also vary and lt controls 
which use~ mav log In and at which securttv level.>- Access ls 
~ot granted lf the ring brackets of the f lie do not- match those 
of the reQuestor. 

The owner of a f lie may also specify a oassword to be provided 
whenever a file is accessed. 

Permanent flle ~t1t1ty functlons provide caoabllltles toz 

• 

• 

• 

Obtain a ba:kup copy of permanent flies • 

Load a permanent file from backuo storage • 

Generate statlstlcal reports relative to oermanent 
catalogs, file usage and storage usage. 

fl I e 

File utilities are used by NOS/VE to provide auto~atlc 

archiving of ~erma~ent flies. 

3.7.6 NOS/170 DIFFERENCES 

• A seoarate lndl~ect f lie mechanism ls not Included in NjS/VE, 
therefore the user need not distinguish between dlre:t and 
Indirect flies. The GET/SAVE/REPLACE functions are provided 
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0 3.0 FUNCTIONS 

0 

3.7.6 NOS/170 DIFFERENCES 

and allow use of a working coov of a"v permanent flle. 

• Access control lists a~e associated with all permanent files. 

• 

• 

• 

• 

• 

• 

The semi-private cataegorv that implies usage loggl~g by 
specif le user ls an option for any ce~manent flle. <In 
NOS/170, a se~1-crivate category could not have access 
control.> 

The mode ootlons are modified to 
objectives. WRITE mode l~ NOS/VE 
caoabiljt1es. Sharing options ·a~e 

parameter vat ue. 

satisfy C160 security 
does not lmoly 'EAD 
soeclf led as a seoar-ate 

The permanent file commands do not Include physical device 
oarameters. These are soec 1 fled with the REQUEST command. 

The oackname te~minology is changed to setname • 

Cycles and subcatatogs have been added • 

Access control 
1dent1f1 cat ions. 

ls expanded to Include account and pr-o)ect 
A security level attrlbute ls added. 

PURGALL ls not supported. At the co~mand level._ the use~ must 
request de1etio~ ~f each specific file tPU~GE> by name. 

3. 8 DEV ICf...!1AliAGE ME NI 

3.8.1 GENERAL RESPONSIBILITY 

The Dev lee 
following: 

Management function ls resoonslble fo~ the 

• Controlling access to ohyslcal devices • 

• Associating a file Mith a device • 

• Scheduling of non-preemotlble resources among Job~ • 

• Hountlng/dlsmountlng of removabJe media • 

• Labelling RMS a~d magnetic taoe devices • 

• Set management • 

Company Private Rev 3 Feburar-y 79 

1 
2 
3 .. 
c; 
6 
7 
8 
9 

10 
11 
12 
13 
lit 
15 
16 
17 
13 
19 
20 
21 
22 
23 
2ft 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3ft 
35 
36 
37 
38 
39 
40 
41 
42 
ft3 .... 
1+13 
45 
I+ 7 
l+S 
ft9 



NOS/VE DESIGN SPECIFI:ATION 
3-SO 

03105179 

--------------------------------------------------------------------J. l FUNCTIONS 
3.3.1 GENERAL RESPONSIBILITY 

• Managing the physlcal configuration. 

3.a.z GLOSSA~Y 

Device Assignment - effecting the assoclatlon of a NOS/VE flle 
· •1th a soeclf lc device. 

Oevlce Scheduling - an algorithm "hlch allocates non-preemotlble 
resources to )obs 1n a manne~ whlch prevents system 
deadt ock. 

System Deadlock A phenomenon •hlch occurs when two Jobs have 
been assigned one or more no~-oreemptlbte units of the 
same resource, both Jobs reQulre addltlonal units of 
that resource in orde~ to comolete their work, and 
there are no more units. 

Set A set is a logical unit of m~ss storage soace. It can 
lnclude one or more physical volumes of storage. Each 
set can contains one or more files. Any file ca~ soan 
volumes within the set but may not span sets. 

Volume - A volume ls.a physical unit of external 
disk oaek, reel of magnetic taoe, 
drlvel. Each volume is ldentlfled by a 
number recorded on the storag9 ~edia. 

storage (e.q., 
f lxed head disk 
volume ser"lal 

3.8.3 DESIGN OBJECTIVES 

• 

• 

• 

• 

Device manageme,t •111 provide a com~and and program Interface 
for advising the system of lmpendlng device requirements of a 
I ob. 

Device management will schedule devices among )obs to avoid 
system deadlock at device assignment. 

Device manageme,t will Dr"ovide a command and program Interface 
to enable assignment of a file to any file-oriented device 
suoported by NOS/VE. This includes speclflc devices such as 
7/9 track tape units. 844/885-iX/885-~2 disk storage units. 
and termlnaJs. 

RMS volumes m3Y be directly sha~ed between mainframes 
executing NOS/VE. RMS and taoe controllers may be dl•ectty 
shared in the virtual environment by NOS/VE and a C17D 
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0--------------------------------------------------------------------. 3. 0 FUN CTI CNS 

0 

3.~.3 DESIGN OBJECTIVES 

system. 
; 

• ~MS management functlons suooo~t 1nsta11ation and user 
controls for asslgnment of storage space. 

• Conf lguratlon tsbles are established at the time of syste~ 
deadstart and may be modlfled during sy~tem execution. 

• Dynamic reconfiguration of removable media ls suoported. 
Alternate paths to oerloheral devices are supoorted and are 
used automatically by NOS/VE when reQulred. 

• PMS volumes can be grouped Into a togleal unlt of stora~e to 
aid recoverablllty, usage control and transportabllltv. The 
togical unit can be dynamically redefined using system 
ut J.1 lt les. 

3.~.~ ASSUMPTIONS ANO CONSTRAINTS 

• 

• 

NOS/VE R1 does ~ot support removab1e RMS volumes. 

A basic Device Scheduler ls provided in R1. A user may suooly 
a single RESOU~C~ command located st the beginning of the SCL 
command stream (exact location to be fixed and t:> be 
determlned>. The Job wi11 not be selected for execution until 
a 11 the dev lees reQulred bv the uS'er are s lmul taneous Iv 
available. 4 more dynamic device scheduling to be provided in 
NOS/VE R2 will •emove these restrictions. 

3.6.S DESIGN APPROACH 

3.8.5.1 yser Interf~ 

Two command/orogram interfaces control device 
assignment. The REQUEST eommand/orocedure 
oa~tlcular device with a fite. Association of a 
file is broken as the result of an UNLOAD or 
file ls closed. 

schedul lng and 
·associates a 
device wlth a 
RETU~N or when a 

The RESOURCE 
transoorts and 

command/reauest directs 
d 1 s k dr l v es · am on g J ob s. 

scheduling of tape 
Each non-oreemotible 
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--------------------------------------------------------------------3.l FUNCTIONS 
3.,.5.2 Device Scheduling 
-~~~~~~~-~---~~~~-~~~~-~~~~~~~~~~~-~~~~~~~-~~-.... ~-~~~...-~~-~~~~~~~~~~~ 

~esource (7/q trac~ taDe• 844/885-iX/885-42 mass storage> has Its 
own scheduling count whlch soeclfles the maximum number of 
•esource unlts to be used concurrently by the )ob. The ln1t1al 
~ESOURCE command/•eQuest establishes the scheduling cou~t for 
each resource to be used. A user may change the scheduling co~nt 
by Issuing a subseQuent RESOURCE command/reQuest or a ~ETU~N 
:o~~and/reQuest. The scheduling count for a resource. o~ce 

estabtlshed. may be lncresed by a )ob only lf all flies 
orevlously assigned to units of that resource have been returned 
to the system. 

Hass storage volumes are grouped Into logical sets. Each set 
ls ldentifie1 by a set name and each me~ber volume ls ldentJfled 
by a volume name (external and internal ldentlflers>. Each set 
includes a master volume that must always be onllne when the set 
is in use. 4 descriptor of the set and a catalog directory ls 
~ecorded on the master. The catalog directory ldentlfles ~aster 
catalogs reslding withln the set. 

Based on usage and/or hardware char3cter1stlcs. some sets are 
oermanently online, some may be removable (notel R1-only suoDorts 
onllne storage). 

Each family ls associated with one or more sets. NOS/VE 
Butomatically man~ges· (e.g., soace assignment, mou~ting9 

dismounting> fa~ily sets. Auxlllary sets <one that ls not 
defined to the family) can also be accessed by validated users. 
Their use is dl•ected by REQUEST commands/reQuests within a 
Jser•s Job. 

3.~.5.4.1 HARDWARE ELEMENT STATE 

A hardwa~e element dynamlcally assumes one of three orlmary 
statesl 

• On State 

The ON state indicates that the hardware element ls assumed to 
be fully ODeratlonal includi~gt 

Dowered on 
media mounted 
controlware loaded 
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3.0 FUNCTIONS 
3.3.5.4.1 HARDWARE ELEMENT STATE 

• 

• 

.. ready .. 
etc. 

Elements ln the ON state may In fact not meet all of t~e above 
crlterla and if not, appropriate action ls taken by 
conf lguratlon management. This Includes: 

ooerator notification 
eontrolware loads 
CEM power seQuenees 
etc. 

An element whose state changes to ON ls sub)ected to element 
dependent reinstatement orocedures lncludlngt 

controlw3re loads 
CEH power on seauences 
I abel searching 

0 ff State 

The OFF state lndlcates that the hardware element ls not 
available to thP. system. 

An element whos~ state changes to off ls "lmmedlatety• 
unavailable to any software access (including maintenance>. 

Maintenance State 

No assumptions are made about the co~ditlon of a hardware 
element in maintenance state. Only ~alntenance software can 
access these elements. 

An element whose state changes to malntenance ls immediately 
available only to maintenance softwa~e. 

The following table illustrates the oermlssable hardware state 
changes from the point of view of the system operat,r9 CE 
operator, and maintenance software. Maintenance software wl11 
onty be able to be activated by a user who meets spe:lfied 
security measures. 
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3. 0 FUNCTIONS 
3.~.5.4.1 HARDWARE ELEMENT STATE 

STATE CHAN~E 1 
I 

PERFORMED BY 

I 
I 

t SYSTEM I CE 1 MAINTENANCE 
FROM TO : OPERATOR 1 OPERATOR 1 SOFTWARE 

I ' I 1 
o~ 1 OFF I y 1 N ' N 
ON 1 MAINTENANCE I y I N ' y 
pF"F I ON t y 1 N I N 
OFF I MAINTENANCE 1 y I N 1 N 
MAINTENANCE I ON I N I y 1 y 
t-14 I NTE NANCE t OFF I N I y 1 N 

3.~.S.4.2 SYSTEM ELEMENT IDENTIFICATIO~ 

Every system ha~dware e I em en t has a unique 1 dent i f 1 : a ti on 
~u~ber called the System E1 ement Numbe,. (SEN>. 

Command interfaces to configuration management will no•matty 
utilize the SEN although ohyslcal path oriented references may be 
oemltted ln some commands. 

~eferences to hardware elements 
:ontrollers will alsQ indirectly refere~ce 
elements. 

3.~.S.4.3 CONFIGURATION DISPLAYS 

such as -Channels and 
subordinate ha~dwa~e 

Configuration dlsolays orovide l~formatlon on any or all 
hardware elements. Displays may be based on SEN or· SEN ~ange; 
element class e.g., disk~ tape, controllers; hardware ~at~ -
e.9., channel 10, eQulpment 7; and system state e.g., 
ON/OFF/MAINTENANCE. 

Oisolay format and content include the following infor~ation 
(where apollcabletl 

physical connection data (paths> 
software defined status 
er-ror hlstory 
current ,hyslcal state 
malntena~ce register content 
SEN 
device class/code CCEVAL based) 
current maintenance activity 
media info (mounted or- not, set ~ame, VSN~ rl~q or 

norlng, etc.) 
)ob related lnfo (use~ name, tast access, etc.l 
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3.~.5.4.4 CONFIGUR~TION MANAGEMENT COMMANOS 

3.8.5.4.4 CONFIGURATION HANAGE~ENT COM~ANOS 

Ooerator commands are: provided to perform conf lgu•atton 
management functlo~s. Some commands may be locked out of the 
command repertolre of speclflc oper~tors such as CE•s or taoe 
•oom operators. 

Conf lguratlon management functions provided by command a~et 

A ssl gn eQu i pment 
Change a hardware element•s state (ON, OFF. MAINTENANCE> 

- Change a hardware element•s software defined condltlo"I 
read only 
no alloc3te 
orlmary oath selection 

Change desc~lptlon of hardware relatlo~shios 
(add/deJete/modlfy configuration table info) 

- Set programmable hardware registers 
cache en3bles 
map enables 

3.8.S.4.S VIRTUAL ENVIRONMENT PARTITIONING 

The CPU ls partitioned via the VHID field of a~ exehange 
cackage. The VMIO, which is established via exchange or 
CALL/RETURN/TRAP, determines how the CPU ls to fetch and 
1nteroret Instructions and operands from central memory and how 
to lnteroret the register file and inte~ruots, etc. 

Central memory partltlonlng between 170 and 180 ls enforced 
vla two hardwar~ mechanisms. For CPU access. the virtual memory 
mechanslm ls utilized to mac all 170 CH accesses 1nto real 
addresses 0-N and all 180 CH accesses into real address (N+1l 
(Memory size -1>. For PP access. the IOU bounds register ls used 
to disable PP CH w•lte into accesses or one side or other of a 
~eat address N. 

The memory ll~k mechanism and th@ ~OS/VE monitor ls reQulred 
to have limited ac:ess to CH in both states. 

PP par tit i onlng is en fore ed by ut ii iza t ion of the IOU o ounds 
~eglster. A PP ls either part of the 170 system or NOS/VE and as 
such ls only capable of wrltlng into the aoorooriate state 
~emory. pP•s ca~ be assigned from one system to the other at 
NOS/VE start up and drop. 

Channels are software partitioned as reQulred to access the 
170 and 180 oerloheral devices. The onlv channel which may be 
shared is the HCH. 
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3. a FUNCTIONS 
3.3.5.4.5 VIRTUAL ENVIRONMENT PARTITIONING 

Controllers may be shared but on1y If there ls a dual channel 
access to permit dedicated channel access from each system. 

Peripheral media on shared controllers are not shared between 
systems but are oa~tltloned vla software. Thls means that 8~4 
control ware must access com~ands for both 170 and 180 for•atted 
IIO •. (64 x 60 bit secotrs and 256 x 64 bl t sectors.> 

3.8.5.4.6 MAINTENANCE INTERFACES 

Alt conf1guration management reauests made by maintenance 
software are processed by the CEVAL interface. Services orov1ded 
by CEVAL lncJudel 

system maintenance interlock check 
place an element In maintenance state 
"assign" an element to a test/dlagnostlc Job 
"return" an element 
reinstate an element tfrom maintenance state> 

The hardware elements referenced by the Interface can be 
described via SEN or vla onysical oath. A onvslcal path 
~ef erence need not correspond to an actual entry in the system 
eonf lguratlon tables. 

A d d 1 t1 on a 1 1 y , 
channel element, 
.. ef erenced. 

where 
a J I 

there ls a reference to a controller or 
subordinate elements are lmollcltly 

CEVAL device codes wltl be tied to system defined device 
codes. 

3.s.s.4.7 ~ONFIGURATION DEFINITION 

The method fo~ def inlng a syste~ configuration ls the 
Configuration Oeflnltlon Language CCOLl. COL statements wlt1 be 
crocessed by a CDl processor avallable during NOS/VE deadstart 
<at basic system run tl~el and later during normat system run 
time. COL stateme~ts may be entered via ooerator keyln or 
oresented to the COL processo~ in a f lie. COL provides a means 
for establlshlng a1 I configuration table information. 

A complete multlmainframe configuration can be defined with a 
set of COL statements which can be oresented to each "OSIVE 
system in the MMF :onf lguratlon. There ls a hierarchy of COL 
statements w~lc~ reflects the hardware oaths of a conf lquratlonJ 
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3.,.5.4.7 CONFIGURATION DEFINITION 

mainframe statement 
IOU statement : 

channel state~e~t 
controller statement 

un l t statement 
unlt statement 

• 
• 
• 

controller statement 
channel stateme~t 
PP statement 

IOU statement 
• 
• 
• 

mainframe statement 
• 
• 
• 

3.~.6 NOS/170 DIFFERENCES 

• NOS/VE REQUEST capabilities differences i~cludel 

NOS/VE al1o~s a user to associate a file with a oarticutar 
mass storage set and/or set membe~s. 

NOS/VE does ~ot supoort the ASSIGN command of the NOS/170. 
A subset of the devices suooorted on the ASSIGN comma~d a~e 
suooorted by NOS/VE REQUEST. Soeclflcatlv. these aret 

885-1X/885-lt2 
844-4X tDJ> 
ter'1tlnals <TTJ 

Device mnemo~ics for mass storage eouloment are changed to 
be more desc~iotlve of the hardwa~e devices. 

NOS/VE wlll suoport devices which wi11 not be·suooorted by 
NOS/170 (such as four-head parallel FHD>. 

NOS/VE system supports assignment of contiguous areas of 
mass storage to flies. The use~ ca" specify the size of 
the contiguous area (alJocation unit size> via REQUEST. 
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3. l FUNCTIONS 
3.3.6 NOS/170 DIFFERENCES 

• 

• 

NOS/VE RESOU~C :apabilltles differ f~om NOS/170 with resoect 
to soeclflc non-preemotible ~esource suoport. NOS/VE ~111 not 
suooort many of the devices suooorted by C17U. Plus, ~OS/VE 
wlll suooort ~ew devices which ~111 never be suoDorted on 
C170. However. the NOS/VE RESOURC schedullng algorithm wlll 

·be exte~nally comoatlble with NOS/170. 

NOS/VE will assign a tape unlt to a file when the file is 
ooened ~athe~ than at the time the REQUEST comma~d ls 
encountered. 
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3. ~ SEGMENT MANAGEMENT 

3.q.1 GENERAL RESPONSIBILITY 

• Providing seqmeit management services for a task. 

• Providing segment management services for Job management. 
program management. I/O and malntenance services. 

• Asslgnl~g the A:tlve Segment Identifier CASIO> to a segment. 

3.q.2 GLOSSARY 

Address Soace - The set of segments add~essable ln a task. £3cn 
address ls unlauely identified by a segment number and 
a byte n..1mber. 

~nown Segment Table CKSTl - A table indexed by segment number 
which contains a oolnter to t~e segment•s FAT and 
segment ln~erJock record <SI~>. 

Segment Interlock ~eauest <SIR> - A record located ln vlrtual 
memory which ls used bV segment managemeit to 
coordinate segment sharing and to store segment 
attribute Information. 

3.q.J DESIGN OBJECTIVES 

• 

• 

The segment ls a ma)or element of system security. ~or this 
~eason, a secure subset of segment attributes are externalized 
to use~ programs. Hard"a~e structures such as the ASID, 
segment descriotor and the segment descriptor tabte a~e not 
ex tern al i zed. 

Segment management· provides a collection of lnternal system 
lnterf aces which are not accessible from user rings. These 
system interfaces satisfy the reQui~ements of Job management, 
program manage~ent, buffer management. loader and malntena~ee 

services. 
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3. 'l FUNCTIONS 
3.3.~ ASSUMPTIONS ANO CONST~AINTS 

3.9.4 ASSUMPTIONS ANO CONSTRAINTS 

• Cumulative lengths of :segments allocated to a task a~e 
constrained by the amount of mass storage authorized to the 
Job. 

• Shared segments wlth write access must have the cache-byoass 
attribute due to multl-orocessor conslderatlons (each 
orocessor has Its own cache>. 

• Sharing of flle segments between Jobs can be accomplished vla 
permanent file functions (ATTACH>. 

• Code segments cannot be passed between tasks. However, code 
in a NOS/VE library can be accessed as a shared flle segment. 

• Data segments m~y be passed between tasks of the sa~e )ob. 
Such segments a•e limited to read and/or write access. 

• Creation of binding section segme~ts ls the province of the 
NOS/VE loader o~fy. 

• 91nding section segments cannot be oassed or sha~ed. 

• Blndlng, execute and wrlte 
exclusive. Tasks shari~g 
rule. 

access attributes are mutually 
a seg~ent may not violate this 

3.9.S DESIGN APPROACH 

Since the segment ls a basic etement of NOS/VE system 
security, it ls necessary to orevent unauthorized access to the 
segment descriptor content. To thls e~d. two Interfaces wlll 
exist, Drogram and system. 

The program Interfaces to segment management deal solely with 
temporary segments. A second lnterface9 unavailable to end-user. 
allows system control of segment desc~iotor entries. 

3.q.& NOS/170 DIFFERENCES 

• The conflict over user and system extension of user•s fleld 
length Mhich was introduced in NOS/170 by the imolementation 
of the Com~on Memory Manager (CMHl has been eliminated ln 
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3.~. & NOS/170 OIFFE~ENCES 

NOS/VE. CMM wll I be reolaced ln NOS/VE by a combination of 
PASCAL-X memory management features and the use of temporary 
segments by both user and product set. User and oroduct set 
can create u~lQue. extensible segm~nts without conflict. 
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3.10.1 GENERAL ~ESPONSIBILITY 
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3•&2 

03/0S/79 

The system ac:ess function ls responsible for contr~lllng 
9ccess to the system and. further, to selected hardware and 
software facl1ltles of the system. Access is granted or denied 
to ysP.rs <oeople> and the programs that exec~te on their- behalf. 
The controls mav functlon to allow free access. limited access or 
~o access. These controls are established and malntal~ed by a 
hierarchy of users functioning as "administrators". The o~roose 
of the access contr-o1s is to benef 1t lnsta_l latlon management, 
user management, and users. 

3 • 1 0 • 2 Gl OS SA RY 

• Accounts ln the simplest terms. ~ "charge account" - user-s 
may be oermitted to charge system ~esou,..ce expenditures to 
an account. 

• Account 
de te te 

Adml~lstratori an administrator who 
and atter descrlotlons of pro)ects 

relevant account. 

may c,..eate • 
within the 

• Admlnlstratort a user who has been given certain privileges 
of control over the system access caoabllltles of other 
users. 

• Members a user permitted to charge system resource use to a 
given or o) ec t. 

• Pro)ectt a suodlvlslon of an accou~t that may be used by tne 
account administrator for bookkeeolng and ,..esource allotment 
purposes. 

• Project Adminlstratort an administrator who may e~eate, 

delete and alter descriptions of •9mbers within the relevant 
pro) ec t. 

• 

• 

System Admlnistratorl 
delete and alte,.. 
descr l pt l ons. 

an administrator who may c~eate, , 
user descrlotlons and account 

System State1 a name for one of any number of arbitrary 
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o--------------------------------------------------------------------3. 0 FUNCTIONS . 

0 

• 

3.1D.2 GLOSS ARY 

system states - the lnstaltatlon may use this name to denote 
the tyoe of system access al towed - current system state ls 
selected by the system:ooe~ator (or by system programs). 

• Userl an lndivldual known to the system by •user name•. 

3.10.3 DESIGN OBJECTIVES 

The system ac:ess functlo~ will provide or asslst in the 
orovlslon of protection, 1dent1flcatlon, and access vlslblllty. 

• 

• 

• 

Protect ion 

of users f•om each other assist ln the equitable 
allocatio~ of resources among system users 

- of the installation resources from over-use - for examole 
too many taoe mounts; requests for •ountlng more disk 
packs than there are avallable drives 
of the lnstattatlon from unauthorized accrual of cna•ges 
of accounts from cost overruns 

- of users f•om themselves and the Jobs they run - to avoid 
cost, tlme9 and resource usage overruns 

Identlflcatlo~ ~ to assure all users of the svste~ are 
unlauety ldentlf led and use of the system is identified "1th 
a particular user for purposes ·of: 

orotec t ion 
security 
file and Job orlvacy and security 

- bi II Ing 

Vlslblllty 

- allow users and authorized 
limits and characteristlcs 
the system, account, Dro)ect9 
which they are responsible 

administrators to vle~ the 
associated with them or Mith 
or oro J ect mentber Cs, - for 

allow users and authorized administrators to vleM their 
current cumulative state or orogress relative to 
aoproprlate limits 
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--------------------------------------------------------------------3.D FUNCTIONS 
3.10.~ ASSUMPTIONS ANO CONSTRAINTS 

3.10.~ ASSUMPTIONS ANO CONSTRAINTS 

• Each system user must be un1Quely ldentlfled. It wi11 be 
assumed that ~ultiple oeople do ~ot sna~e a common user 
ldentif icatlo~. 

• 

• 

• 

• 

Provislon for •v1s1tor"? 

AJI system use must be accountable or billable. Therefo~e, 
whenever the system ls being accessed by a user, there must 
be an authorized account to charge. 

limits are olaced orlma~11v uoon what an lndlvldual user 
does for a oro)ect, not uoon the user. Willingness to oay 
and need fo~ resources are associated with the work a user 
does. not the user. 

System access characterlsttcs (3uthorlzed users, tlmlts, 
etc.I must be manloulab1e - ln a controlled fashlo, - by 
people other than centrally located installation oerso,nell 
- creation, de1etlon, of user descriptions 
- setting limits on users, accounts, ••• 
- setting defaults for users. accounts, ••• 

• All user, ~ccount, pro)ect. etc. descrlotlon records must 
provide elements reserved for Jnstallation use. 

• Provision must be made for an 1nst3llatlon-def1ned module to 
be executed ats 

Job entry time - before the Job ls aueued (lf aporoorlateJ 
- beginning of )ob execution after coming out of an input 

oueue 
- any tlme eertaln resources are reauested (rest•lcted 

access prog~ams. magnetic tapes, disk packs) 

3.10.5 DESIGN A?P~OACH 

3.10.5.1 ~_!1anagement 

The fundamental groundruJe under which these user defi~ltion 
and management facllltles were designed was that they were to be 
•NoS-llke". Therefore, the current design use~ bv NOS was 
assumed to be the oase and additions, deletions and alte~atlons 
were made for the ourposes of resolving existing NOS RSHs, other 
suggestions, and changes ln ooe~atlng envlro~ment due to CYBE~ 80 

Company Private Rev 3 Feburarv 79 

1 
2 
3 
~ 
5 
6 
1 
8 
g 

10 
11 
12 
13 
1~ 
15 
16 
17 
18 
19 
20 
21 

0 

220 
23 
2~ 
2S 
26 
27 
28 
29 
30 
31 
32 
33 
34 
!5 
36 
37 
38 
39 
~o 
~1 
42 
~3 
44 
45 
46 

:X>) 
49 



3-65 
N3S/VE DESIGN SPECIFICATION 

03/05/79 

o;:;-;~~~~;;;-------------------------------------------------------

0 

• 

3.10 .s .1 User Management 

such as the basic ~ardware and software architect.re. 

The NOS/VE user management sche~e assumes, as does NOS to a 
lesser extent, that each individual person who uses the co~puter 

svstem has a unlQue user ldentlflcatlon. In NOS thls ls called 
the "user number••. In NOS/VE 1 t ls cai t ed the "user naTRe•. (The 
change ln terminology reflects a desire to hJman1ze the interface 
a bit]. The deslg~ of NOS/VE attempts to facilitate this unlaue 
ldentif icatlon by such thJngs as makl~g It easier to create new 
users, and bv enha~c!ng the convenie~ce of sharing permanent 
flies among groups of-users. 

NOS has two levels of people who exercise some level of 
control over user descrlptlons. The highest ls an analyst who 
may create new ~sers, delete users and alter user validation 
information. for each charge number, 3 umaster user• may be 
apoolnted to add and delete users fro~ projects and to maintain 
certain llmlts on use of the system and of account fun~s by 
individual proJect members. NOS/VE exte"ds this two level 
hierarchy by one leve1 by allowing "account admlnistrato~s· 
(rather llke master users> to aopolnt •oro]ect administrators" 
who can exercise so~e co"troJ over p~o)ect members. Although 
only three levels are defined here, lf the need arises the basic 
design can be exte~ded to cover more. Also. throug~ the use of 
oreset default valJes, users may be mad~ generally unaware,, any 
hierarchy. This woutd be useful to l~stal1atlons that do not 
wish to break their users into pro)ects and to charge by account 
and project. 

Two fundamental assumptions are1 1> all system use must be 
accountable; > limits should be placed u~on Nhat an lndlvldual 
does for a project, not upon tne lndlvidual user. The f l~st 
assumption means that. for examole9 311 )obs. all connect time 
and atl permanent files must be chargeable to a oarticular 
account and project. This ~eans that the user must be •running 
under" a project at all times. The second assumption means that 
the account and project administrators have more control over 
users than ls allowed by NOS. 

The conceot of •admlnlstrator• ls used ln order to provide a 
focaJ polnt for resoonsibllltv. control and accountabllitv. An 
admlnlstrator ls responsible for the use of the system by some 
group of users. The administrator can be hetd accountable for 
certain asoects of this use. These responsibilities reQui~e that 
the administrator have some level of control over the users In 
the group when they are doing grouo-re·J ated work. NOS/VE 
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NOS/VE DESIGN SPECIFICATION 
03/0S/79 

3.l FUNCTIONS 
3.10.s.2 Admlnistrato•s 

orovldes several levels of administrators ln order to facilitate 
thls control. An administrator may exert controls dlrectly 
wlthout the need to get some other person to do so. 

Each administrator may place restrictions on all "subordinate" 
actlvltles. For examole, the System Administrator <SA) •av 
soeclfy that acco~nt "Plumco• •av have no more than 20 ·per~anent 
fltes. The Account Administrator (AA) of "Plumco" may then 
specify that the subordinate project "ShiDPlng .. may h~ve s, 
oro)ect "Manufactu~lng" may have 10 and protect "~ecelvlng• may 
have s. The Project Admlnlstrator (PA) for MShlpplng" mav then 
olace a 11mlt of 2 on proJect member "J_Jones", 2 on "H_Smlth" 
~n~ 1 on "Llnda_D3vls". The "ShlPolngN oro)ect may never exceed 
5 flies, no matter how many members are included ln the pro]ect 
by the PA. If this we~e desired, the PA would have to make 
arrangements for t~e "Plumco" AA to increase the limit o~ the 
oroJect (which would then probably cause a ~eduction for some 
other "Plumco" pro)ect>. 

Each of the ~a)or entitles - accounts, orolects, membe~s and 
users are cha-acterlzed ln sepe~9te "descrlotlons". Each 
description is "ow"ed" by the aopropriate administrator. The SA 
owns the accounts-descrlotion, the AA owns the 
o~oJects-descr!Ptlon, and the PA owns the members-descriotio"• 
In addltlon9 sin:e. lndlvldual users ~ay be members of multlole 
oroJects and muttiole accounts, the SA owns the 
users-desc~lotion. Access to these descrlotions ls controlled by 
a orogram or programs Mhlch have the aoll!ty to allow certain 
users to ooerate on the desc~lotlon data ln certain ways. For 
example, the PA(sl would normally be oe~mltted by thelr AA to 
examine (only) the limits on their pro)ects and to examl~e and 
alter the default ~1ng number for thei~ oro)ects. 

3.10.s.2.1 SYSTEM ADMINISTRATOR 

The SA ls a registered user. There ~av be several SAs oer 
lnsta1Jatlon, one (or more) for each family or the same 
lndlvldual may be •eglstered In each fa~lly and perform the SA 
function for accounts within that famllv. The SA in thls context 
def lnes, undeflnes and alters the descriptions of alt accounts, 
Including AA ldentlflcatlon, llmits and other account 
:haracteristics. The concept of •account" ls for the benefit of 
the Installation management. Thls management needs to ~noM who 
to charge for services rendered. resources consumed, ~tc. Limits 
are olaced uoon accounts ln order to o~ovide control over system 
use. Thls facllitites effective lnstallatlon management. 
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~~~~~~~~~~.-..~~~~~~~~~~~~~~~~~~~~--~~~~~~~~~~~...,~~-~~~~~~~~~~~~~~---~ 

03.0 FUNCTIONS 

0 

3.10.s.2.2 ACCOUNT AO~INISTRATOR 

3.10.;.2.2 ACCOUNT ADMINISTRATOR 

The AA ls a registered user. Each AA ls apoolnted by the SA 
and need not be a member of a oroject wlthln the account. The~e 

may be more than o~e AA oer account. The AA defines, undef ines, 
and alters the descrlptlons of protects wlthln the AA•s accou~t. 
Th@ conceot oJ oro)ect ls for the benefit of the AA. Privileges 
and charge reports are provided by proJect l~ order to facltltate 
account administration. 

3.10.5.2.3 PROJECT AO~INISTRATOR 

The PA ls a ~eglstered user. Each PA is aooolnted by t~e AA 
and need not be a member of the oro)ect to be administered. 
There may be more than one PA oer p~o)ect. The PA defi~es, 

undefln@s, and alters limits and other characterlstlcs of oro)ect 
~embers. A oro)ect member ls a user who ls allowed to cha~ge 
system usage costs to a oarticu1ar o~o)ect. limits are olaced 
Joon members rathe~ than users since tyoe of work and ability or 
willingness to pay depends uoon a project - not a use~. (There 
ls no reason why a user could not be the sole member of an 
individual account and project.] 

Each account. oro)ect, member and user descrlotlon Includes 
enforced limits imoosed by an admlnlst~3tor and defautt values 
for the convenience ~f the ~esoective user or grouo. The l~posed 
limits should be orotected from alteration by the "li~lted• 
entity. The defau1ts, however, should be alterabte. I~ both 
cases. it ls necessary to be able to examine the current v~lues. 

To a11ow thls. each element ln each 1escrlptlon has assoelated 
with lt a change level. Each level has an associated value. 
These values are set by an administrator and llmlt whether a 
subordinate can change the etement. I~ order to change element, 
the subordinate must be running at a level greater than or eQual 
to t~e value. For example. the SA may set the "change" valJe to 
99. If the def lned running levels for users are always between 
one and 90, then t~e AA would never to allowed to alter it. 

The exact change levels and method for subordinates to be 
assigned these run~lng levels will be described elsewhere as oa~t 
of the general s~oport for element secu~lty as aoolied to 
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N05/VE OESIGN SPECIFICATION 

3.11 FUNCTIONS 
3.to.s.3.1 GENERAL 

ooeratlng system data. 

S,ntem St~ 

03/0S/79 

The concept of "system state• ls present to allow 
1nstallatlons to control the tyoe and amount of use the system 
gets. Some system states might be. ln any ratlonal co~blnatJonl 

• 
• 
• 
• 
• 

Maintenance mode. 
External customers only. 
"Top secret• ooeration. 
Pri'fte time. 
No operator-s. 

The system state ls represented by a value that may be altered 
oy an ooerator. The valu@s (at least at this point ln design) 
3re entirely arbitrary and serve only to ldentlfy whlch set of 
ooerating conditio~s are to be enforced - such as those l~ the 
•system state •mat•1x•• below. The characterlstlcs and llmlts ln 
thls •matrix• are associated with system state because they deaJ 
with what a single Job may do - and an installation ~av wish 
these to be dlfferent from one system state to another. For 
exampte~ during •top secret" system state. only "access ~aths" 
from secure locations by "top secret" cteared users would be 
oermltted. or. whe~ there are no ooe~ators. zero mag~etlc taoe 
Jnlts could be used at one tl~e. 

3.10.5.3.2 DESCRIPTION ELEMENTS 

Accgynt, fC.oJect 11d Member pgscrlotlon~ 

- Name 

•Name" must be unlaue within the next higher'" en'tity. That ls, 
3ccount name must be unique within famlty, pro]ect "lthln account 
and member "lthln pro)ect. For member, this element contains a 

·-egistered user name. 

- Administrator Na~es 

These ar'"e the re9l~ter'"ed user na~es of the admlnistrato~s. 
This element ls not meaningful for member descrlotlon. 
Assoclated with each admlnlstrator name ls lnf ormatlon regarding 
the modes of permanent file access that the administrator will 
automatically have to all permanent files of all subor~lnate 
~embers. These modes may not be overridden by the members (for 
example. via PE~~IT or CHANGE commands). This soeclfleation 
at lows modP.s of access to be given as null. ~eanlng no automatic 
access or1vlleges. 
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0 3.0 FUNCTIONS 

0 

0 

3.10.5.3.2 DESCRIPTION ELEMENTS 

- Subordinates - Maximum Number 

The maximum number of proJects Mith!n an account and members 
wlthln a pro)ect ls specif led here. This element ls not 
meaningful for member description. 

- Subordinates - List of Names 

For 
here. 
given. 

an account description. a list of project names aope3rs 
For a proJect descrlotlon, a 1lst of member names is 
This eleme~t is not meaningful for member description. 

- Def lned But Not Jsable - Switch 

A complete description may exist for an entity without the 
ability to actual Iv use the entity. If thls switch ls "on"• the 
~ame ls reserved and all lnformatlon ls kept, but the account, 
~roject or member :annot be validly used. 

- Valld Date Range 

Use of the entltv is restricted to dates withln this •ange. 
Outside of the range, the entity remains defined~ but ls 
;Jnusabt e. 

- Security CQunt - Maximum 

This element specifies the maxlmum nJmber 
vlolatlons that are allowed each entitv membe,.. 

- Permanent Fll9S - Maximum Number 

of secu,.lty 

The entity may have this many total permanent files cataloged 
on public devices. ~eQuests to create flies in excess of this 
limit are ,.e)ected. 

- Permanent Flies - Maximum Total Size 

The entltv may occupy this much ~ass storage space for al1 
oermanent flle sto,.age on public devices. Reauests to allocate 
storage in excess of this limit ar~ rejected. 

- Permanent Flies - Haxlmum Individual ~ize 

No lnd!vldual permanent file "lthln the entity ~ay be larger 
than this size. ~eQuests to allocate storage ln excess of this 
limit are re)ected. 
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3.D FUNCTIONS 
3.to.~.3.2 OESC~IPTION ELEMENTS 

- Drolog Procedure - Forced 

The SA may, for examoje, want all loglns for a oartlcular 
account to run a c~mprehenslve security cheek before allowing 
orocessing. Thls procedure Is soeclfled here. Any set of valld 
command may be contained here. They are automatlcalty executed 
before an~ user-speclfled co~mands. If account, oro)ect and 
member descrlotlons atl specify this element. then the order of 
execution 1st 

1> Account prolog - forced. 
2> Dro)ect orolog - forced. 
3) Member oroloq - forced. 
-~, User processlng whlch may include an elective proloq. 

Although the term "login" ls used. the procedure wlll be 
activated for all )ob modes. 

- F.pllog - Forced 

This set of com~ands ls the inverse of the forced oro1og. It 
ls automatically activated at logout time - whether normal or 
abnormal. The order of execution is t~e reverse of the orolog 
seQuence. No user or orocedure action can cause •forced• eollogs 
to not be executed. 

- Installation-Oeflned Llmlts. Characte~lstics 

Installations mav define additional eleme~ts. 

- System State "Matrix" 

For each ~ystem state, values are assigned for the foll owing 
elements. 

• Access Paths Allowed 

Thls element specif les the physical oaths that Jobs mav use to 
enter the system. For examole, "syste~ co~sole", "lines 29-45 on 
network processor 3", "answerback drum •xvz• .. , "1ocal card •eader 
3n, etc. 

• Family Access Atlowed 

This element specifies the families that entlty lobs may use 
for purposes of Job execution. output file dlsposltlon, etc. 

• Magnetic Tape U~lts At One Time - Maximum Number 
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«>;:;-;~~~;;;;-------------------------------------------------------
3.10.5.3.2 DESCRIPTION ELEMENTS 

0 

• 
r:.% 

Each entity Job may have no more than thls number of m39netlc 
taoe uiits ln use at one time. Reauests for more than this 
~umber are ~ejected. 

• Re~ovable Packs At One Time - Maximum Number 

Each entity Job mav have no 
-e~oveable oacks in use at one time. 
thls limit are rejected. 

mo~e t~an this number of 
~eauests that would exceed 

• Messages Per Joo - Maximum 

Each entlty )ob may Issue no more than thls number of MESSAGE 
-equests to the system dayfile. Jobs which exceed this amou~t 

are terminated. Interactive users are warned prlor to the ll~it 

bel n g exceeded. 

• Batch Control Statements Pe,.. Job - f1axlmu~ Num·ber 

Each entity Job may execute no 
control statements ln batch mode. 
·are terminated. 

mo~e than this number of 
Jobs whlch exceed this amount 

• Prlnt/Punch Flies Disposed At One Tl~e - Haxlmum_Number 

Each entity Job ma·y dispose no more than th!s number of flies 
to print and ou~ch Queues. ReQuests which would exceed this 
amount are ,..ejected. 

• Cards Pe~ Punch File - Haxi~um Numbe~ 

Each entity Job mav punch no more than this number of ca~ds 
oe~ ounch dlsoositlon file. Files which exceed this number are 
not ounched ln their entirety. 

• Lines Per Print FIJe - Maximum Numbe~ 

Each entity Job may print no more t~an this number of lines 
oer orint disoosition flle. Files "hich exceed this number are 
~ot orlnted in their entirety. 

• Central Memory ?er Job - Haxlmum Words 

Each entity job may use no 
me~ory at one time. Job 
,.ejected • 

more t~an t~is amount 
•eQuests which exceed 

• Bulk Storage Pe~ Job - Maximum Words 

of real 
thls are 
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NOS/VE DESIGN SPECIFICATION 

3. !J FUNCTIONS 
3.10.S.3.2 DESCRIPTION ELEMENTS 

Each entlty Job may use no 
memory at one time. Job 
.. eJ ec ted. 

• SRUs Per- Job - Maximum Units 

more than this 
r-eQuests which 

amount 
exceed 

3-72 

03105/79 

of 
fhls 

bulk 
are 

Each entity Job may consume no more than this number of SRUs. 
Jobs which exceed this are terminated. I~teractlve use~s are 
~a~ned orlor to the limit being exceeded. 

• Flies At One Tlme Per Job - Maximum Number 

Each entltv Job may have no more thao this number of tiles 
~nown locally to the )ob at one time. File ~eQuests which would 
exceed this number are rejected. 

• New Hass Storage Allocated oer Job - Maximum 

Each entity )ob may use no more than this amount 
storage per )ob. The 11mlt ls checked dynamically. 
.. equest which would exceed this llmlt is reJected. 

of new 
Any f 11 e 

• Deferred Batch Jobs in Queues At One Time - Maximum Number 

No more than this number- of entity deferred batch Jobs may be 
oresent in Queues at one time. ReQuests to activate new def erred 
batch Jobs are rejected lf this 11mlt woutd be exceeded. 

• May ReQuest Non-Allocatable Equipment - Switch 

This element SDeclfles whether users of this entity may use 
~on-at locatable eauipment requests. If not, and such a reQuest 
ls issued. it ls rejected. 

• Hay Issue Auxlllary Oevlce ReQuests - Switch 

This e1e~ent speclf 1es whether users of thls entity may use 
a.uxllliary devices. If not, and an aux1111a~v device reQuest ls 
issued, it is rejected. 

• List in "Online Users llst• - Switch 

The "ontine use~s llst" contains the names of users that are 
currently running in the system. If no entity member mav ever 
aooear in the 1ist, the switch ls set to "never". If all entity 
me~bers must always appear, the switch ls set to "alwaysu. If 
the entity member may choose to apoear or not~ the switch is set 
to •toggle••. 
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o;~;-;~~~;;~~;-------------------------------------------------------

0 

G 

3.10.S.3.2 DESCRIPTION ELEMENTS 

• ~lng Number - Minimum 

No entity )ob may specify a ring number lower than this. 
~eQuests which would violate this limit are re)ected. 

• Ring Number - Oefau1t Inltiat 

The default lnltlal ring number for a Job ls soeclf1ed he~e. 

This numbe~ must be greater than or e1ual to the "ring nu~ber -
,, in l mum". 

• SRU Coefficients <Account Only) 

Fach account may be assigned different SRU coefficients by the 
SA with this element. 

• Terminal Cutout Access Control List 

This element def lnes what users or members may dispose outout 
files to terminals being used by entity members. These 
oermissions are slmllar to those aop11e1 to oermanent flies. For 
example, in a member· descrlotion. this ~lement may soeclfy that 
~hen this member ls logged in at a b~tch te~mlnal, the te~m1nal 
may only recleve output flies f~oms 

• 

3nyone ln oro)ect A 
and anyone in pro)ect B 
and user "smith" 
and user •iones" when "Jones" is run~ing as a member of o~oJect 

c. 
Job Classes Per~ltted 

Each entity Job may use only thes~ Job classes. Jobs which 
specify non-oermltted classes are rejected o~ terminated. {Job 
classes may include such things as oriority, maintenance Job~ 
system Job, ••• ]. 

• Job Class - Default Inltlaf 

This element soeclfles the default lnltlal Job class fo~ all 
entity jobs. 

• Job Tyoes Permitted 

Each entity )ob may use only these lob tyoes. Jobs which 
specify non-permltted types are ~e)ected or terminated. {Job 
tyoes may include such thl~gs as transaction, ••• ]. 

• Job Type - O~fault Inltial 
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Nn5/VE DESIGN SPECIFICATION 
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~. 0 FUNCTIONS 
3.to.S.3.2 OESC~IPTION ELEMENTS 

Thls element soeclfles the default lnltlat )ob type for all 
ent l ty )obs. 

• Job Hodes Permitted 

Each entity Job may use onfy these )ob ~odes. Jobs 
specify non-permitted modes are re)ectad o~ terminated. 
~odes may include such things as Interactive, batch, ••• 1. 

• Insta1 latlon-Oef ined limits. Characte~lstlcs 

An lnstallatlon may specify additional elements here. 

User Oesct:.12.!lon E!~ments 

- Name 

which 
tJob 

Each use~ has a uniQue name. within the family. This na~e ls 
JSed to identify the user to the system and to other users. 

-.UniQueness Guara~tor 

Since several individuals may create new users, and si,ce lt 
ls Important to have on1y one record of an l~dlvldua1 user~ so~e 

unlQue value ls ie~ded to assure onlv one record. This element 
may contain a value that is Inherently uniQue such as emotovee 
~umber. When a new user ls created, this element can be scanned 
fo• all use~s to c~eck for a duolicate. 

- Password 

This oassword verlfles the user to t~e system. 

- Account and Project Name - Initial Oefault 

Since each user must be charging to~ project at atl times. a 
method is needed to specify the oro)ect to be charged at least 
from the time of login to the tlme of an account and p~o)ect 
soeclfication command. This default orovides this. In addition. 
lt sl~ptlfles the ~ser•s Interface lf he always or usually uses 
only one account/o~o)ect. 

- Address Inf ormatlon 

Misc el ·1aneous !-\formation about the user•s mall address, etc. 

- Prolog - Elective 

This element specifies the set of commands to be used at 
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Q3.] FUNCTIONS 
3.10.;.3.2 DESCRIPTION ELEMENTS 

0 

• 

logln. These :ommands a,..e chose" by the user 
account or 

and are 
p"'"o)ect automatically executed after any forced 

o,..ologs. 

- Eoitog - Elective 

Any logout commands that the use~ wishes to execute on a 
~o,..ma t o,.. abno,..ma I I ogout ls specl f 1 ed here. They are 
3utomaticallY execJted before any oro)ect or account epllogs. 

- Last Logl~ Date and T!me 

As a secu,..ltv o•ecautlon. the date and time of the user•s last 
use of the system are reco~ded here fo,.. the ~se,..•s examination. 

- Sece..rity Characterlstlcs 

Up to ten user charact~rlstlcs may be placed here ln order to 
~rovide ve,..lficatlon of the user over and above the stmote 
password. For exa~ple. drivers license number. mother•s na~e. 
etc. 

- !nsta11ation-Oeflned Cha~acte~lstics 
-

Installations may define addltlonal characte~istics. 

3.10.6 NOS/170 OIFFERENCES 

• 

• 

• 

• 

• 

uaccess permission" ls removed - capabilities of "access"s 
"dial" command reotaced by generalized 
terminal-to-terminal communication caoablllty 

- "monitor• command reotaced by 9ene,..atlzed 
termlnal-to-termlnal communication capablllty the 
"wi~etap" aolllty of •monitor" is removed 

- uuse~" command - reolaced by generalized "onllne use,.. 
J 1st .. 

"default character set" re~oved - chara:te~ set ls ASCII 

all aspects of indlrectldlrect permanent file limits a~e 
merged 

the concept of "user index" ls removed 

charge. pro)ect ls ~~ reQulred 

• •special transaction prlvlle9es" ,..emoved - replaced by "Job 
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3. l FUNCTIONS 
3.10.& NOS/170 DIFFERENCES 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

modes permitted" 

"oermlsslon to use Sys~em Control ~olnt" removed - no System 
Control Point 

user can alwavs change his own password - users do not share 
user names, user needs orlvacy, controls may be ex~rted on 
members by SA, AA, PA 

"system origin Job orlvlleges• replaced by ]ob ctass eonceot 
and "Job classes permitted" 

"may access system flies (llbr~ryJ• ~eplaced by pe~~anent 
file caoabllltles including access by catatog 

••special accounting privileges" reolaced by the hlera,.:tw of 
administrators and the associated 11mltatlons 3nd 
caoabilitles of admlnlstrat·ors 

default termlnat characteristics, 
"timeout" replaced by abiJlty to 
commands lnto orolo9s 

"1"1t1al 
insert 

subsystem•, 
corresoondlng 

three levels of administrators - SA, AA, PA _ reolace the 
"master user" and "system anatyst" concepts and caoabllltles 

"may create permanent flies" reol~ced by ablllty to set 
"maximum number of permanent files" to zero 

"answerback" •eplaced by "access oaths allowed" 

•cPU time per Job step" removed. Thls may be specif led on a 
Job by Job basis by user paramete~ or co~mand. SRUs cer Job 
ls felt to be a sufficient limit. 

automatic read-only permission to permanent flies t~at is 
given via the presence of asterisks In a NOS user number ls 
renlaced by the ablllty to soeclfv automatic. forced 
accessiblllty modes associated "1th administrators. 

"terminal ac:ess control list" expands uoon the NOS 
caoabll1ty of only allowing outout to a terminal logged in 
bv the same user (or to subordinate vi~ asterlsk5 ln user 
number). The ability to limit what will appear at a 
terminal ls retained, but accomodatlon ls made for oublic 
terminals, project-only te~mlnals. etc. 
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0 3. 0 FUNCTIONS 

0 

0 

3.11 ~YSTEM LOGGING 

3.11 ~EM LOGGING 

3.11.1 GENERAL ~ES?ONSIBILITY 

The system logging function is re~ponslble for malnt3lnlng 
several system logs for the ourpose of ~ecordlng system and Job 
actlvltles in orde~ to provide: 

data for analysis of system oerformance 
- data for an3lysls of system wor~load 
- detalJed )ob-step level trace of Job flow 

data for an31ysls of hardware oe~formance and usage 
- trace of system operator activities 

blll1ng information 

Each system log has a specif le set of uses and access to a 
speclflc log ls controlled. 

3 .11. 2 GLOSSARY 

System Log - The system Sog is a 
regarding external system 
the system was asked to do 
level ~esponses of the 
commands. 

repository for i~for~ation 

workload. That ls. the work 
via commands and the hlgh 
system in regard t~ the 

Account Log - The account 1og contains accounting and billing 
information. This consists of resources and/or 
services used, "w~o· used them and •who" to c~arge. 
The account log should be the o~ly log needed for an 
lnstallatlnn to do b1111ng. 

~nglneerinq Log The engineering log contains l~for~atlon 
regarding system hardware usage and errors. The 
engineering 1o~ should be the only log needed to 
perform hardware usage and e~~or analysis. 

Statistics log The statistics log contains detalled system 
workload Information and det311ed svstem perfo•mance 
information (i.e., the way the system responds to the 
workload). 

Although some of this Information is recorded ln other 
togs, a separate log ls maintained in order tol 

Company P~lvate Rev 3 Feburary 79 

;R!.klliM:hff$/PMU@¢ .\14ifr;MIMl.¥.iTW$fl(4L&&ji .444,Q A M#Lk@UMi.:m«aM.M..A u;zz;a;. #·;_:,·I, , .. I .. ;.;, ';, .... o 

1 
2 
3 .. 
5 
6 
7 
8 
9 

10 
11 
12 
13 
11+ 
15 
16 
17 
18 
1 CJ 
20 
21 
22 
23 
21+ 
25 
2& 
27 
28 
29. 
30 
31 
32 
33 
31+ 
35 
36 
37 
38 
39 
It 0 
41 
1+2 
1+3 
44 
1+5 
lt6 
1+7 
48 
4g 

Mi 



NOS/VE DESIGN SPECIFI:ATION 

3. !l FUNCTIONS 
3. 11 • 2 G l 0 SS ARY 

3-78 

03/05/79 

keeo otherJogs relatively "clean• or oriented to 
their own purposes 
allow oossibly:large amounts of data to be recor~ed 
in a :omoact binary form 

It ls Intended that the lnstallatlon have flexlblllty 
in deciding what ls to be toqged and when logging w1J1 
occur. 

Job log The )ob log contains a trace of Job execution. 
Information concerning the wo~k reQuested and 
accomollshed ls recorded he~e. It orovldes a summa~y 
of the flow of the Job, o~oblems encountered and 
charges accured by the Job. 

Job Statistics log - The Job statistic log content ls similar to 
that of the global statistic tog. It contalns detailed 
)ob pe~formance information. The recording of 
information in the global log is controlled by the 
lnstallatlon ln regar~ to what is recorded and when. 
For the )ob statistic log, tnis co~trol is exerted by 
the user. Although the insta•tation may determine Mhat 
may be recorded in this log, the user determines when 
logging ls _to occur. 

3.11.3 DESIGN OBJECTIVES 

T 0 b e SU p D J led. 

3.11.4 ASSUMPTIONS AND CONSTRAINTS 

T 0 b e SU p D I 'ed. 

3.11.5 DESIGN APPROACH 

Global logs a~e maintained for the entl~e system. All Jobs 
may make entries i~to these logs. On1v one of each ls def lned at 
a time as opo~sed to )ob-loca1 logs wne~e there will be many 
occurrences, one oer )ob. 

Global 1ogs are permanent files owned by the system, a~d as 
such, receive the same protection and ~ecove~abillty caoabllltles 
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0 3. 0 FUNCTIONS 

0 

0 

3.11.S DESIGN APPROACH 

as all other oe•manent flies. In order to ld•ntlfy the 
oartlcular PP.rman~nt f11es which are the logs. there ~111 be a 
catalog for the "system". At system recovery tlme, the 1ogs are 
ATTACHed vla this catalog using predefined names. 

The )ob-local fogs are created as temoorarv files fo~ eac~ 
)ob. Pr'otectlon and recovery meth?ds available for local 
temporary flies are available for these logs. A special case may 
be that of the ~oerator facl11ty (facllltles?> which wllf 
execute as a )ob. In this case. lt ls impo~tant to not lose the 
~ecord of ooerator activities after lnterruotion. If this is not 
ful1y handled bv Job and temporary file recovery, then these 1ogs 
wlll have to be created and recovered as p~rmanent flies. 

In order to ass~re that the 1nd1vldu31 qlobal logs are sto~ed 

on devices with characteristics aporoprlate for each log, the 
lnstatlatlon will be able to speclfy the set name upon whlcn each 
log ls to be recorded. System lnltializatlon at tows this to be 
set. When the system is lnitialized~ t~ese files wit be DEFINEd 
on the oroper sets. 

3.11.s.1 !&,count t~g Content 

The account log l~formatlon lnctudesl 

Date whenever it ls established o~ lt changes. 
All system inltlaJlzatlon and recoveries 
Entry of a )ob into the system. 
Start of each )ob execution. 
End of each Job execution. 
End of each Job execution. 
End of dlsoosltion of each output f lie. 
Each rerun of a Job. 
Establishme~t or change of protect me~bershlp for a Job. 
Establlshme~t or change of SRU coefficients for a Job. 
All accounting accumulators at end of Job and whenever 
project membershlD for a Job chanqes and wheneve~ SRU 
coef f iclents change. 
All accounting information items that have no accumulators 
- recorded as services are ,rendered. 
Others as determined by accounting design. 

3.11.s.2 Englneerl~g log Conte~t 

The engineering log lnformation includest 

Date whenever lt ls established or lt changes. 
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All system lnltlallzatlons and recoverles. 
Hardware co~flguratlon (e.g., using NOS/17n terminoloqy, 
whlch CH~OEC~ was usedJ. 
Hardware conf lguratlon ootlons and changes exercised at 
deadstart a~d during ope~atlon 
Identlf lcatlon of controtware loaded. 
Identification of version, etc. of oerip~eral drivers, 
HCU software and the "maintenance tob•. 
System name, version, etc. 
Abnormal oc:urrences relating to hardware. 
Hardware usage Information (ca~ds read, Jlnes orlnted, 
tape blocks written ••• > 
Mainframe l~@ntlflcatlon and ootlons. 
Others as determined by ohvslcal I/O, ESS, etc. 

3.11.;.3 Jgb Log~!l!Jm.! 

The )ob log Information lncludess 

Date at beginning of Job 
All commands and command 
Any ma)or changes in the 
start of ~eading card 
placed Into lnout Queue, 
operator>. 

and whe~ever it ~hanges. 
error messages. 
)ob•s status in the syste~ (e.g.9 
deck. end of reading card deck9 

moved to malnf rame x, droooed by 

Each ent~y contains these f ieldsl 

QAT A 
EIELlJ 

Tlme of day to mlllisecond 
Origin of message 
Hes sage text 

3.11.6 NOS/170 DIFFERENCES 

To be SUDO I led. 

SOURCE QE EIEL.n 

Task ser-vlces 
Task se,.vlces 
Ca 11 er 
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0 

0 

3.12 SYSTEM ACCOUNTING 

3.12 Sl.S!El1 ACCOUNI.lllli 

3.12.1 GENERAL RESPONSIBILITY 

The system accounting function ls ~~soonslble for measuring 
system use by lndlv.1dual 1 obs ln order for the lnstal I at Ion 
~a~agement to assess charges for this use. System access 
controls are provided for both lnstallatlon and account 
~anagement in order to avoid cost overruns. The set of 
chargeable activities (e.g.CP time. ~emory> ls selected by the 
Installation and a function for combining these items l,to a 
single billing u1lt is defl~ed. Methods to examine and ll~lt 
~ate of expenditure of the bl11lng unlt and Its comDonents 3re 
Ot"O V 1 ded. 

3. 12. 2 GLOSS A RY 

To be SUPDI ied. 

3.12.3 DESIGN OBJECTIVES 

• 

NOS/VE accountl~g provides: 

Consistent accounting lnformatlon for each execution Gf the 
same orocess in the same environment. 

• A single bllting unlt that reflects all charges accrued by a 
) ob. 

• 

• 

• 

Detailed information relative to system usage. The single 
billing unit ls a functio~ of this set of data. Thls 
lnformatlon ls available to users and lnstallatlon personnel 
to suoport charges. 

The current total of the single bl11lng unit and of the detail 
system usage totals ls available to users at any tlme wlthln a 
Job. 

Installation opti~ns allow tailoring of whch syst~~ tlneludes 
apollcatlon product) resource usage. events or se~vices 
comprise the bl! ling unit (e.g., CPU seconds, records read. 
memory used>. In addltlo~. NOS/VE allows tailoring of the 
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3.1 FUNCTIONS 
3.12.J DESIGN OBJECTIVES 

• 

• 

• 

• 

• 

rP.1atlve wel9hts of each datum used ln the bllllng unlt 
a I gorl thm. 

Accounting lnformatlon for resources or services whose ~se ls 
controllable by the user ls available ln "user terms•. 
Examoles include number of statements co~oiled. number of 
flies accessed, service level used. numbe~ of llnear eQuatlons 
so I ved. 

Accounting lnflrmatlon that ref•ects atlocatlon of vendor 
costs to users ls available ln "cost recovery terms". 
Examples include CPU seconds used, bytes of memory used, 
channel seconds used, disk sectors JSed. These units 3re not 
always understood or controllable bv users. 

Supoort of a hierarchy of "accounts" (charge nu~bers in 
NOS/170), pro)ects within accounts and members (users> allowed 
to charge to particular accounts. For each 9ccou~t an 
admlnlstrator controls which users m~y charge to that account 
and controls usage of authorized funds by individual users. 

Suoport for bll11ng and lnter-lnstallatlon cost recovery ln 
multl-comouter networks. 

Suoport for •aopllcatlon accounting" whlch allows Cunder 
controlled conditions> aoollcatlons to "unit orice• their 
services <e.g., charge for nymber of otots produced •atner 
than for the resources used to gene~ate the o1ots) - and 
allows (under controlled conditions) apollcatlons to alter the 
algorithm used to .compute the blllln~ unlt. 

3.12.4 ASSUMPTIONS AND CONSTRAINTS 

To be SUDD I led. 

3.12.5 DESIGN APPROACH 

To be supo I l'!d. 

3.12.6 NOS/170 DIFFERENCES 

To be supp I led. 
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0 

•• 

3.13 OPERATOR COMMUNICATION 

3.13 ~Alea CQMMUNICATIO~ 

3.13.1 GENE~Al RESPONSIBILITY 

The operator communlcation function ls responsible for 
permittl~g communl:atlon between system comoonents and various 
system ope~ators and between user Jobs and ooerators. Displays 
of system actlvlty and reauests for operator actlo~ are 
generated. Commands from the operators are orocessed to cont~ol 
system operation. 

3 • 1 3 • 2 Gl 0 SS ARY 

CC545 - The C170 ooerator console for NOS/170 and NOS/BE. It 
wlll not be the standard ooerator console for NOS/VE 
but can be used as an alternate NOS/VE operator console 
through the C170 for NOS/VE R1 or as a directly driven 
console by NOS/VE native mode in a later release. 

Command/Display Processor System orovlded programs which 
execute as normal NOS/VE user level programs to p~ovlde 
the operator command and dlsotay i~terface. 

Oisolay Building P~ocedures - A set of procedures which a~e 
called by t~e Command/DispJay Processors to structu~e 
information that ls to be disp1ayed on the display 
screen. 

Display Generato~ A procedure ~hlch is called bY the 
Co~mand/OlsoJay Processor to format display lnfor~atlon 
according to the charact9~lstics of the Ooerator 
Console and send the formatted outout to the disotav 
screen. 

Operator Console - Any console or terml~al which can be used by a 
NOS/VE ooerator to provide vlslblllty and control of 
the NOS/VE system. It may be a 752. a CC545 o~ a 
NOS/VE l~teractlve terminal. 

Ooerator Facility - The collection of NOS/VE 
provide the capabilltles ~eauired 

with a System Operator. 

procedures whlch 
for communlcatlon 

Operator Use~ - A NOS/VE user Mho ls granted System Operator 
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prlvlleges by the NOS/VE val1dat1on mechanism. 

Standard System Console ~ l 752 terminal "hlch ls connected to 
NOS/VE through the Two Port Hux. 

System Job Interfa:e Procedures - A set of Task Services and 
Monitor functions which a11ow the Command/Olsolay 
Processo~s to pass information to or from NOS/VE system 
Jobs in order to provide vlslbllity and control over 
system )obs. 

System Interface P•ocedures - A set of Task Services ard Monitor 
functions which allow the Command/Display Processors to 
obtain information or exercise control over )obs, 
tables, etc. ln the NOS/VE system. 

System Operator 4 privileged interactive NOS/VE user who ls 
allowed to diso1ay and control so~e oortion of the 
NOS/VE system through ooerator command and dlsolay 
reQuests. An instal latlon wil I normally assign 
operator privileges so that one ooerator ls designated 
as the •master operator• - alt other operators would be 
•auxllia•y operators• ~lth less prlvllege than the 
•master operator•. 

System Operator Jobs - The Interactive NO~/VE Jobs which are 
associated wlth p~ivlleged interactive NOS/VE use•s who 
are validated as System Operators. 

Two Port Hux - A hardware multlolexer connected dlrect1v to the 
C180 which has one port for the Standard Ooerator 
Console and the other port for the Maintenance 
Console. 

~nattended Hode - A mode of NOS/VE operation in "hlch the system 
functions automatically without human operator 
intervention. 

3.13.3 DESIGN OBJECTIVES 

The general ob)ect1ve of the NOS/VE Operator Faclllty ls to 
~~ovide the tlnk between NOS/VE and System Ooerators. The 
orimarv functions of System Ooerators are to resoond to re~uests 
for human Intervention by the NOS/VE system and to exercise 
control over how the system operates. In order to perform these 
functions oroperly, System Operators must be able to reauest that 
the operating system dlsolav information associated with these 
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3.13. l DESIGN OBJECTIVES 

ope~ator functions. 

More specific oo)ectlves: of the NOS/VE Ope~ator Fac11lty a~e 
to provide the fo11owlng types of caoabllltiesl 

• Provide status and control of the hardwa~e components of the 
NOS/VE syste~ s~ch as memorv. I/~ channels, PPUs, dis~ units. 
taoe units, unit record eQuioment, communication eQuioment, 
etc. 

• 

• 

• 

• 

• 

Provide status and control of NOS/VE Jobs which a•e ln 
execution or in lnout/outout queues and also the resources 
associated with these )obs (memory, disk space, files, tape 
drives, disk drives, te~mlnals, etc.). 

Provide status and control for NOS/VE system co~ponents such 
as the basic ooeratlng system, system Jobs. soeclal 
lnstal lat ion aoollcatlons, etc. 

ReQuest specific actions from the System Operators such as 
mount a taoe, put paper In the printer, a~d accept resoonses 
from the System Ooerato~s to these ~eQuests. 

Dynamically p~ovlde visible Information to the System 
Ooerators so that .they can easlly determine that the system ls 
functioning properly. 

Provide vlslblllty and control of pa~ameters which control the 
operation of the NOS/VE system (e.g., scheduling of various 
classes of Joos. secure or unattended mode of operatlon9 
etc.>. 

• Report existing or pending hardwa~e and software ~rob1ems 

(excessive or unrecove~ed memory/disk/tape errors. free disk 
soace nearly exhausted. power failure. etc.) and allow 
ooerator intervention 1f necessary. 

• Allow Syste~ Operator$ to communicate with NOS/VE Joos and 
terminals according to various seJectlon criteria such as a 
particular job or terminal, all Joos or terminals. a 
predef lned grouo of Jobs or terminals, etc. 

• Al tow authorlzed NOS/VE user )obs to communlcate with System 
Op er at or-s. 

• Co~munlcatlon of lnfor~ation needed fo~ system ooeratlon to 
the aopropriate System Operator(s) wlll be independent of the 
operator conf lgJration. 
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• Provide an Interface that allows the fo11owlng oarts of the 
NOS/VE system to communicate with System Ooeratorsl 

• 

On Jlne dlagnost1cs. 
Perloheral eQuloment managers. 
System ut111tles. 
Troubleshooting ut!lltles (locate lost Job. determine 
cause of )ob failure, etc.>. 

Provide dynamic dlsolay information 
system problems which cannot easily be 
information such as dumps, traces, etc. 

to system analysts for 
analyzed with static 

3.13.4 ASSUM?TIONS ANO CONSTRAINTS 

The Ooerator Facility design Is based on the foltowlng 
assumptions and co~stralntsl 

.. 

• 

• 

• 

NOS/VE must orovlde the same general operator functlo~s as 
NCS/170 and NOS/BE but the emphasis ln NOS/VE will be on 
having much less reaulred ooerator intervention than on 
NOS/170 or NOS/BE. 

The ooerator Interface for NOS/VE ~1 wi11 be through ~ormal 
interactive ter~lnaJs on C170 (NOS/170 and NOS/BE>. Ope~atlon 

of NOS/VE thro~gh the C17D CC545 via the K dlsolay ~n NOS/170 
or the L disolav on NOS/BE wlll be o~ovlded by simulating a 
terminal intgrface to NOS/VE. 

The 752 console will be supoorted through the Two Port ~ux ln 
NOS/VE R2. 

The CC545 will oe supoorted d1rect1y by NOS/VE native mode ln 
R2 or a later r~lease. 

3.13.5 DESIGN APPR~ACH 

The NOS/VE Ooe~ator Fac111ty design ls based on the followl~g 
gu 1 d e 11 nest 

a. The following tyoes of consoles wllf be s~oported: 

• 
• 

Standard System Console (752 Te~~inat on the Two Port H~x, 
NOS/VE Interactive Terminals Ceonnected to C170 inltlallv 
and directly connected to C180 latert 

Company P~lvate Rev 3 Feburary 79 

----~---------- -- ---- -------------------------- -- --~------~----------------------------- -~- ---- -----------

0 

1 
2 
3 .. 
5 
6 
7 
~ 

9 
1n 
11 
12 
13 
14 
15 
1S 
17 
18 
19 
20 
21 

9 
2lt 
25 
2; 
27 
28 
2q 
30 

- 31 
32 
33 
34 
35 
36 
37 
38. 
39 
40 
1+1 
1+2 
43 
41+ 
45 
46 

9 
-i.q 



NQ;/VE OF.SIGN SPECIFICATION 
3-87 

03/05179 

o;~;-;~~~~;~~;-------------------------------------------------------
3.13.5 DESIGN APPROAC~ 

• CC545 vla C170 Jn NOS/VE R1 and driven directly in NOS180 1 
R2 or a later reJease. 2 

0 

• 

The NOS/VE Ooerator Fac11ltv will suooort the full ASCII 
character set. Displays wlll be ~ormallzed to acco~odate 
device dependent characteristics so that they •ill be 
avallable 1~ some form on atl tvoes of consoles or ter~lnals 
which a~e supported by the NOSIVE Ooerator Fac1Jlty. 

b. The Ooerator Facllity must allow (but ~ot reQulre> ooerator 
functions to be distributed to a set of Ooerator Co,soles 
c1.e.~ NOS/VE wlll not be restricted to a single centralized 
operator console). 

c. Atl NOS/VE System Operator consoles will be handled as ~ormal 
NOS/VE interactive users. All System Operators must be va1ld 
NOS/VE users a,d must •1091n• to the NOSl~E system. Soecial 
orivlleges granted to System Operators wltl be determi,ed by 
the locatlon (hardwired terminal address) of the Ooerator 
Console and the privileges associated with the Dartlcular 
•Operator User•. 

~. The same basic lnterf ace must be presented to System 
Operators lndeoendent of the tyoe of cons9le bel~g used 
(within the coistralnts of the console Itself>. 

e. Displays will be ootlmized for consoles or termlna1s which 
have display screens but termln3ls without screens w111 be 
accomodated. Console or termlnat characterlstlcs su:h as 
screen si7.e wilt be parameterized at execution tlme bY the 
Ooerator Faclllty. 

f. A I 1 system operator command and display reQuest-s must be 
permanently logged ln the NOS/VE System Log and ln the Job 
log of the NOS/VE interactlve ]ob of the Ooerator User. 

9• The Operator Facility must al tow System Operators to h~ve a 
dialogue with a NOS/VE Job or terminal. 

h. The Operator Facility must support an •unattended Hode• of 
operation in which sltuatio~s that would normally reQuire 
ooerator lnte~ventlon, are handled automatically without 
operator actio,. The installation will be able to soeclfy 
what action the system should take lf the system ls ln 
•unattended Ho~e· ln situations where operator intervention 
ls normally reQuired • 

i. A dynamic display capability must be provided for approorlate 
types of co~sotes so that dlsolay lnformatlo~ ls 
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J • 

1 • 

m. 

automatically uodated on a oerlodlc basls. nvnamlc uodatlng 
of displays wilt be provided only for those displays for 
which it !s aooroorlate• 

The Operator Facility ~ust be extendable so that standard 
commands and displays can be added with a mlnlmal amou~t of 
special effort f 1.e., lt must be oosslble to devetoo dlsptavs 
and commands as user level programs). T~ls wilt also allow 
tnstallatlons to easily add new com~ands and displays in 
order fo tallo~ the operator Interf~ce to thelr particular 
'leeds. 

The exfernal l~terface to the Syste~ Ooerator like the NOS/VE 
interface to t~e normal use~ must be ·h~man engineered• In 
order to make NOS/VE easy tc ooer~te. Some of the speclf lc 
things that must be done aret 

• Command syntax, dlsolay formats, namlng conventions, etc. 
musf be consistent. 

• Operator . :ommands and dlsolay reQuests must allow 
abbreviated forms and convenie~t defaults ln order to 
m!nlmlze operator typing. 

• Parameter errors must be completely diagnosed and reoorted 
with meanlngful diagnostic mess~ges. 

• Prompting must be Drovided where aDproprlate to assist the 
operator ln making correct entries. 

• On 1 lne 
provided. 

cornmand and display dlctlonarles must be 

• Cornmand verbs. oarameter names, etc. must be as ·E~gllsh 
like• and as meaningful as possible. 

The NOS/VE Operator Faclllty wlll provide a normal/ab~orrnal 
status to Svstem Operators to notify them that the ~OS/V~ 
system ls running properly or has crashed or hung. NOS/VE 
~onltor will cooperate with C170 DSO to provide tnls 
information for the C170 operator. NOS/VE Monitor will 
coooerate with the MCU to orovide thls l~f ormatlon for the 
NOS/VE operato· on the Two Port Hux Operator Consoles. 

NOS/VE Oeadstart w111 not use the Ooerator Faclllty to 
communlc3te with the ooerator durin~ the deadstart orocess. 
Communication with the NOS/VE operator during deadstart will 
be through the C170 utility which performs the i~itlal 
loading of the NOS/VE system to C1~0 me~ory. It ls ex~ected 
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that operator communication during NOS/VE deadstart wlll be 
mlnlmal and th~t lt will take olace prior to the start of the 
actual deadsta~t proce~s. 

~. NOS/VE On llne Dlagnostlcs ~ust be able to sh3re an Ooera,nr 
Console with norma1 NOS/VE ooerator commands and disolavs. 
In oartlcul~r, a CE must be able to use an Ooerator Console 
to lnltlate a~d control On Line Olagnostlcs which run in the 
backg~ound while the Operator Console is being used for 
normal svst~m operation. On llne Olagnostlcs which sha-e the 
Ooerator Console with the normal NOS/VE operator comman~s and 
dlsolays must use the system interfaces provided ~y the 
Operator Facllltv. 

The fotlowlng aoproach wilt be followed for the lmolementatlon 
of the NOS/VE Ooe-rator Facllityl 

a. The NOS/VE ooe~ator interface will be dlstrlbuted rathe~ than 
centralized (i.e., a number of concurrent ooerator co~soles 
with different types of orivlleges will be S\JpportedJ. The 
lnstallatlon will be able to assign grouo~ of operator 
orlvlleges to each Ooerator Use,.. ln order to partition 
operator functions among a numbe,.. of different Operator 
Con so I es. 

b. A variety of ·consoles wlll be supoorted (both ~ormal 
interactive te•minals and soecial ooerator consoles> but all 
consoles wlll interface to the ~~S/VE Operator Facility as 
normal NOS/VE interactive termlnats. Differences between 
norma I NOS/VE interactive ·terminals and special ooerator 
consoles will be compensated for as close to the console as 
oosslble (I.e., the CC545 on the C170 will simulate a C170 
Interactive te,..mlnal. the 752 on the Two Port Hux will be 
made to look like a NOS/VE inte~actlve terminal by NOS/VE 
Phys lea I I/Ol. 

c. Atl ·ooerator commands and displays will be oroce~sed by 
normal NOS/VE interactive Jobs which are granted specia2 
•system Operator• oriviteges th~ouqh the normal NOS/VE 
validatlon process. 

d. The NOS/VE Ooe,..ator Facility will provide an environment in 
which the Clmmand/Dlsolay processors function. Thls 
environment wll I include the fol lowing lnte,..facess 

• 

• 

NOS/VE interactive )ob created by •operator User• •1091n• 
to NOS/VE. 

Co~mand lnout through the SCl co~mand Interface vla GETs 
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• 

• 

• 

• 

from the 1nteractlve INPUT fllP.. 

System Interface ~rocedures which can be called by 
orlvlleged ~sers to obtain lnfo~~atlon from the system 9nd 
to exercise control over things ln the system. 

System Job Interface Procedures which a11ow Information to 
be t~ansf er-ed to/from NOS/VE System Jobs. 

Display 9ullding Procedures which st~ucture information 
that will subseQuently be dlsplaved at the console. 

A Oisolay Generator that will format structured dlsolay 
lnfor~atlon according to console characteristics and send 
it to the console with PUTs to an interactive output 
fl le. 

e. The Ooerator Console dlsolay screen wlll be oartltloned by 
the Oiso·lay Generator into the following sectlonsl 

• 

• 

• 

• 

A header which contains g~neral Information such as system 
version~ tl~e, date, etc. 

An action message area which contains - asvnch~onous 
reQuests from.the system for ooerator intervention. 

A disolav a•ea which contains normal system displays • 

A command response area which provides acceot/~e)ect 
resoonses to operator command and diso1ay reQuests. 

f. The Operator Faclllty provides the environment fo- the 
ooerator inte~face. Use of thls environment to provl~e the 
actual operato• interface ls oart of each area of the NOS/VE 
system 11.e., Physical I/O will orovlde commands and displays 
to control on line perlpheral eauom@nt. etc.J. The Operator 
Facll lty area wll 1 lmotement the dlsptay and command 
processing environment and those com~ands and displays which 
do not fall into a pa~tlcutar system a~ea such as a gene~al 
system status display~ display and comma~d dlctlo~arv. etc. 

3.13.6 NOS/170 OIFFE~ENCES 

The NOS/VE Ooerator Facility will dlffer from tt•s NOS/170 
counterpart <DSD> in the follow•ng ways: 
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3.13.6 NOS/170 DIFFERENCES 

b. 

c:. 

d. 

e. 

0 f. 

9• 

h. 

0 

consoles w~lch allow system ope~ator functions to be 
dlstrlbuted among a set of consoles rather than Just a single 
centralized co~sole as pn NOS/170. 

A var lety of con so I e tys:>es w 111 be su s:>oorted by . ,..,e 
Operator Faclllty (75Z on the Two Port Hux, 
Interactive Te•minals. etc.) rather than only a 
special ourpose console <CC545) as on NOS/170. 

NOS/VE 
NOS/VE 
sln9le 

The. NOS/VE Ooerator Facility wilt utilize the full ASCII 
character set {if the console allows lt) rather than Just the 
Display Code s~bset supported by the CC54S on NOS/17~. 

All operator command and dlso1ay orocesslng w111 be thro~gh 
normal NOS/VE interactive )obs rather than by a dedicated PPU 
driver~. Thls means that system operators must logln, 
logout, etc. to the NOS/VE system. 

SCL syntax will be used for NOS/V~ operator com~ands and 
display reQuests rather than NOS/170 DSD syntax. 

Automatlc syntax recognition (comma~d f111 lnl as provided by 
NOS/170 will not be provided for NOS/VE ooerator com~ands and 
dlsolay reQuests optional abb~evlatlons ~111 be used 
l ns ti! ad. 

Small, medium and large display characters will not be 
supoorted by the NOS/VE Operator Facility. 

NOS/VE ope~ator command and dlsolay verbs wltl in general be 
different than those on NOS/170. 

NOS/VE dlsplay organization, conte~t and formats wlll be 
different than on NOS/170. 

Display lntenslf lcatlon and ohaslng to attract operator 
attention as o~ NOS/170 will not be or~vlded by the NOS/VE 
Ooerator Facility. H19hllghtln9 oo~tions of a dlsolay ln 
orde~ to attract the attention of the operator will be 
supported if the console being used supoorts It. The ~ethod 
used to orovlde hlghllghtlng (bllnklnq, character lnve~slon. 

etc.1 will deoend on the console characteristics. If a 
console supoorts more than one high11ght1ng method, onlv one 
of the methods wit I be used. 
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--------------------------------------------------------------------3. 0 FUNCTIONS 
3.14 CPU MANAGEMENT 

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

3.14.1 GENE~AL RESPONSIBILITY 

CPU management functions Include task dlspatching, signal 
~outing. lnterval timer management. erro~ processl~g, PP request 
aueulng, real me~ory management, Dage faults, and lnterruot 
orocesslng. Th4se functions are ·the basic Interface to the 
hardware and reoresent the most prlmltlwe layer of NOS/VE. 

Page Frame Table - A oage frame table e~try exists for every Dage 
frame in the system. Each entry contains oage status, 
usage data, and pointers for Queuing to other frame 
table entries. A page frame ls always on one of the 
following queues1 free, available, a~a11abte modified, 
shared, Job (working sett or Mired. 

Page Table - The hardware oage table. 

3.14.2 DESIGN OBJE=TIVES 

Integrl ty 

A CPU monitor ooerates at the ~ost orivlleged levet wlthln the 
system and has ac:ess to system wide t~bles making the Integrity 
of CPU monitor verv critical. The following guidelines l~orove 
uoon CPU monitor l~tegrityl 

• Whenever practical, move funetlo"s out Into system tas~s or 
task se~vices. Keeoing CPU monitor as basic as Dossible. 

• "1nlmlze the sharing of memory and tables between CPU monitor 
and I obs. 

• 

• 

Serialize as •uch of CPU monitor as posslble, 1.e •• only one 
orocessor wlthi~ CPU monitor at a tl~e. 

Do not build in automatic retry of hardware detected 
malfunctions within crltlca1 system ~odutes. Return status to 
higher level modules who execute recovery functions. 
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3.1~.2 DESIGN OBJECTIVFS 

0 

0 

• Bulld ln tr~ce facllltles (e.g.,kevpolnts, last N lnte~ruots 
stack) which will assist ln verlfyl,g the correct ooeraton of 
CPU monl tor. 

;:, f f 1 c 1 ene y 

Since all inter-Job communication. basic I/O oro:essor 
assignment, real memory management, and interrupt handling ls 
performed by CPU monitor, ef flciency must be a design objective. 
A simple design which uses the ha~1ware 1~ a straightforward 
manner helps efficiency. Additional etflclency guidelines 
includel 

• Have t~aps enabled when executing cou monitor at1owl~g I/O 
operations and inter-processor communication to be handled 1n 
a responsive manner. 

• Consider lmolementing crltlcal portions 
assembly language. The initial design of 
interfaces must be done in PASCAL. 

of CPU monitor In 
table and ~odule 

• Al tow the nor~al case to be handled by resident code a~d low 
overhead lnte~faces (brancti) and the abnormal case (table 
overflow, erro•s) to be handled by non-resldent_code and more 
f lexlble interfaces (signal>. 

• Design lowest level modules to be machine soeclflc. 

• Use a slmote aoproach when 
resources (sha:-ed pages. 
etc. J. 

~oyrce U1i.l.1z~tlon 

accounting for usage of 
CPU time, PPU time, channel 

basic 
time. 

CPU monitor ls •esponsible for allocation of the ~ost basic 
oreemptlve resources; processors. channels and real me~ory. A 
•easonable comoromlse between glvlng top services to highest 
priority tasks and utilizing resources at maximum efficiency must 
be an ob)ectlve. In some cases, dedicating or reserving a 
•esource for future reouests may lmp~ove utllizatlon. Examples 
1nclude1 maintalnl~g a pool of free pages, dedicating P?U(s) to 
disk I/O, malntalnlng task ld•s constant for a Job•s 11fe. 
maintaining ASto•s constant for a Job•s 11fe, etc. 
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3.14.3 ASSUMPTIONS ANO CONSTRlINTS 

3-91t 

03/05179 

• The Initial releases· of NOS,VE use disk as a oaging 
medium, I.e., no un1Que paglng device. 

• A minimu~ centrat Memo~y conf lguraton is 1-megabyte. 

3.14.4 DESIGN APPROACH 

CPU monitor executes in monitor mode, ls wired down, has traos 
enabled. lnterruots disabled, and ls entered vla an interrupt or 
trao. When executing, CPU monitor will have the following 
~onltor conditions enabled (HCR blts set) oower warning, ex:hange 
•eouest, external Interrupt and system 1nt~rva1 timer. The 
•emaining monitor conditions are disabled. and if they occur, 
will cause the CPU to halt. All arithmetic conditions 3re 
~lsabted (UCR blts 07-15 clearedJ when executing in CPU mo~ltor. 

On lnterruot entry, C?U monitor h~s access to which task had 
been executing. Based on the type of i~terruot 9 parameter data 
wlf 1 be read fr~m the tables which describe the !ask (ex:hange 
package, segment descriptor table, processor state registerst. 

Parameters from a task to system monitor via a system call a~e 
contained in the tasks registers. The parameters are organized 
Into a reQuest blo:k which co~talns a unlQue code for each 
-eQuest tyoe and ls used by CPU monitor_ for routing ourooses. 

3.14 .... 1 Processor AsslgnmeQ.! 

Processor assignment ls performe~ by the dlsoatcher. Only 
tasks which have a status of ready are candidates for 
assignment. The order for asslgn~ent ls determined by orlorlty1 
highest orlority first, with a ~ound robin assignment used ac~oss 
tasks of the same ~riorlty. 

3.14.4.2 ~~~tion Condition~ 

Exception conditions not dlrecttv related to the executing 
task and which do ~ot oreclude further orocessing and handled as 
foltows1 

Exch1n~lo.11.t:.:.W2.ll - This indicates a PPU has issues an MEJ 
instruction. CYBE~ 180 CPU monitor glv~s control to CYBE~ 170 
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3. J FUNCTIONS 
3.14.4.2 Exception Co~dltlons 

CPU mon 1t or-. 

Power .J!at:D.J.!lg - CPU mon.1 tor attempts to seJ ectlvel y dumo real 
~emory, disolay a •powER FAILURE IMHINE~T" on the ~ystem console 
and9. if possible, to the terminal use~s. The condition wll1 be 
monitored for 15 seconds by the HCU. If the fault was transie~t, 
the system ls restarted. 

Extero~Inter-wU. This Indicates completion of an I/O 
ooerat 1 on. These are recogn lzed 1 mmedl.a tel y and cause queued 
r-eauests to be sub~ltted for processing. 

System_ln..1~C.~£gJ ... .Il!U.c - The system interval timer reoresents a 
system wide real time clock which ls used for-t 

• Monitoring the CPU time used by a task. 

• Controll1"9 the executlon auantum for a task. 

• Allowing a task to rellnQulsh the CPU for an elel'tent 
time period. 

• Hain talnl"\ g the date and time of day • 

• Detection of requests which have exceeded walt Ctlme) 
llmlts. 

The gener-a1 oaglng'approach ls to ~alntaln a pool of f~ee 
~ages for satisfying page faults and page assign reQ~ests. 
Wh~~ever the free pool drops below a th~eshold, the replacement 
algorithm ls aplled to the existing assigned pages, .to reolenlsh 
the free pool. Assigned shared oages a~e maintained on a system 
basis according to freQuency of use. The oages which have not 
been used for the longest time period become candidates for 
,.easslgnment. 

The NOS/VE reolacement algorithm assumes that ~ost pr-Ggrams 
will tend to ctuster references to certain pages wlthln a time 
interval. This orooerty is commonly known as locality with the 
set of pages refer~ed to as working set. Occaslonal1y duri,g the 
execution of a program, a change of locality will occur, e.g., 
between different ohases of a compiler, or the number of pages 
within the reference cluster may lnc~ease or decrease. These 
changes wilt be recognized and adpated for by the atgorlthm wlth 
the objective b~ing to minimize the number of page faults. 
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3. 0 FUNCTIONS 
3 • 1 4. t+. 3 P ag 1'l9 
~~~~~-~~~~~~~~~~~~~~-~~~~~~~~~~-~~~ ...... ~~~-~~~~~~~-~~~~~~~~~-~~~~~~~~ 

In 9eneral9 the algorithm adds oages to the working set on 
demand (page fault) and subtracts oages by perlodlcaJJv aging 
them and removing from the working set all pages whose age 
increment exceeds a celling value. Newtv added pages must be 
cart of the worklng set for a m!~imum tlme eQual to a floor 
value. New pages are always assigned f~om the available Queue(s) 
and removed pages are always added to the available Queuefs>. 

The freQuency of page faults within a Job is used as an 
adaptive parameter to.control the reolacement algoritnm. Wnen 
the page fault frequency increases9 the values for ceill,g and 
floor decrease res~1tlng in pages being removed from the working 
set earlier. When the page fault freQuency decreases. the 
value(s) fo~ ceiliig and floor lncre3ses resuJtlng ln pages 
staying in the wo~klng set longer. Whenever the free pool droos 
below a threshotrl9 the. Job working sets will be aged rega~dless 
of the page fautt freQuency rate. 

The algorithm is aoplied to all Job working sets. Pages w~ich 
a~e shared between Jobs are aged on a global basis. 
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0 3. J FUNCTIONS 
3.15 NOS/VE MAINTENANCE SERVICES tNOSMS) 

0 

3.15 fillS!)LE_HA.llilEtiANCE SERVICES fNOSMSl 

3.15.1 GENE~Al RESPONSIBILITY 

NOS/VE Haintena~ce Services ls a collection of NOS/VE softwa~e 
which supports hardware test/dlagnosls. remedial maintenance 9 and 
oreventlve maintenance of non-crltlcal system ~o~ponents 
co~current with customer operation. It enables· repair of 
non-critical system components to be defe~~ed to a suitable 
maintenance period. 

3 • 1 S • 2 GL OS SARY 

CEM - Conf lguratlon Environment Monitor. A peripheral device on 
the MCH and having the ability to detect environmental 
conditlo~s (dew ~olnt.- MG status, etc.) and cont~o1 
power on/power off to C180 eQulpment. 

CPU Monitor - The ~ortlon of the operating system most dl~ectly 

related to the hardware environment. One of CPU 
monltor•s function ls to provide the Interrupt ha~d1lng 
for hardware faults. 

Critical Comoonent A hardware component of a NOS/VE system 
without which the OS cannot function and off-line 
maintena~ce or Deadstart/Recovery ~ust be perfor~ed. 
(Reference 1.3.2.) 

CTI - Common Test and Inltiallzatlon. This ls a process whose 
function ls to brlng the C180 hardware to a known state 
orior to NOS/VE Oeadstart/iecovery execution. It 
inc1udes operator dlalog, firmware 1oads/dumos, 
hardware valldatlon. malnfra~e attribute determl~atlon 
and OS bootstrap load. 

Oeadstart/Recovery - (Also NOS/VE Oeadstart/Recovery) This ls the 
NOS/VE software inltlatlzatlon cackage. The P~lmarv 

function ls to create/recover the NOS/VE environment 
l~cludingi 

permanent flies. log fl1es 
I/O Queues (spooled files> 
hardwa-e conf lguration descriptors 
user/system Jobs (Including local flies) 
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--------------------------------------------------------------------3.3 FUNCTIONS 
3.15. 2 GLOS5 ARY 

Olaqnostlc - Thls is a program (softwa~e, fl~mware or both) which 
Isolates a hard•are fall~re to a service level 
comconent. 

~PA - Hardware Performance Analyzer. A program which analyzes 
the Englneerlng Log and oroduces reports to aid In 
oreventi~e and remedial maintenance. 

MAC - Maintenance Access Control. A system hardware comoonent 
which i,terfaces to the maintenance channet (HCH>. It 
crocesses the model independent and model depende~t tlf 
any) funetions received via the HCH. 

MALET Malntena~ce APP1lcat1on Language for Equipment Testing. 
A system for hardware test consisting of a la~guage 

def lnltlon and comelier, an executive program and test 
orograms. 

MCH - Halntenance Channel. The NOS/VE !OU channel connected to 
all ~ai~tenance access control in a mainframe. It 
provides maintenance and statJs functions. 

HCR - C180 Monitor Condition Register (~eference HIGDSJ. 

MCU - Maintenance Control Unlt. The single PP ln a C180 
mainframe dedicated to on-ll~e mai~tenance. The System 
Halntena"ce Honltor (OLMH> or-ogram ls resident 1~ the 
HCU. 

MM~ - Honitor Mask Register (Reference MIGDS>. 

MSL Maintenance Software library. An area reserved on system 
•ass sto~age for on-line/off-line maintenance software 
storaqe. 

NOSMS - (NOS/VE Maintenance Serv1cesl. The NOS/VE portion of the 
overall C180 OLHF. 

~LMF - On Line Hal~tenance Facility. 
f l r '""are w h 1 ch sup oo r ts 
concurre~t maintenance. 

Collection of software and 
the myriad requirements of 

OL~H - On-Line Maintenance Honltor. OLMH ls the 
responsiole for ~CH monitoring/driving. 
1 t resl des ln the MCU. 

' 

OS PP or-ogram 
By definltlo1', 

Test - A software orocedure Mhose function ls to detect har-dware 
errors. (Reference Dlagnostl:t 
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0 3.D FUNCTIONS 
3.15.2 GLOSSARY 

0 

VLEX Vl~tual Level Executive. O"-line VLEX ls an interface 
package which wlll provide a means for a subset of 
of f-1 lne VLEX tes .. ts to run on-1 lne. 

3.15.3 DESIGN OBJE:TIVES 

• 

• 

• 

• 

• 

NOSMS will collectlvety be caoable of detecting and reactlng 
to all hardware reported errors ln the system. The reaction 
of NOSMS must not comoromlse system integrity. 

Use reconfiguration and degradation features of the hardware 
and operating Sfstem to defer malntenance to a more cost 
effective reoai~ period. 

Facilitate continued useful customer work at all degraded 
levels down.to the mlnlmum hardware configuration required by 
the operating system. 

Ensure th~t rec~verable errors are transparent to the user • 

Maintain a bina~v format Engineering Log of hardware error and 
usage data as per ARH27Qq (Maintenance Inf ormatl?n logging on 
NOS/VE)• 

•. For virtual environment maintenances 

The orlmary system for supporting concurrent malntena~ce of 
C18D hardware ls the 170 operating system for both A170 and 
vlrt~al envl•onment operation in ~1. 

Allow gradual migration of maintenance software from 170 to 
180. While it is planned that NOS/VE will provide a 
slgnlflcantlv enhanced on-llne malntenanc environment~ the 
amount of maintenance software av~llable to take advantage 
of enhanced features in the Pi tlmeframe ls limited. The 
NOS/VE hooks for this mig~ation are available 1n R1. 

In tlme critical system emergencies, the 170 system can 
oreemot sha-ed resources. That is, when an environ~enta1 
warning occu~s, the 170 system will be given priority in 
performance of lts shutdown functions; e.g., checkpoint 
and/or steo. NOS/VE reQuirements for CPU• perloherats, 
etc. are subordinate. 

Ensure minimum impact on existing 170 software. The 170 
sys tein shout :J not have· to gre3 tty change the way 1 t 
oerfo~ms error checkinq ~nd related functions. 
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--------------------------------------------------------------------3.0 FUNCTIONS 
3.15.J DESIGN OBJECTIVES 

SpeclflcallY• MTR and 1Hx should ~ot "eed modlflctlon to 
suooo~t virtual environment and standalone A170 
envl~onment. 

3.15.4 ASSUMPTIONS ANO CONSTRAINTS 

• NOSMS aoolles o,ly to a single C180 mainframe. Multiple 
mainframes reQulre multloSe Maintenance Services (includl"g 
dual st3te oogratlon>. 

• 

• 

• 

NOSHS aoolles only to 
perlpheralsl. 170 state 
maintainable by NOSHS. 

150 state 
comoonents 

hardware Clnctudlng 
ln dual state a-e not 

Only single fallures are automatically handled by NOSHS. That 
is, only one hardware compone~t can be automatically 
tested/dlagnosej at a tlme. Other test/diagnostic seQ~ences 

may be manually lvla CE> activated. 

There must be at least one spare o~ nonessentla1 PPU for ~se 
by on-line maintenance programs (sucn as MALET>. 

-
• Standard PPU/CPU protoco• for NOS/VE will be used by 

• 

• 

• 

• 

• 

• 

• 

• 

maintenance programs. 

The MCH can be dedicated to maintenance fo~ brief oe~lods • 

The HCH wlll be shared by the oerformance monitoring faclllty 
during normal (,on-maintenance) system operation. 

The HCU/HCH are not crltlcal compone~ts for normal <non-faultl 
NOS/VE ooeratlo,. 

A NOS/VE fault ~111 not cause the HCU to fault • 

local and remote maintenance access will 
capabl1lt1es. 

have the sa~e 

The 2 port HUX is dr!ven by NOS/VE 9nd one oort ls dedicated 
to maintenance operations (local o~ remotet. The othe~ oort 
ls available for use as a system console communication oath. 

A communication path to a system or CE operator will be 
available to OLHH Mlthout OS assist. 

On-Line Maintenance ts aoolicable only to non-critical syste~ 
components. The following treatise deals wlth the conceot of 
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3. 0 FUNCTIONS 
3.15.4 ASSUMPTIONS ANO CONSTRAINTS 

system crltlcal component~• 

CPU 
A C180 CPU will be a crltlcal component lf lt ls the only 
CPU in a mal,frame. 

Perloherals 
Unrecovered errors in C18D centrat memory will have 1 of 3 
possible Impacts on system activity. 

1) No inter-uptlon need occur <not critical>. This is the 
case whe-e the memory fallure has occurred l~ s~ch a 
fashion as to not lm~act NOS/VE crltlcat· 
code/structures. This may be the case when an error 
occurs ln a user assigned page frame. 

2> A system restart must be perfor~ed with possible me~ory 
reconflg~ratlon (bank Interleave select/deselect>. 
This ls the case where the failure has occurred i~ such 
a fashlo~ as to affect the Integrity of cr1t1cal NOS/VE 
code/structures. The system will halt. 

3) System goes off-llne untll me~ory is repaired. Thls ls 
the case where the memory failure has be~ome crltlcal 
and an off-line strategy must be emoloyed. A crltlcal 
memory failure ls one or more of the fotlowingt 

a) A path failure lncludlng: 
transmission cables 
oo•ts 
fa">lnlfanout 
se: ded 
pa~lty generaton/checklng 

b) Certain· multiple falJures ln a storage unit which 
result ln lnsufflclent me~ory capaclty. 

• Per iohera Is 

A NOS/VE pe~lpheral RHS media will be a crltlcal component 
of a NOS/VE system if it contains the only cooy of the 
system llbr~ry or lf lt ls the only RMS medla .used for one 
or more of the followlngt 

¥.4#4M 

swapping 
paging 
oermanent file storage 
soooled files 
te111 porary f 11 es 
etc. 
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~. 0 FUNCTIONS 
3.15.~ ASSUMPTIONS AN~ CONSTRAINTS 
--·-----------------------------------------------------------------

Hedla failures will be critical only lf the 
contains crltlcal lnfor~atlon (such as a 
function oage>. 

fall ed ar-ea 
cr1tlcal O/S 

In addition to critical media, other components of a 
peripheral subsystem mav also be critical. These include: 

1> The RMS drive where a crlt1cal media ls maintained. 

2> The slngle access controller- to "hlch the drive ls 
connected. 

3> The IOU :hanneJ, barrel9 etc. to which the cont~otler 
ls conne: ted. 

41 The cent~al memory oort to whleh tne IOU Is connected. 

PPU•s need not be critical compo~ents lf there are spares 
but they a~e never diagnosed vla on-line maintenance 
procedures. 

3.15.5 DESIGN APPROACH 

Hardware fault detection ls disperse1 throughout the ~OS/VE 

system Into such areas as system monitor, OLMH, Queue managers. 
etc. Each area whicn detects a fault condition is resoo,sible 
for reporting it to the Naintenance control fac111ty tthe 
~aintenance )obl. The repor,lng mechanism ls Indirect (vi~ the 
engineering 109 buffers> for some faults and direct <via signal) 
for others. 

The decision as to how to react to a fault condition lies with 
the maintenance Job. This w111 Include decisions on ~hat to log, 
wh~t the logging formats shoutd be, whether reconf igu~atlon ls 
ln11cated, whethe~ an automatic test/dlagnostlc program is to be 
lnltlated, whether to lnform the operator, etc. 

For those faults which cause NOS/VE to fail, a backuo fa:llltv 
ls orovlded by the OLHM. OLHM has llmlted capacity for operator 
communication and automatic system recovery initiation and for 
oasslng failure data in each case. 
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0 

• 

3.1s.s.1 Virtual Envl~on~ent Error Logging 

Each state wl11 log error and usage lnformatlon for each 
system comoonent it either wholly owns or shares, the ~ey being 
that each system will log errors it detects and us3ge lt 
accumulates. This means that mainframe errors wlll be logged in 
170 and 180 system logs. 

The orimrary advantage of this aoproach is that no cnanges 
need be made ln exlstlng/planned logging schemes. NOS/VE logging 
w!11 not be constrained by A170 system log formats and 
conventions and :an utlllze olanned co~pactionfthresh~ldlng 
techn lques. 

Another adv3ntage ls that a clear and Immediate oath exists 
for shlftlng HPA f~nctlons from the 170 to the 180. 180 log data 
wilt be available In R1 to suoport mainframe HPA although It need 
~ot be utilized because the 170 log wilt have similar mai,frame 
data. 180 periohe~al data is also available in the 180 log at R1 
and could be made available to the 170 via a cooyfnorm3tlzer 
orogram o~ accessed directly vla 1ao HPA. Further down the 
migration pat. t~e HPA emphasis could shift . to 1!0 with 
cooylnormallzer programs to provide the 180 with 17Q data. 

The primary disadvantage of thls aporoach is that in or~er to 
oerform HPA for NOS/VE owned oerlpherals, either a NOS/VE HPA or 
a 180 to 170 log c~oy/normalizer must be available. Furthe~. a"y 
such copy/normalizer must be able to eQuate eQuioment i, 180 
state to eQulpment ln 170 state. 

3.15.5.2 !:!Q.S/VE Er-or Processing 

The OLHH will perlodlcally examine the summary status blt of 
the IOU status surn~ary register and upo~ f lndlng the bit on, wll1 
examine the status reglsters of mainframe comoonents to detarmine 
specifically what the hardware error condition is. 

Normally, OLMH wl11 pass error lnfo~~atlon to the maintenance 
Job for further action but for hardware e~rors causing system 
faltures, the OLHM can activate automatic system recovery wlth 
~econflguratlon or leave hardware error data Intact for all line 
ana I ysl s. 

Actions caused and/or taken by the OLHH will Include the 
following: 

log the error (including thresholds) 
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Clear the error lndlcators 
Automatic system restart 
Automatic reconf iguratlon 
Test/diagnostic actl~atlon 
Perform a checkpoint 
Perform a step 
Oisolay system down Indication 

In addltlon. the NOS/VE monitor will orocess C~U lnter~uot 
conditions oassing error information to the Maintenance Job. 

3.1s.s.J ~.t.Yal Envlronmect Error Pro~e~~g 

In the virtual environment. each system•s mainframe error 
detection and reaction scheme functions as close to standalone 
lftode as practical. ·There a,..e two areas of l"'ateraction which must 
be examined fu-rthe~. 

3.ts.s.3.1 COOR~INATION OF HCH USAGE 

Usage of the MCH and various hard"are status registers 
accessible via the MAC interface must b~ coo~dlnated betwee~ the 
two systems. The usage of the HCH will be dlstrlbuted amo~g the 
PP monitor and 1Hx for 170 and the OLMM and PHF for- 180. These 
four Independent processes must synchronize their actions ln an 
eff lclent manner that does not tle d~al systems togethe• via 
intersystem memory references or other system dependent methods. 

The HCH ltself ls used for this synchronization via 
combinations of :hannel flag and channel fut t states. This 
coordination metho~ could be used In standalone A170 envlro~~ents 
to mlnlmlze the amount of orocesslng dlfferences when ln the 
virtual environment. 

In additlon to MCH usage coordlnatlon, the '"o svstems must 
coordinate clearing of hardware •error logs• or status re9lsters 
to ensure that both can detect an error condition before allowing 
a new condition to be reco~ded. For examplel the corrected error 
loq for CH cannot be written when there ls a valid entry 
indicated therein. This coordlnatlon between 1Hx and CLHH ls 
oerformed over the HCH with CLHM actually peforming the HCH write 
of the apollcable maintenance reqi~ter. 

3.15.S.3.2 COO~OINATION OF OTHE~ SYSTEM ACTIONS 

For some of the hardware error condltlons the 170 a~d 180 
systems must coordinate more than simple logging and clearl~g of 
hardware status registers. In cartlcu1ar, coordination of system 
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checkoolnt and steo mode must be considered as well as planning 
fo~ recognition and subseQuent reaction to an opposite svstem 
eY-,..or condition. 

A key issue ln the coordlnatlon of svste~ checkpoln are svstem 
step mode ls how to atJocate shared resources CCPU and oerloherat 
devices) ln time c•ltlcal situations such as 109 and short power 
warnings where lt is conceivable that the~e is inadequate time 
for both systems to respond to the emergencv. Again. the 
emphasis should be placed on 170 recoverability in earlv vlrt~al 
environment svste~s as the NAMIIAF, operator facllltv9 unit 
~ecord9 and bulk of f lie storage ls handled bv 170. These 
factors place a reQuirement on the virtual environment design to 
be abte to cause CPU and other shared resources to be declated to 
one system or the other until a specified set of actions have 
been accomol lshed. 

It is adeQuate to treat operator initiated 170 checkooi~t and 
step mode in a similar fashion to time critical checkpoint a~d 

step mode but it mav be more desirable to force the operator to 
~anuatly checkpoint or step the 180 svstem fi~st. 

Each system must also.be capable of ~ecognlzing and re)ectlng 
an opposite system failure whether hardware or softwa~e 

generated. In part lcul ar. 180 recognition of a 170 fa 1 lure 
should at least allow a step condition to occur and at best a 180 
checkpoint. 170 should at least be able to ~otlfy the operator 
of 180 failures and at best be able to supoort an automatic 180 
•eco ver y/deadstar t. 

3.15.6 NOS/170 DIFFERENCES 

The primary difference between the on-line ~aintnenance 
faclllties of NOS/17D a~d NOS/VE ls that NOS/VE dedicates a 
system )ob to provide a centralized maintenance reoo~tin~ and 
:ontroltln9 oolnt. This enables more automatic orogrammed 
•eactlon to hardware fault condltlons. It also provides a 
simpler· interface between the maintenance software defl"\ed bv 
COED and the related facilities provided by NOS/VE (def l~ed bV 
CPO>. 
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-------------------------------------------------------------·------3. !l FUNCTIONS 
3.1S NOS/VE OEAOSTART/RECOVERY 

3.16.1 GENERAL RESPONSIBILITY 

NOS/VE Oeadstart/Recoverv 
Oeadstart> is the function which 
system on hardwa~e whlch ls 
orocess leaves the NOS/VE system 
execute customer workloads. 

<subseQuently ref erred to as 
activates the NOS/VE operating 
ln a known sta,e. The deadstart 
in a state whleh ls ready to 

Oeadstart includes the recovery of permanent 
system tog files, IIO Queues9 hardware configuration 
and user/system Jo~s (including temporary fll9s). 

3 .16. 2 GLOSSARY 

file t)ases. 
ln format 1 on 

Basic O/S - The smallest subset of NOS/VE which will supoort the 
deadstart Job. 

CMSE (180) - Co~mo~ Maintenance Software Executive. The off-line 
180 diag~ostlc system. 

CTI (180) Corninon Test and Inltlatizatlon. This COED produ:t 
orovldes a common front end to deadstart for all 180 
systems. Reference 1.4.1. 

Critical Error log - An area on the RMS deadstart device reserved 
for use by the off-llne ~alntenance syste~, C~SE 
(Common Halntena~ce Software Executive> for logging 
system hardware error information. 

Oeadstart Device - CTI can operate from taoe or RMS as will 
NOS/VE deadstart. Hence, the term deadstart device 
will apply to either class of devlce. The RMS 
deadstart device will be the system library a~d HSL 
device. 

Oeadstart Job - The first NOS/VE syste~ }ob to execute at each 
deadstart/recovery. Thls _fob ls functionally a part of 
NOS/VE deadstart. 

Error Inte~face - <EI> EI provides the C180 
capabllltles for NOS/170 when 
hardware. 

interrupt 
raunning on 

hatl\dllng 
the C180 
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1 

3.1S.2 GLOSSARY 

0 

0 

Executing Job - A Job which ls not swapoed out or ln the p~ocess 
of being swapped. At least a minimum of the Job•s 
address space (wo~klng set> ls CH resident. 

~OT - (Hardware Oesrlptor Table) This table ls built by CTI and 
contains infor~ation descrlblnq mainframe attributes 
includlngl 

MCU -

CH s lze 
Pro:essor counts and tyoes 
Bar-el count 
Cha~nel numbers 
Processor and maintenance register values 
PP o"/of f status 

(Mai.,tenance 
mainframe 
functlons. 

Control Unit) The si~gle PP ln a C180 
dedicated to on-ll~e maintenance and related 

MSL - (Maintenance Software Llbrarv> A library of maintenance 
programs resldlng on the RMS deadstart device. HSl 
programs consist of on-line, off-llne, and :ommon 
(either on-line or off-llne) programs. 

O/S Boot - A orogram on the CTI deadstart device or the N'S/170 
system library (dual state) which ls loaded Into 3 PPU 
and glve~ the control of the NOS/VE deadstart orocess. 
Due to CTI conslderatlons, tnls program is llmlted in 
slze to one sector on the RHS deadstart device. 

Swaooed Job - A Joo which ls In a state such that all lnfor~atlon 
needed to continue its execution ls on RMS. Fu•ther, 
the Job is not subject to execution until a swao-ln 
orocess occurs. Cha~acterlstics of a swapoed file 
incluctel 

• All non-sha~ed non-system segments of the address 
space are RMS resident. 

• All system tables re1atl~g to the Job are RMS 
resident or backed up on ~HS. These inctudet f lie 
tables, eaula:>ment assignment infor~atlon, Job 

• . • I· 

defined QUeues, SCl def lned environ~ent, 
accounting information. etc. 

• Each task•s exchange package and segment table a~e 
RMS rest dent. 

System Checkpoint Flle - A system checkpoint file ls an RMS fife 
which col'\talns information sufficient. to reestablish 
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--------------------------------------------------------------------3.tJ FUNCTIONS 
3. 1 5 • 2 G l 0 ~S ARY 

the NOS/VE operating envlron~ent to the point when the 
checkooi~t was taken. Thls Includes recovery of all 
Queued I/O flies. oermanent and temporary flies, and 
all )obs known to the system at checkpoint time. The 
act of taking a system cneckoolnt may be operator 
initiated (as ln the case of termination of a scheduled 
NOS/VE ~oeratlon prior to off-llne maintenance> or lt 
may be system Initiated fas ln the case of 
environmental condition warning). In any case, a 
system checkpoint action Js followed by a svste~ hatt. 
System restart lnvalldates the current checkpoint 
f lie. 

System Job - A Job which ls always "active" in the ~OS/VE 
system. System Jobs are pe~mane~tly installed on the 
system sat. System Jobs peform such functions ass 

1 1 n~ f ac ! I 1 t y 
ope~ator communlcatlon 
on-line malntena~ce 

System Set - A set of one or more logically non-removable ~MS 
devices ~hlch include: 

the primary system llbra~v device 
the HSL devl ce 
the RHS deadstart device 
at least one oermanent f11e device 
at least one temoorary flle device 
at I east one QUeue f 1 le dev lee 

System Source At aeadstart time the location of the system 
library {system source) can be one of the followlngi 

• local tape 
• to-cal mass storage 
• llnked mainframe RMS lncludlng the duat state link 

3.1&.3 DESIGN OBJECTIVES 

• Provide several levels of deadstartlrecovervs 

1. Inst a 1 I (no recovery) 
2. Recover oer~anent file base 
3. Levet 2 olus IIO Queues 
4. Level 3 olus swapped Jobs 
5. Level 4 olus executing )obs 
6. Recover from a svstem checkoolnt f lie 
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03.0 FUNCTIONS 

0 

3.1S.3 DESIGN OBJECTIVES 

• Support a "no ooerator" mode of deadstart/recovery. 

• Keep the unique PP and CP code requl~ements to a minimum 
<e.g •• utlllze as much standard system code as possible). 

• Minimize dependencies on factors such as system source and 
system set devl:e types. 

• Suoport automatic deadstart/r~cove~y with logical/physical 
reconf lguratlon l~cludlngl 

t4alnf~ames ldd/delete CPU 
Change memory Interleave 
Change page size 
Add/delete barrels and individual P~u·s 
Add/delete channels 

Perlpheralst Add/delete controllers 
Add/delete devices 

3.16.4 ASSUMPTIONS AND CONSTRAINTS 

• 

• 

• 

• 

• 

• 

NOS/VE deadstart must function in du~I state and stand alone 
environments. 

Virtual envlronment operatlo" will i~volve a dynamic deadstart 
of NOS/VE activated from the 170 state. NOS/170 will not be 
halted durlng t~e 180 deadstart process. 

Recovery of executing NOS/V~ Jobs reQulres a valid central 
memory dump on the RHS deadstart device. This wilt be 
provided by CTI or by "duat state lnltlallzatlon". 

The basic O/S and deadstart )ob environment is non-paged and 
must operate in 1HB of memory. 

Wherever feasible, NOS/VE system functlo~s must provide an 
lnitiatlzatlon state which wllt be responsible for 
establishing their respective operating environments. E.g •• 
each function will build tts own tabtes ln central memory <or 
~MS>, 1nitla1 iz e l ts own firmware and dr i v~rs ( wher- e 
aoollcable)9 aid establish its own settings of ha~dwar-e 

r egl st er-s, etc. 

Software activated deadstart/recovery does not include ~aster 

clear. Thls hardware 11m1tatlo~ can preclude automatic 
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recovery fro~ certain faults occurrl~g ln the IOU such as CH 
read errors, et:. 

• 

• 

CTI 180 wlll provide flr~ware loads for processors. 

The CTI 180 de3dstart device and co~sole drivers are sultaote 
for use as drivers by the DIS boot process. 

3.1&.5 DESIGN APPR~ACH 

The design aooroach ls arrived at c~lef ly by comoarlsons of 
existing CDC deadstart techniaues for SCOPE 2, NOS/BE a~d NOS. 
SCOPE 2 and NOS/BE have extremely la~ge monollthlc deadstart 
orogr~ms which du~llcate many functions oerformed by the systems 
they are deadstartlng <examples lncludel system drivers. RHS 
allocation, operator communlcatlon, command language processing, 
etc.). NOS deadstart, however, achieves a minimum OS caoa~lllty 

and then builds on this through the activation of special )obs 
(control points> t~ initialize such things as the magnetic taoe 
subsystem or traisaction subsystem or time sharing faellltv. 
This ls the orocess whlch ls fe1t to be advantageous and hence 
NOS/VE deadstart/recovery ls loostey oatterned afte• NOS 
deadstart/recovery. -

NOS/VE deadstart ls front ended by CTI 180 for sta"d ato~e 
mode and by a dual state lnltlallzatlon process ln dual state 
environments. In either case, oarameters wi11 be passed to the 
NOS/VE deadstart in P~U me~ory. These parameters will Include 
mainframe attributes such as orocessor kinds and numbers, memory 
size• and barrel ~nd channel soeclficatlon. The parameters will 
also include the deadstart panel settln~s when front ended by CTI 
or a simulated deadstart panel when front ended by dual state 
lnlti~llzatlon. The deadstart panel settings wltl include the 
level of recovery to be performed. (Ref 1.3.1) 

A key factor in the design ls that the recovery of cent•al 
~emory structures ls achieved by utlllzlng RHS for saving and 
•etrlevlng the structures. Saving CM ls oerformed by the dual 
state dumo facltltv or the CTI disk dumo faclllty or by the 
checkooint facility. A checkpoint facility ls treated as a 
special case of the general system dump flies created by the dual 
state dumo fac111tt and the CTI disk du~p faclllty. 

The current deadstart desi9n aooroach also lmoacts the 
structuring of the deadstart media or file (system source). The 
following dlagram shows the order ln which information is 
orocessed from the system source. 
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0 3. !J FUNCTIONS 
3.ts.; DESIGN APPROACH 

OEAOSTART FILE rO~~AT 

0 

¥ 11;4 a i.;i!u .... 

BOI 

' CTI 1 l> IF STANDALONE 180 TAPE OEADSTA~T 
1---~-~---~-----~------~-~--1 

' HCU I 
OE A OST ART 1 

t MONITOR I 

+----------~---~--~-~-------+ CONFIGURATION I 
RECORO(S) 1 

+~----~~--~-------~-~~----~+ 
I BASIC OIS, 1 
1 OEAOSTA~f ' ' JOB, ETC. I 
1 CCM IMAGE) ' +--~---...---~---~-~~----~~-+ 

' I 
I 

' 
' I 

SYSTEM 
RMS 

CONT~Ol-
WARE 

SYSTEM 
RMS 

OR.IVER 

I 
I 
1 

' 
• • 
I 
I 

+-~---------~~-~--~~--~-~--+ 
I • I 
I • : 
1 • 1 
I OTHER s 

SYSTEM ' I ORIVE~S + I 
I CONTROL- I 
1 WARE ' +----~-....-----------~-----~-+ 

' ' I 
I 
I 

I 
I 
I 
I 

BALA~CE 
OF NOS/V:'. 

<LOAD 
HOOULES, 

ETC.) 

PR.OOUCT 
SET, 

LIBRA~IF.S, 
ETC. 

EOI 

t 
I 

• 2 
I 

t 
I 

' 1 

-+ 

• 
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3.t&.6 NOS/170 DIFFERENCES 
--------------------------------------------------------------------

3.16.~ NOS/170 DIFFERENCES 

The orlmarv external dlf fe~ence between NOS/170 
deadstart/~ecoverv and NOS/VE deadsta~t/recovery ls that the 
~ormal deadstart/-ecoverv ooeratlon for NOS/VE"''' Involve no 
ooerator dialogue. 

Internally9 the NOS/VE system wl11 be more keyed t~ the 
conceot of an lnitlalizatlon state. This wlll enable fewer 
lnterdeoendencles ~etween 180 deadsta~t/~ecovery and the NOS/VE 
ooeratlng system. 
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03.D FUNCTIONS 

0 

0 

3.17 ?~OGRAM MEASUREMENT ANO 4NALYSIS 

3.17 ~&AlLHE.ASUlEHfNT ANC ANALYSIS 

3.17.1 GENERAL ~ESPONSIBILITY 

The Program Measurement a~d jnalvsls Faclllty (PHAF) shall 
assist users in the eff !cient develooment of effective programs. 
PMAF provides al~ in the analysis of orogram executo, time 
dlstrlbutlon and memory reference distribution. 

3.17.2 GLOSSARY 

Block - A contiguous seQuence of instructions or data storage 
locations. The PMAF will partition a Drogram Into 
blocks a~d perform measurements based on these units. 

Inter-block Reference String - A chronologlcal accumulation of 
elements each of which deolcts the occurrence of a 
reference from one block to anothe~. 

Locallty - A set of orogram blocks which reference only ot~er 
blocks ~lth1n the set over a slgnlflcant interval of 
executio~ time. 

Locality of ~eference - The degree to ~hlch a orogram•s execution 
ls characterized by infreQuent transitions from one 
(relatively smalll tocality to another. 

Program Profile - The distribution of a orogram•s execution ti~e 

over program bJocks. 

3.17.3 DESIGN OBJECTIVES 

• The Program Measurement and Analysis Facltity is intended to 
provide a tool to facilitate efficient devetooment of 
ef ficlent and readab1e orograms. Program orof ile reo,rting 
allows the programmer to efflciently reduce overalt execution 
time by optimizing (only) the most freQuently exe:ution 
portions of the program. Automatic program restructuring 
1 moroves progr:im ·1ocal1 ty of reference -- thereby reduclng 
memory reQuire~ents without reQuiring source code 
restructuring which could cause dlmlnlshed readabitlty. 
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--------------------------------------------------------------------3. l FUNCTIONS 
3.17.3 DESIGN OBJECTIVES 
--------------------------------------------------------------------

• The program restructure capability s.._ould be easily ·apolied to 
a large class of programs to obtain slgnlf lcant improvement In 
locality of reference. Soeclflcally, the program 
restructuring facility should be effective for programs 
wrltten in FORT~AN. PASCAL-X. and COBOL (in order of 
1 mport ance >. 

• Implementation of orogram lnstrument~tlon must be accomplished 
in a manner which 1lmlts the artifact Induced in the measured 
program (ln ter~s of both CPU demand and memory demand) to 
reasonable levels. Ideally, the artifact wou1d Itself be 
measured and factored out of any a~alysls. 

3.17.4 ASSUMPTIONS AND CONSTRAINTS 

• 

• 

• 

• 

• 

• 

All program measurements com~unlcated to the orogra•me• via 
leglble reoorts must be reoorted relative to blocks defl,ed in 
the source program rather than units reflecting the unde~lyl~g 
machine structu~e. 

Source code •a~loulatlon shall not be utltlzed as the orl~a•y 
method for program restructure. The PMAF may ultimately be 
enhanced to sJpport this tvoe of rest~ucture-but the basic 
caoabllltv must not rely on this aooroach. 

In order to obtain greatest effectiveness ln orogram 
restructure, p~ogram blocks must be relatively small compared 
to page size -- Ideally less than one third of page size. In 
order· to obtain maximum effectiveness for the target source 
languages, the following complier constraints must be 
lmoosed. For PASCAL-X, each procedu~e should cause gene~atlon 
of a separate code section. For COBOL, the code for e3ch 
oaragraoh whlcn is executed ~ via PERFORM should be 
contained in a Jnlque code section. The reQulrement for COBOL 
ls extremely important, for otherwise entire COBOL pr~grams 

will apoear as one monollthlc object text which cannot be 
restructured by automated •eans. 

The same tech~lQue shall be employed for obtalnlng p•ogram 
prof lie and orogram locality measure~ent~. 

In order for the PHAF to be ef fectlve, the orogram must be 
modular ln nature. It ls assumed that a large percentage of 
programs executed on NOS/VE will fall into this class. 

The design aooroach taken will be extensible to large 
monolithic programs $UbJect to the following constraints. The 
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3.17.4 ASSUMPTIONS ANO CONSTRAINTS 
-~-~~~~~~~.-...-~~~~---~~--~-~~~--~-~~~~~~~~~~~ ...... ~-~~~...-~~~~~~~~-~~~~~ 

instrumentation methodology must be dlfferent since 
measurements must be made relative to blocks known only to the 
complier. Program rest~ucture must be accomptlshed ma~ual1y 
slnce source code manlpulatlon ls re~ulred. 

• The PMAF wlll restructure a pro~3m such that the proqram•s 
locallty ls ootlmaJ when executed with a speclflc set of lnout 
data. The degree to which this restructuring lmoroves 
locality when the program is executed usl~g dlffer•~t input 
data ls llmlted by the dependency of the program•s reference 
behavior upon the orogram•s Input data. Previous resear:h has 
Indicated that a large class of interesting programs exhibit 
data Independent referencing beha~lor. 

• The PHAF will address only instruction btock loca11tles. No 
attempt w111 oe made to determine data storage locatttles. 
Previous resea~ch supoorts the hvpothesls that such an 
aooroach nets s1gnlf 1cant results •. 

• Each code section contained ln the ~b)ect text generated by a 
source language translator ls assumed to be entered only vla 
the CALL INDIRECT instructio~ <with both Code Base Pointer and 
Binding Section Pointer specif led). 

• The library generator ls assumed to oossess a capability for 
handling multlple·code sections wlthl~ a module separately. 

• It ls assumed that although the OMAF program restructuring 
capabllitv will be oriented towards a speclflc paging policy 
<the damped working set policy), It will not be sensitive to 
details of lmo1ementation of that policy. 

3.17 • 5 DESIGN AP·PROACH 

Programs are Instrumented and executed using tyolcal inDut 
data in order to obtain measurements of program cnaracter1stlcs. 
T~~ lnstrumentatlo~ process ls independent of the source ta~guage 
in which the prog~am is written; conceotually, it occurs as oart 
of the program loading process. However, the granularity of the 
measurements take~ ls limited by the nature of the ob)ect text 
oroduced by the source language translator. The basic unlt of 
~easu~ement (a block) ls a code sect!on. 

The result of execution of the instrumented program ls an 
Inter-block reference strlng. There is an element ln the string 
fo~ every transition from one block (code section) to anot~e~ -­
ln chronological order. Each element contains an ldentlfie• for 
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the code section transferred to, olus the tlme of occurre~ce of 
the transfer. The lnter-block reference strl~g may be analyzed 
to determine two Interesting orogram characteristics. A oroqram 
orof lie can be generated which ldentlfles the most tlme-consumlng 
blocks of the p~ogram. Also. the collections of blocks which 
constitute localities may be defined. 

Once the program•s localltles have been determined. the ~lo:ks 
~av be restructured from their natural order Into an order which 
~akes the orogram•s reference behavior conform more closely to 
the tyoe of behavior exoected by the system•s memory management 
potlcy. Such a reordering shoJld ~i~i~lze the me~ory demand 
generated from each locality by mlnlmlzlng the oage fault 
freQuency and redu:lng the program•s average working set size. 

Ultimately the inter-block reference string gathered by the 
PHAF may prove valuable for other ourooses, e.g., deb~ggl~g, 
p~ogram traclng and determlnlng code coverage during testing. 

3.17.6 NOS/170 OI~FERENCES 

NOS/170 has no comoaf"'abte capability for measuring and 
analyzing orogram ~emory reference dlst~lbutlon. 

NOS/170 makes availabl_J~ to. users an unsuooo,.~ .. l.J. aoabi1ity for 
orogram orofl ling ca II ed (_S~ SHP dl ff ers ff"'om PMA ln that It 
~easures execution time ~rlbutlon via periodic sampling of the 
P-reglster. SMP measurements are reoof"'ted to the user ln te,..~s 

of .mach.tne addresses instead of source language symbol le names. 
SMP offers the caoablllty of restricting the range over Mhich 
~easurements are reoorted to an arbitrarily smal1 subset of a 
program. (In the case of PHAF9 the subset to be measured Mould 
~eed to be Isolated on a separate file and could be no smaller 
t ha n a mo du I e. l 
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·-------------------------------------------------------------------L. ONTRC'OCCT ION 

This part of tte NOS/VE Design Sceclflcatlon orovldes an 
3~~1ysls of t~e eat~ crocessea by the operatlr9 system ard the 
oroc~sses tha+ cp3rate on th~t data. Th@ lrfor"atlor ls 
ores~nted using data flow diagrams and a data dictionary. The 
data dictionary lrclud~s d~finltlons of the data and process 
d~scrlpTlor.s for the lowest 1e~el precesses. 

0 
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.E ;_1i=-=-ERE I:•-l:• i=t T ..=. : FLJiri 

= ( USEP-DFtTq : SE-DATA); 
DEVICE~DATA : FLOW 

= ( DISk-DATA : TAPE-DATA 
FILE-~•ATFt : FLOl.1.I 

= (CATALOG-DATA : JC~-DATA 1 LCG-DATA : PPCGRAM-DATA ); 
-FO::-DEFit..UTIONS : FILE 

- l(LCCAL-FILE-DEFINITIONS + SEGMENT-DEFINITIONS)MAXIMUM_JOES; 
GLCEFtL-FILE-ATTP.IEUTES : FILE 

= 1( FILE-PARAMETEPS )MAX-FILES-PER-JOB; 
1:;LCE:FtL-LAE=EL-ATTP. I E·•.•TES :_ FI LE 

= 1( LAEEL-PAP.AMETEP.S )M~X-FILES-PER-JCE; 
JCE;-I•ATA : FI LE 

= INPUT-FILE + OUTPUT-FILE; 
JOE;-DEFINITICNS : FLOW 

• 

= JOE-LIMITS + INITIAL-TASK-ENVIRONMENT + GLCPAL-PP.OGP.AM-DESCRIPTICN 
+ TASK-SERVICES-ENTRY-POINTS + EXECUTING-TASK 
+ PPIMAP.Y-TASK-LIST + DISPATCHAPLE-TASK-LIST + EXCHANGE-PACKAGES 
+ 1:;ENERAL-~~Ft IT; 

KEP.NEL-RE~UEST : ~LOW 
= ( LCCAL-FILE-P.E~UEST : PF-P.E~UEST : LOGGING-RE~UEST 

: MESSAGE-CCMMUNICATICN-P.E~UEST : JOE-P.EmUEST 
: SEGMENT-P.EmUEST : FP.CGP.AM_P.E~UEST ); 

KERNEL-RESPONSE : FLOW 
= ( LOCAL-FILE-RESPONSE : P~-RESPCNSE : LOGGING-RESPONSE 

: MESSAGE-COMMUNICATION_P.ESPONSE : JOE-RESPONSE 
: SEGMENT-RESPONSE : P~OGP.AM-P.ESPONSE); 

KNOWN_FILE-TAELE : FILE 
= !(+FILE-IDENTIFIER 

+ ( FAT ( TRANSIENT SEGMENT CASE ... -
·' 

0 
: FAT + CUPP.ENT-FILE-STATUS 
1 CUP.~ENT-~ILE-STATUS 
)) MAX-FILES-PEP._JOP; 

LIN.-::_~•ATA : FLOl.1.I 

{ E:AM 
( PAM DI$K FILE CFtSE ) 

TAPE/TEP.MINAL FILE CFtSE } 

= ( INTEP.ACTIVE-DFtTA : 170_PF-DFtTA 
: JOE-MESSAGE-DATA); 

LOCAL-FILE-DEFINITIONS : FILE 

CF·EP.ATOP._r•ATA 

= KNOWN_FILE-TFtPLE + GLCPFtL-LAPEL-ATTP.IFUTES + GLOPFtL-FILE-ATT~IPUTES 
+ FILE-MEDIUM-TAELE + STATIC-FILE-DESCP.IPTION; 

LOCAL-FILE-RE~UEST : FLOW 
= ( EAM-P.E~UEST : FILE-MEDIUM-P.EmUEST : SWAP-HOP.KING-SET 

FILE-P.E~UEST : LAPEL-RE~UEST : INITIALIZE-VOLUME_P.EmUEST 
OPEP.ATOP-ASSlGN-RE~UEST RESCUP.CE-P.E~UEST); 

LOCAL-FILE-RESPONSE : FLOW 
= BFtt-1-RESPCt·~SE' , 

MA>:: I M•-•M.Ja-c:s : ELEMEt'fl 
= 1 •• 409€.; 

MAXIMUM_T~SKS-PER-JOE : ELEMENT 
= 20; 

MAX-FILES-FER-JCP : ELEMENT 
= 1 •• 512; 

PMAF_FILE-DATFt : FLOW 
= TARGET-DEJECT-TEXT + COEXISTENT-MODULES + TP.ANSFER-SYMECL-PFtRAMETER 

+ RESTRUCTURED-PP.OGP~M + PP.OGRAM-PROFILE; 
FPOCESS-SEGMENT_TFtPLE : FILE 
••SE1~MENT _N1_:M :e·e:P. + <SEGMENT -I• ES•=R IF· TOR + FI LE- I I•> 4 l)•:;.E.; 

PR~ .~SS-SEGMENT-TABLES : FILE I 

= +LOCAL-TASK-ID + l(PRCCESS-SEGMENT_TAPLE)MAXIMUM-TASKS-PER_JCE; 
~~CG~~M-DATA : FILE 

= O~JECT_INFORMRTION + LOAD-MAP; 
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• 

==-~-~·ATA : FLCl1.I 
( ~ATA STCPED IN SYSTEM ~UFFEPS INACCESSA~LE TO USER PROG~AM ) 

= ; 
SEGMENT-DEFINITIONS : FILE 

= (FRCCESS-SEGMENT-T~iLES); 
STACKED-CCN~ITICN-DATA : FLOW 

=STACK-FRAMES+ [ESTA~LISHED-DESCRIFTCRS]; 
STATIC-FILE-DESCRIPTION : FILE 

= 1( SYSTEM-FILE-LA~EL ) MAX-FILES-~ER-JCE; 
USER-ADDRESS-SPACE : FILE 

= LOADED-PROGRAM + STACKED-CONDITION-DATA + ~UFFEPED-DATA 
+ USER-DATA + INSTRUCTIONS; 

1.-ISE:P-:C•ATA : FLOl.1.I 
{ DAT~ ACCESSAELE TC USEP PROGRAM ) 

= ; 
USER-EXIT-PE~UEST : FLOW 

= ( CONDITICN-HANDLER-RE~UEST 
USER-EXIT-RESPONSE : FLOW 

= CONDITICN-H~NDLER-RE:SPCNSE; 
USER-KERNEL-PE~UEST : FLOW 

• 

{ THESE A~E THE RE~UESTS THAT THE COMMAND LANGUAGE INTERPRETER ISSUES 
( AS A RESULT CF INTERPRETING USER COMMANDS.) 

= KERNEL-RE~UEST; 
USER-KERNEL-RESPONSE : FLOW 

~ t<.EP.NEJ .. -B..e;~p·cr·-1~E; ·--
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OUT 79/02/25. 08.31.16. 

async_lnte~ruot : FLOW 

0ts1 t_l n t.errup tl 

+ r exc han ge_l nt erru pt l 

+ {external_inter~uotl; 

av a 11 _ ta s ~ I d : FL CW 

= taski1; 

broken_)o~_reQuest t FLOW 

= runnl~g_]ob_ordina1; 
broken_tas~_reQuest : FLOW 

= tasklj; 

catte~_tas~ld : FLOW 

= taskij; 

caller_w~lt_ootlon: FLOW 

6 <wait 

S n O~f3 1 t) ; 

change_task_status_reauest : FLOH 

= ta ski :I 

+ t as i-< _st a t us ; 

cpu_reQuGst : FLOW 

= {create_task_request 

detete_task_reQuest 

I tl~eout_reQuest 

cycl e_reQuest >; 

cpu_stata : FLOW 

= <cou_-unnlng 

I cp1.i_stoppedl; 

cGstate_table : FILE 

= <cou_s t ate 

1JJAii4&&&i&aALtutM,MMM.ii+lll&MMWl$14fiMtQjiFM\f4?i!\14Mt4¥. 44 ¢. W1$1Wh\fiMIAZA,r!J@h4.-4., ,;:¢. ~·, -:-, • .. ; ,. U, ., ... , .... , - ,.4. ; ... .; .. ,.,.,., ... P.#WWW . 441MTMA.UM. #!WM#\! 



OUT 19/02/25. 08.31.16. 

+ tas~_switch_flag 

+ xtask_xcb_address 0 
+ xtaskid>; 

create_task_request : FLOW 

= xcb_address 

+ catler_walt_ootlon 

+ tas~_prlorlty; 

cycle_reqJest : FLOW Cg!ve uo control to another task} 

- . - ' 
delete_task_request : FLOW 

= task_id; 

end_timeout : FLOW 

= free_•unnlng_clock_value; 

fatal_lnterruot : FLOW 

= [processor_malfunctlon1 0 
+ {power_warningl 

+ rme~ory_malfunctionJ; 

)ob_e~ro~_interrupt : FLOW 

= [lnst·uction_soec_errorl 

+ Cadd~ess_soec_e~rorl 

+ Cac=ess_vlolatlonl 

+ Cenv_spec_errorl 

+ Cln~atld_segmentl 

+ Cout_cal l_ln_returnl 

+ [oriv_lnstruction_faultl 

+ tunlmolemented_lnstructionl 

+ [inter_ring_popl 0 
+ rcrltlcaJ_frame_f lagl; 



OUT 79/02/26. 08.31.16. 

monltor_condltlon_reglster : FLOW 

0 C f a t3 t _ 1 n t err uo t l 

+ C)o~_error_lnterruptl 

+ C asy nc_i n terr up t l 

+ {page_fau1t_lnterruotl 

+ [system_call_interruptJ; 

o~ima~y_t3sk_llst: FILE 

= <prim1·y_task_Jlst_entry>l 

orimary_t3sk_llst_entry : FILE 

= •task! d 

+ xcb_addr-ess 

+ ~unnlng_Job_or-dlnal 

+ t as'< _stat us 

O + tas~_Queue_Jlnk 

+ ta5'< _queue_head_add,.ess 

+ tas"< _or l orl ty; 

reQuest_clde_table : FILE 

= request _code 

+ hlgh_ring_for_reQuest 

+ pointer_to_procedure~ 

task id s c::' LOW 

= ptJ_o--dinaJ 

+ seqJence_number; 

task_Queue_head_address : FLOW 

= ova; 

task_queue_tink : FLOW 

Oot J _o ... d ina I~ 

task_status t FLOW 

,,d'illL. I$ WQLK&Wh!i&ili&)JJ ,&SJ&ij;;,g &tl.i.@\WHR¥.lifuS'i·IM.Mffolil&f,A¥M4 ;, ,7 ,;; ,;,, :;:;, .. ,. ,.;,.;.,. .; • , ... 1 ... 
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OUT 

= (~eady_task_status 
wait _task_status 

t tlmeout_task_status 

memo~y_wait_task_status 

t page_wait_task_status 

callee_walt_task_status 

bro~en_task_status 

te~~lnated_task_status>; 

timeout_~eouest : FLOW 

= f~ee_•unning_clock_value; 
~cb : FIL~ {execution_control_block} 

= excha~qe_package 
+ us~'_lnterruot_sefectlons 

+ tas'<_accountlng_lnformatlon 

+ t as-< _status 

+ tas~ id 

+ calle~_taskld 

+ cal I ee_c oun t 

+ bro~en_ca1Jee_flag 

+ callee_termlnated_flag 

+ end_ timeout; 

:task 1 d : FLOW 

= ta ski 1; 

0 

0 

0 
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OUT 79/02/27. 15.30.36. 

a()ive_Job_stat~s 1 FLOW 

= io_status 

+ task_ stat us 

+ memor v _ass l. gne a; 

active_Job_status_flle 1 FILE Cone entry per active job} 

= <actlve_job_status>; 

aged_job_prlorlty i FLOW 

= }ob_schedut lng_prlorltv 

+ ctass_aglng_factor; 

at ter _re Que s t_parame ters : FLCW 

= Qfile 

+ name 

+ (prlorltyl 

O+ Cform 1 

+ Crepe a t_cour t J 

+ status; 

assignment 1 FLOW 

= varlabt e 

+ ·=· 
+ exp re s s lo r ; 

command 1 FLOW 

: command_name 

+ parameter_ t 1st; 

command_name : FLOW 

= Cf i I e_n a me 1 

0 
+ ••• 

+ parameter _I lst; 
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OUT 79/02/27. 15.J0.3&. 

ontrol_statement: FLOW 

= controt_statement_name 

+ c•,•1 

+ parameter_ I 1st; 

ontrol_statement_name I FLOW 

= (if 
!fend 

cycle 

exit 

for 

for end 

goto 

I toop 

too pend 

revert>; 

l vert _reQUe st_param e ters : F·Lcw 

= <term ina 1 

+ Queue_ tvoe 

+ destinatlon_user 

+ status 

owned 

+ Queue_ tyoe 

• destlnatlon_user 

+ status 

f amlt v 

+·queue_ type 

+ fam11 y 

+ destlnatlon_famlly 

0 

0 

0 



OUT 79/02/27. 15.30.3&. 

l Qf 1 le 

0 + name 

+ destlnation_user 

+ status); 

drop_reQuest_parameters : FLOW 

= (a I I_ termlna I 

+ queue_ type 

+ no_output_status 

al l_owned 

+ Queue_ ty Pe 

+ no_output 

+ status 

I Q ~ 1 te 

0 name 

+ no_output 

+ status l; 

foreign_ text I FLOW 

= <ascli ch3rcter> 

end_o f _ t l n e) ; 

hlghest_priorlty_job_kJl_entry 1 FLOh 

= lnput_Job_entry; 

i.nitlated_k) l_thread : FLOW 

= <initlated_job_entrles>; 

lnO_job_entrv 1 FLOW 

= us er _na11'e 

•..•. \ ... , .•.. , ... $ •. .! ... , .... ¢,., ... , 



OUT 

+ ]ob_name 

+ job_mode 

+ job_type 

+ job_c I ass 

+ Job_status 

79/02/27. 15.30.36. 

+ )ob_schedullng_prlorlty 

+ lnput_flle_catalog_descriptlon 

+ famlly_to_execute 

+ d~fautt_output_destinati.cr. 

+ k)l_thread_linkage; 

ob_controJ_block I FLOW 

= Jo b_ l de n t l f l cat i on 

+ ) ob_ I 1 m 1 ts 

+ )ob_accountlng_data 

+ Job_control_data; 

ob_en vlron ment i FL OW 

= job_segment_descr!ptlon 

+ job_control_block 

+ ) ob _i n PU't _ f l I e 

+ )ob_k J t_ord i.na I 

+ Job_ t e mp t at e ; 

ob_kj l_ordinat t FLOW 

= kj l_ord 1 na t ; 

ob_mo de 1 FLOW 

= <interactive 

I batch); 

ob_orior1ty 1 FLOW 

= Job_sched~J lng_orlcrlty; 

0 

0 

0 



OUT 79/02/27. 15.30.36. 

)ob_segment_descrlptlon t FLCW 

Q process_virtual_address; 

J ob_st ate 1 FLOW 

= (Queued 

deferred 

lnltlated 

terminated); 

]ob_template a FLCW 

= task_servlces_code_se9ments 

+ task_monltor_code_seg"erts 

+ initlat_]ob_control_block 

+ inltlal_exEcution_controt_block 

+ global_program_de~crlption; 

J °()te mo I ate_ 11 st a FILE 

= standard_ temp I ate 

+ maintenance_template 

+ operator_temptate; 

job_ type 1 f'LOW 

= <standard 

maintenance 

ooerator>; 

known_)ob_list: FILE 

= [<(Queued_job_entrles 

deferred_Job_ertrles 

in l t1 a t·ed_J ob_entr le s 

I term1nated_job_entries>>J; 

1 abO 1 FLOW 

= name 
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OUT 79/02/27. 15.30.36. 

im!ts_prof 11e: FLOW 

= user_vat loatlon_I imits; 

lne I FLOW 

= <source_ t 1ne 

a data_ t lne) ; 

ame I FLOW 

= af pha 

+ C <<alpha> 

dee lm a t _ d lg 11' > J ; 

utput_flle_~ntry 1 FLOW 

: f i le_name 

+ Queue_ type 

+ user _1 d 

+ destinatlon_user 

+ famll v_name 

+ exterral_characterlstlcs 

+ Queue_ prior l ty 

• reoeat_count 

+ routlng_address; 

Jtput_f11e_tist I FILE 

= <output_flle_entry>; 

irame t.ar s FLOW 

= (parameter _name 

parameter _narf'e 

+ ·=· 
+ parameter _value 

a parameter_value>; 

0 

0 

0 

- ---------------- - --------------~---------------- - -



OUT 

parameter_llst t FLOW 

Oarameter 

+ p~rame ter>; 

parameter_name a FLOW 

= name; 

79/02/27. 15.30.J&. 

parameter _v a 1 ue 1 FL OW 

= < v a I u e_ I 1st 

I for el gn_ tex U; 

Qcount_reQuest_parameters 1 FLCW 

= Uermlna1 

+ !external_characterlstlcsJ 

+ counts 

status 

owned 

+ counts 

+ status 

I famH v 

+ counts 

+ status); 

Qstatus_request_parameters l FLCW 

= <t ermlna t 

+ Queue_ tvoe 

+ pr 1or1 ty 

+ Cexter~al_characterlstlcsl 

+ start 

()+ status_array 

+ nreturned 

3--'l 
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OUT 

+ status 

I owned 

+ queue_ tvoe 

+ start 

+ status_array 

+ nreturoed 

+ status 

famll y 

+ Queue_ type 

+ priority 

+ famll y 

+ start 

+ sta tus_array 

+ nreturned 

+ status 

fi I e 

+ name_ array 

+ nnames 

+ status_array 

+ status>; 

79/02/27. 15.30.3&. 

status_type_identlf lcation i FLOW 

= <f ult 

I brief> ; 

ueued_flle_count i FLOW 

= <Queue_ type 

+ f l I e_ c ou n t > ; 

ueued_f11e_reQuest_response: FLOW 

= route_reQuest _response 

0 

0 



OUT 79/02/27. 15.30.36. 

I Qstatus_reQuest_response 

011 QCOU1t_reQuest_response 

drop_reQuest_response 

dlvert_reQuest_response 

alter_reouest_response; 

Queued_flle_routlng_descrlptor 1 FLOW 

= I o ca I _ r i I e_ ram e 

+ Queue_type 

+ user_ 1 d 

+ destlnatlon_user 

+ Queue_reference_name 

+ fam 11 v_ra me 

+ routlng_form_code 

o· Queue_fll~_priorlty 
+ reoeat_count 

+ routlng_address; 

queued_k)l_thread i FLOW 

= <Queued_job_entrles>; 

scheduled_job_k)l_ordlnal i FLOW 

= k J I_ o rd l na t ; 

source_1ine : FLOW 

= CI abe 11 

+ statement_I ist; 

statement 1 FLOW 

= <command 

I control_statement 

0 assignment); 

statement_t 1st 1 FLOW 
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OUT 

= statement 

+ statement>; 

:tatus_arra y 1 FLOW 

79/02/27. 15.30.36. 

= <queue_reference_name 

+ Queue_ type 

+ aueue_flle_priorlty 

+ user_ldentification>; 

erminated_J ob_kJ l_ordlna I i FLCW 

= k J I_ o rd 1 n a 1 ; 

er min ated_k) '-thread I FL CW 

= <termlnated_]ob_entrles>; 

ser_identiflcatlon a FLOW 

= us ername 

+ password; 

a I ue I FLOW 

= ex press ion 

+ { ••• • l 

+ expresslor; 

3 I u e_ I 1 s t i FL 0 W 

= <val ue_set 

• ( • va I ue_se t 

+ vatue_s@t>•)•J; 

i I u~_set I FLOW 

= <value 

• c• va I ue 

+ <•, •v a I ue > • > • l ; 

0 

0 



OUT 79/02/27. 15.J0.36. 

variable 1 FLOW 
0 = name 

+ c• <. 

+ exp re s s l. o r • l • 1 

+ c• • • 

+ name 

0 
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OUT 79/02/26. 08.42.40. 

a01se_ln_reouest ·I FLOW 

= process_vlrtual_address 

+ length; 

advlse_out_request 1 FLOW 

= process_ v lrtua l_address 

+ length 

+ h~a1t 

1 now alt>; 

asslgn_page_reQuest 1 FLOW 

= free_page_reQuest; 

change_segment_access_reQuest 1 FLOW 

= process_ vlrtua I_ address 

+ segment_attrlbutes; 

c~ge_segment_length_request t FLOW 

= process_ vlrt ua l_address 

• maximum_segment_length; 

ere ate_segm ent_reque st 1 FLCW 

= se gment_attrlbute 

+ seg•en t_number 

+ segment_ I ength; 

delete_segment_reQuest a FLOW 

= process_vlrtual_address; 

evlct_segment_~esources_reauest 1 FLOW 

= process_ v lr tu a l_addres s; 

exlsting_page 1 FLOW 

ome mory_descrlr:tor; 

free_page_reauost I FLOW 

= process_virtual_address 
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) 

• . OUT 79/.02/26. 08.42.40 • 

+ length; 

I ock_p age_reQuest 1 FLOW 

= free_page_reQuest; 

memory_descrlptor I FLOW. 

= svstem_vlrtual_address 

+ taskl d 

+ number_of_pages; 

new_i::age I FLOM 

= memory_descrlptor; 

oage_d escrl ptor a FLOW 

= system_vlrtual_address 

+ task1 d 

+ page_frame_table_lndex; 

page_fra•e_tabte 1. FILE 

= <page_age 

+ page_table_lndex 

+ actlve_lo_count 

+ t1me_sta110 

+ Queued_taskld 

+ queue_ type 

+ runnlng_Job_ordlnat>; 

page_l d I FILE 

= aetlve_segment_ld 

+ page_o f fset; 

oage_table 1 FILE 

:: <p age_l d 

+ phvsl ca1_address 

+ tvalldl 

.• 

1-14-

0 

0 

0 



) 

OUT 79/02/ZE. 08.42.40. 
l-75 

,0 + [cont lnue l 

+ Cusedl 

• Cmodl f 1ed1>; 

proces s_v lr tua l_address : FLOW 

: r1 ng_Rulber 

• seg~en,_number 

+ bvte_o f fset; 

Queue_type 1 FILE 

= If ree 

avallable_modlfled 

I shared_Morklng_set 

wired 

I avall able 

Job_worklng_set>; 

seg~ent_attrlbutes a FLOW 

= _tbd •gtves Information re~ulred to set up a segment descriptor entry"; 

r 
) 

t 
) 
l 
~ 

! 

segment_~escrlptor_tabl• a FILE 

= <C wired J 

+ CsharedJ 

+ CstackJ 

+ Csequentlall 

+ Ccache_by_passl 

+ [read J 

+ c~r lte] 

+ [binary] 

+ Cexecu tel 

)() + CI oca l_key l 

+ Cgl ob a l_key J 

t 

' f 
I 

) 

) 
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) 

I 

I 
~ 

OUT 79/02/26. 08.42.40. 

+ f 11 e_ld 

+ actlve_segment_ld>; 

r segmen t_number I FLOW 

) :-· o •• 40 95; 

I status_segment_reauest 1 FLOW 

~ = orocess_vlrtual_address; 

~ status_segment_response I FlCW 

) 

I 

) 

= maxlmum_s•gment_tength 

+ current_segment_length 

+ segment_attrlbutes; 

1 

swap_physical_request I FLOW , 
I 
) 
I 

I 

I 
) 

I 

-I I I 
i 

~ 
I 
I 

= runnlng_)ob_ld; 

swap_physlcal_response a FLOW 

= <real_memory.._address 

+ system_vlrtual_address> 

+ worklng_set_slze; 

swap_worklng_set_request a FLOW 

= running_Job_ld; 
! 
~ unlock_page I FLOW 

I 

I 
~ 

) 

) 

= fr ee_page_request; 

• 
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OUT Zq/03/01. 13.L+g.31. 

t lme; 
accu~ulated_tar;k_t1~e t ELEMiNT -

t lme; 
activities ' FIL£ -

numb er._of _act 1vit1 es • 
1 <ac ti v ft y>m 1 mh9c_c t_ac+ i" it i es; 

act l v l ty I F I LE = 
( • t 1 me wa 1 t * t l me ' 
•task_t~rrninatlon + callee_locaf_task_id 
•fite_ac+lvltv + f ile_idartifler I 
•tocal_queue_message + a~eue_identlfl~rt; 

addces s_t VP e ! ( C'I El"'E NI -
( procedure_addr ess f 
d ata_addr e ss l ; 

awalt_activlty_co~p_reQugst 1 FlOW = 
•ct! •1L t le r; ~ 

awalt_actlvltv_como_resoonse : FLOW = 
coma •etedwact iv i ty.iodox; 

awalt_actlvlty_reQuest : FLC~ = . . 
awalt_t3sk_t~rmlnaticn_reo t FLOW = 

I oca • task id; 
callees_tocal_t~sk_;ld i FLC\; = 

I o ca '_ + as k _ i. d ; 
caHees_loca1_task_ld 1 FLOW= 

I o ca I_ t iS k _ i d : 
callee_exchange_p~ckag~ t FILE= 

exch anqQ p ~ck age; 
C3 I lee_l lst 1 FILE = 

c ;it I QQ_ 'L $ t; 
cal lee_l!st t FILE= 

<local_tasSc_lg> ~ 
C31 lee_tocat_task_ld : FILE = 

t o ca I_ t as a.c _ 1 d ~ 
cat lee_ordir.al : ELEMENT = 

I QGa l_tasft_i'1• 
callee_oarameters :·FLOW= 

task_cJ It _PaPaRteters + 
program_descrlptor + 
calters_task_status_pelPteF; 

catlee_ost_ordlnat 1 FLOW: 
I oca I t •• k_ 1d1 

ca I I ee_t ask_ ld_reso 1 FLOW = 
t OGa l_tas lc_ic;t~ 

caltee_task_status: FLOW= 
task_statYs~ 

calfee_xo_polnter t FLOW= 
-e ><e h:rnge _ saeka ~e; 

calleno_environmert : FLOW= 
ea 11 end_s i ~ne 1 + 
trao ped_s f sa~ 

c J t I en d_P e~"' est 1 FL Cw -
c a t I e e _ ta s k_ J. d ; 

c a 1 I en g_ r es P QP s I? • ~ b Q W -
stat us; 

cal lend_si9Pat i FlOW -
callend_slgnat_ld + 

1-110 

0 

0 

0 



OUT Zq/03/01. 13.49.31, 

0 a 11 end s I gn a 1 t: nd v ; 

c a I I er_ ta s k_ l d ; 
cal lers_task_st~h1s_~glnter t libE~EMT -

-task_sta tus; 
caller_dlspatch~bility t F~C~ -

global_task_id{cal ler'sl + 

wait>; 
cal ler_ld_rin9_n~~ber 2 ibE:titi:~IT -

r lng_numbEr; 
cal ler_loca1_ta;k_id • iLEMi~T -

loca l_task_id~ 
ca I I e,.. -~ s t _ g r s i n a I i F b a ·~ -

I oca I_ tas k_id ~ 
ca I t _ore l na t t f'L cw -

I oca 1_ tas k_ld; 
Gal l_retatiqnshie t fila -

• t oc a I _ta s k_ l d + 
ca I I er_ 1 e c a 1 _ t a sk_ 1 ci + 
ca 11 ee_ 11 st; 

calt_retatlo~sh1ps t FILE= 
2<call_retatlonihl~>~iXi~Y~_t;sks gir_j;~; 

cause_condltion_reQuest t FLCW = 

O
Cjab_reseyrce_cGndltien I 
ccess_ff'ethod_cond ltion> r 

Gause_conditlon_resoense t FbGW -
stat us; 

Ga~se_exterPa1_een~it1en_rea t ~bQW -
cond it 1 on + 
eestlnatle~_task_ld; 

cause_ext~rnat_co~ditlon_resc t FLOW= 

cause_tocal_cond_req_resp t FLC~ = 
(sa~se_ws@r_songitign_r~~-ress 

test_condltlor_~andler_reQuest 

caus e_caA sit i en_re e_resp I 
contlnue_to_cause_req_resp>: 

cause_r~mota_condition_reo_reso i FLOW -
(cause_externat_cond_rea_r~sp l 
~ass_sQn~ltler_*g_task_reQ) ~ 

cause_user_conditlon_reauest i FLOW = 
useP_aeflned_condltle" + 
cond it lon_lnf o; 

Gause_'dser_cend it lon_response • F'6G\ol -
status; 

cff_eR·drGnJSl~Rt f El..QW -
trap ped_s f sa; 

cl_services_re~uest i FLOW -
<SEE: NOS/180 ERS - Progra~ Interface} 

•

( sea f!I_ a ar e me tf· r _ I l s t _re o _ r c: s p 
est_para~eter_reQ_reso I 

tcst_n11Re_re6'_P?.'Sa t 
get_set_count_reo_resp I 
!e•_vatue_eeu~t_Fe~_Pesa 

get_value_reQ_resol; 

~---/// 
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OUT 79/03/01. 13.49.31. 

cam o 1 o te d act 1 v tty 1 E• F Mi= N r = 
1 •• number_of_actlvitles; 

condition I El ow ; 
(alt_condltlons t 
pciraaev_condltlnns t 
secondary_condltlons 
)Ob c~sru1ccp cordltlon I 
acce ss_me thod_cond i 1' lon I 
segmeot.access™condjtjoc I 
user_defined_conditlon); 

condit jnn.,envjeanment t Et ow :: 
trap ped_s f sa + 
C 0 Cd u j on_ S f i a t 
cond l t l on + 
c o nd Lt 1 on_ 1 n f o ; 

condlt lon_h-anCJ t er s ELEMENT = 
pointar_to_QrocQdUrQ; 

conditlon_hancHer_active t FILE= 
pc i m ac v _c 0 ° d l t l 0 ° s t 
secondary_condltions; 

c or d it lo n _h a n ·i I er_ I i s t ' E I l E : 
<establ ished_corditlon_har.cfer>; 

condit lon_hanoler_reQt.:est t FLOW = 
co nd it 1 on_ s f s a + 

con d it l ori _ 1 n f o : 
ccrg1t1on_h~ndl9r_r9s~onsa 1 FLCW -

status; 
conditlon_info : ELE~ENT -

pointer _t o_d~ ta~ 
COPdit Ion mii n•g~Ul'iPt_r'iQ_rQ•Q t Fl cw -

( est ab_ con d_ h an c I e r _re Q_ res c I 
di aa st ab_ c: ond_h ;nd I er_rE Q_r asr;: I 
cause_loc a l_cond_r eo_resp I 
c:ause_r~mo•g_conditlon_reg_res~l~ 

condltlo~_sfsa t ELE~ENT = 
- & ta GI<_ fr a 1u_sa ve_ are a; 

condltion_slgnat i FLOW= 
ean~ltien_sl~Pal_le + 
condition; 

oendlt l:en_s l gn3 l_eAv ironmer.t • FLOW -
trap P'!d_s f sa + 
-gndit!gn_sl9na11 

condition_si9n3t_to_pass : FLCW = 

source_task_ld + 
gestinatlon_task_l6t 

condition_state J FLOW= 
G 9 ng lt 1 QA_ S f 5 !:l • 

st3t us 1 
GQRGltlon_to_test • fLOW -

(prlmarv_condltions I 
secene3ry_eensltia~s : 
)ob_resource_condltlon 
ac~es•-~athod_cgndltion 1 
segment_acc~ss_condltlont; 

cor.a_haPdler_~n~irsn~ent i ~lGW -
conditlon_environment • 

0 

0 

0 



OUT 79/03/01. 13.49.31. 

ds+ab•lshed desccf ptoc + 
~stabllshed:descrlptor~sfsa~ 

connect_cp1e1,,1e_ewcP..ii$t J F1 CW -
queu e_nam ~; 

connect_queu9_ceipon~q ' FLC~ -
Queue_ide n ti f 1 er + 

• 
contlnued_condltlcn a FILE = 

((de b•_.g * con+ 1 n1.1e d_da~y gl 
)ob_resource_condltlon I 
accei~_~ethod_condltlonl• 

contlnued_condltlons J FILE = 
<ccntlnued_condlticr>1 

continued_debug t FILE = 
debu 9-S fs a * 
debug_ 1 nd P x; 

c9ntlnyej_er·1iren"7eAt • F"bGW -
trap oe d_s f sa; 

cont1n '.19_to_ca1.1sa_reQ1a1est • EL£~nrr -
cont ro I _f I ow~ 

cgntlnye_tg_e3Yse_res~onse : FlCW -
stat us; 

c1a1~reAt_Gen~ltlon t Fib€ -
hand1er_actlve + 
eerHHtl9R_sfsa • 
condition + 

...r ena 1t i en lP fa + 
~stabf ished_descr1ptor_sfsa + 

establlshe~_descrlptorCstartlP~ polnt for continue to cause> 
Cestabl lsh~d_aescrlotor s~archl: 

Ge 61a15_ eR¥ ir Q A~'9 rt t ~U)tl -
trap oed_s f sa; 

debu9_lndex t SLEMENT -
0 • • 31; 

deeug_sf sa t FILE -
stack_frame_save_3r~a; 

def eri= eg_ e~ i t t ~ n.= -
stat us + 
ter~lAate_PeauesteP + 
ring_number; 

deferPea_e)(it_eF'"'lrap,.;ert t FLC\I -
trao ped_s f sa; 

a e f i'"' e e_ e '"'t P y _ e e 1 Jq t _ t e e t e : i: U E -
t o_b e_def i n~J; 

def iPe_at:JetJe_re au est 1 FLO\~ -
Queue_,.,ame + 
remeval_eP3eket • 
usag e_bracke t ~ 

def iAe_ett:Je1c:ae_FeseeAse a FL Ch -
stat us; 

de' @te_fft3tSl!gffl'!fH'S_f"eQ I ELH"DH -
contro l_f I ow; 

<lit. ete_ t 3 3!<_ fro m_eue u e._,.. e~ • FL CH -
vask_ld; 
des ti A at l eA _ t es h_ i a a FL o H -

task_ld; 
diseeR~eet_~ueu~_f"e~u~st t FLCW • 

Queu e_l dent l f i er; 
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OUT 79/03/01. 13.49.31. 

disconnect Q!JPtle rps noose 1 Fl cw = WWW 

stat us; 
dlsestah_cnndi+Ian hand1~r r~q' FIQW -

cond l t ion; 
dlsestab_cnoditloc_bandler_resp t fl ow= 

status; 
d f spat cha bl Ewe a II ee I El ow = 

gt ob al_ task_id + 
exec uU on pc i or I +y ; 

dispatchable_caltee : FLOW= 
g f Ob a'- h $ k_ j d + 
exec utl on_ pr 1 or i ty; 

di spos ab! e_aO\' i conm-20t '! Fl o. = 
locat_condition_envlronment + 
astab•lshad descrlptor • 
established_descrlptor_sfsa; 

estabt lshed_conditlon_hand lac i EI• E -
establ lshed_boo tean + 
es+3bli5hed.dp5criptccwstack t 

conditlon_handl~r + 
cnndi+lon bandler_actlve * 
cond lt ion; 

est ab I lsh~d_descr ipt or : r::"Ll='MH>T -
-establ lshed_cordltlon_handler; 

establ lshed_descric•or_sha • ElrMpH -
-stack_frame_save_area; 

est ab I lshed_ctu;Gr .iQtGr_stack ' ~lE:MfMT -
-estabtlshed_condition_hanaler; 

estabt 1sh~d_rin9_a I ar11i t FIL.£ -
estab_rlng_alarm_boolear ~ 

crlt lc:a1_fr;mQ_fl;g: 
establ lshed_ring_al~rms t FILE = 

Z<establlshed ~lnq_alarm>max_yser_rln9; 
estabt lsh_condltlon_handl~r_reo : FLOW = 

cond ltiGn • 
conditlon_handler + 
as ta g I 1 sh e g_ g q s Er i ~ t 9 r ; 

est ab I lsh_condi t ! on_hand I er _rsp i FLOW = 
exchange_packaqe_ptr t FLOW = 

~elnter_te_exeehange_packa~a; 
ex ecut e_r eq u'!s t 1 FL OW = 

cat Ii@ paralQeters + 
exec ut 1 on_ re I at l on sh lo; 

exec\ilte_r@QYest_statws : i;:'bCW -
stat us; 

exec\alte_riesf;Qnse t E'bCl~ -
execute_reQuest_status • 
catlee_•ask_statws + 
catlee_task_ld_resp; 

execwtlng_lecal_tas~_ld • FILE -
I oca l_task_ld; 

ex e G\ilt ln9_r l n9_rum6er a [lf WE r>:r -
r lng_number~ 

exec1.1t hR_Qrdina I t F"b.QW -
t o ca I_ t as tic_ 1 d ; 

exee\ilt1on_re1atlsPshlf) s EbE:MEMT -
<wai t a 

1-11q_, 

0 

0 

0 

/ 



,. 

OUT 79/03/01. 13.£+9. 31. 

dawa It>; 

I o ca I _ t ask_ i d ; 
ax1tlng_ta$k_ld 1 FL.CW -

I oca I_ task_ l d; 
ex lt_r 8QUQ$ t • Fl. Cl~ -

status; 
f1rst_establlshed_descrl?tor r El~~ENT -

establlshed_descriptor; 
fearu_discr 1 J:)tor- : F IbE -

er it lea I_ frame_ f I ag + 
on_condltion_fl;g + 
x_st art ln q + 
a_te rm! na t ln9 • 
)(_termlnat l"g); 

free_f ta9_enviren~ent t FLOW -
trap ped_s f sal 

general_~alt_llst s Fibi -
3Ctlvltles~ 

get_~roqram_response t FLOW -
program_descriptor; 

qlgbat_task_lgs 1 FilE -
< g Io ba I_ task_ 1 d >; 

head_condi+ion_han~l~c_li;t : Filf -
-estabtished_corditlon_hanalEr; 

~.tla llze_g\.ie'=l~S reQ I Fl CW -
vcon tro I_ flow I 

maxi mum_Qu ~ue s_per _job>: 
keyoolnt_envlronmert & FLOW = 

traaJ:ie9_s fsa1 
toaded_address 1 ELEMENT = 

(polnter_to~~reeedure t 
coin ter _to_data); 

loa~_reQuest : FLC~ -
x d c I ed_ na rr. e + 
a o dr es&_ t y ~ a ; 

load_reQuest_resoonse a FLCW = 
t e aa _re Q'd est • 
I oad_respor.se: 

t e e e_r es f) eA s e 1 FLO'•' -
loaded_address + 

• 
local_conditlon_envlronment l FLOW = 

e er.a ltl eA • 
con d it 1 on_ 1 n f o + 
c en a it 1 on_ s f s a ; 

Jocal~Queue_message a ELE~ENT = 
~we1c1 e_i se '"'ti f i er; 

loca1_task_ld t ELEMENT = 
0 .. me)(lmufft_tash3_e~P_J ee: 

manage_t3sk_environ_rea_r~sc t FLOW = 

•

<e><e cut e_rif!QU~ st_r e~~e~s e I 
x l t _re au~ st 1 

I eeeJ_f'eEtt:Je9+_,.,e3"er.9et: 
manage_task_executlor_reQ_resp i FLOW = 

Etermina,e_cel1ee_reo 1 
awalt_task_t~rmination_reo_rEsP l 

.ziiWAA Z 4 'W.Li$ieJ;icil;ia4irin1kiNUAICM#ij$UAMVA•;;rw;; •. ;;r1AM!4-.%,M¥44MA1¥Mi44.MZ4MZM4Mh.Q11Ul7'4¥t.;.$ \.\ ... ,A .. , . ¥ .,$ .,.,·· RtP, .4iiil&WJ 



OUT 19103101. 13,49.11. 

get.pc age a m_eeq_ce SP t 

awa.1t_act1 vi ty_com p_r~o_res;::J; 
max 11Du m_connqct lof's_rar_Q1u1 EY@ t ibEMEWT -

20; 
raaxlm1Jm_Que1J4d_ltem~ ' e:1 EMrNT <massage_bloc:ks or wai•irg tastes} 

= 
• 

maxlmum_segm'!nts_pel"_message a ELEMENT = 
• 

max_rinq 1 ELEMENT = 15; 
ma x_,,s er.cl 09 : £1 p1 ENT = 1 3; 
message_btock 1 FILE= 

send er_ id t 

s~nd er _rl ng + 
segment_o f fsat .+ 
mess age_t y pe + 
<con stant_inEssag• 
poln ter _message I 
oass ed_se gm en ts t 
shared_se gments >; 

m e s sag e_ q ue u e ' E I l E -
O<message_block>maximum_ite~s_per_aueue; 

message_queue_r_,q 11 es t_respcnse 1 FLOW = 
(queue_qef lnltlon_r@o_reso I 
Q 11e11e_connect ion_c~a_cQSP t 
mess ag~_x m 1 t _re c_r ei;p I 
'1 ueu @_a lm 1 ts_r e g_r e ss t 
delete_msg_seqmentg_req_resot; 

mes sag e_t vs ia t Elk~E ~iT -
( no_ message I 

pointer I 
;har ed_s39cnQnt 
pass ed_se g rYten t l ; 

message_xm1t_r~Q_res~ 1 FlCW -
Csend_to_oueue_req_resp i 
r ece i"e_f r g~_q1es1e1=1e_reg_r e EID) • 

mln_ring 1 ELEM~NT = 1; 
non_disaataehaele_task : FLCW -

<w al tJ 
g he a I_ ta s k_ l s + 
CtlmeJ; 

n~~ber_conR~Gte~_tasks t ibi~~NT -
0 •• m3ximum_connectlons_per_oueue; 

nu~ber_~eflned_cuewes t EbE~ENT -
0 •• maximum_qu~ues_per_jot: 

nu~b@r_Qf_actlviti@s t El[M5~ 1 -

1 •• n; 

0 •• ma xi mum_ oueue d_i t ems; 
nu~ber_waltin~_tasks 1 €LEMENT -

0 •• maxlmum_Queu~a_lte~s; 
other_secena9ry_cenaitlan : FLGW -

(privlleged_inst_fault I 
1 • .u:: iia QI~ iaa n tq d_ i PST ri.ac ti gr 
lnter_rlng_poo t 
OitJ!de_fayU 1 
a r it hm e ti c _ o v ~ r f I o w 

3--116 

0 

0 

0 



OUT 79/03/01. 13.49.31. 

f p_IO$$_Slgnif 1 
f_p_indeflnlte I 
arithm~tlc_lo&•_&lgnif 
1 n va 11 d_b d p_ d at a > ; 

otber_$econd•rv_condi+Lon$ : E1 CW -
C pr i v l I e9 e d_ 1 n s t _ f au 1 t l + 
t ... nl AIPl·ement'!d_instructiGnJ + 
Cinter_rlng_pool + 
t dl'J lda_f aYI t l + 
[arlthmetic_overflo~l • 
t exp oneAt_o"ar f I o•t1 l + 
texoon@nt_underflowl + 
( f _p _ I g SS S l 9 P l f ] + 
C f_p_lnde f lnl tel + 
Carlth~etlc_IGss_sisnlf1 • 
t lnv al 1 d_b dp_data1; 

other_tF"a~_en·viPeru~5?Pt : i;u;u -
other_secon1arv_co,-,dition + 
t rota oie d_s f sa ~ 

oassed_message_segment t ELEMENT = 
e sln ter_t a_ee 1 I ; 

o~ssed_message_segments t FLCW = 
r:'l'til~b er_gf_so9~ente + 
O<passed_message_s@gment>r.axi"um_segments_oer_message; 

assed_segments ! f'Ilg -
numb er _of_ segments + 
g <se 9ment acser lot ar>ma x l !J!\oi At_se9ments oer_messa~e; 

p l t _en v l r on m en t : FL a W = 
tra~ ~e d_s f sa ~ 

or l mar y_con d it ions t FLOW = 
manitor_cansltlan_rg9_lma9~; 

prlvil ege_t ev@I i FLOW = 
mln_ring •• max_riAS~ 

orocess_reg!sters s FILE : 
CSEE I ~nc; CSl 
<o_register{used to cierive executing rlng number} + 
osa_re9ist@r C~Fevlous save area ~olnt~r - AZl + 
x o_r eg l st e,.. + 
t e_,.. e g 1 st e PC t P a e e *'ab I es l + 
tef_reglsterCtrao enable fJlp-flopJ + 
s lt_1=e9 ls t eF C$Fee ess ln t10Fva I tlfq~p} • 

debug_index_registsr>; 
pro gra m_d es er 19 tar i FILE -

de fi ned_l n_ER S: 
ore 9 ra m_ s ar ·.- i:c e s _re q _res o 1 r; LC w -

CSEEI NOS/180 ERS - Prograrr Irterface} 
C~et_tilffe_Pe~_Pese : 
get_date_req_reso 1 
get_micreseeePd_eleek_rea_Fese 

ea 11 ee_J:)s t_ePfH nal i 
queued_ltems : FILE = 

fftess e~e_rtueue 1 

Q u eu e_ w ai t _ t l st ; 
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OUT 79/03/01. 13.49.31. 

I o ca I_ t as k _ l d ; 
queue_connec +ed tasks 1 FU E = 

O<Queue_connected_task>maxl~~m_connections_per_Que~e; 
Qlle!Je connection cea C'ESP t EJ cw = 

<con nee t_aueuE:_reQ_r~s p I 
d I SC nnnec t.m•et1e_c eq=ces c 
st at us_qu e ue_reo_r esp l; 

cweue __ canten I b I ock t Fit C' : 

•aueue_ldentlfler + 
OtJ@ll A™C 00 ru1cf edwta 5k5 t 

Q ueu ed_ 1 t f! ms; 
q, uu 1 e con tr o 1 tab t e t E If E = 

O<queue_control_btock>maxlmum_oueues_per_job; 
Q•Je1Je_de f ln l ti or s F II E -

•oueue_lde"tlfler + 
cefined_boolean + 
Queu e_name + 
remnva• bc3ckct t 
usag e_bra eke t; 

queue_ dot In l t la rs t E I1 E = 
O<Queue_d€finitlon>maximum_c~~ues_oer_Job; 

QIJelJe_def in l t ior_req_rt;:sp t Fl CW = 
(def lne_queue_req_resp ~ 

r emo ue_au e IJ'i_C Q c_r Q s g I 
status_queues_def_reo_resc•: 

Queue_ldertifier t ELEMC~T -
0 •• maxlmum_oueues_per_job: 

aueue_llmlts t ~bOW -
maximum_Queu~s_oer_job + 
~•xi iiu.1JA_c onn'ic:t ion ;_i:-ir_Q\H • i • 

maxlmum_queued~ltems (per cueuel; 
Que~e_limlts_r@Quest 1 ElSMi~T - cgntrgl_f tow; 
Queue_llmlts_reQ_reso : FLOW = 

Que1u1 e_l l~ i ts_reG1a1e st .. 
Queue.-.1 lm i ts_resoor.se; 

Q'-'"''-' lia it s_rQ&gQR& a : n .. 01 -
Q u e u e_ t i m 1 ts ; 

C:Ha1eue_R1essa9e a FLOl-1 -
segment _offset + 
Atessa9e_1y~ia + 
(constant _message 
;clnter_•es&a9e I 
passed_message_segments 
shar ed_ma s sag e_s e9 FP~n ts• 

queue_name_tabl~ a FILE = 
~aximu~_qu9ues_per_jeb{jos iritiatgr er job temelatg} • 
rraximum_cornectlons_oer_out:u~{job lnltlator or Job temolate} • 
~axi~um_~~ewee_lt@w.s{jee lrltiatsr aP Jae ta~~latel • 
~ueue_def lnltlons; 

Queue_wait_llst t ~IL£ -
O<walting_task>maxlmum_lte~s_per_Queue; 

~eGelwe~_Queue_message i ~ILE -

3--118 

0 

sender _id + (L 
~~s4a~n~dMe~r~_-rJ.-+1~n~9,._~+~~~~--~--~~~~~~--~--~--~--~~----~----~------~---------

s e gm en t _o f f s e t + 
1r.ess a~e_t 'I oe • 
(consta~t_message 



OUT 70/03/01. 13.4q.31. 

0 pass ed_message_segm'!nts 
s har ed_me a Gi9"?.'_s•g mer ts• 

recelv e_ fro m_oueue_r eauest :t FLCW = 
QYeu e_l c.ien ti f i er • 
(wait i nowalt>; 

r.:ace1'1 e_fro111 '1YQ•4Q_rQg;pon&e ! FL.CW -
recelved_oueue_message + 

• 
removal_bracket i ELEMENT = 

rlng_numbQr~ 

remove_oueue_reouest : FLOW = 
remove_queu e_req_res p t FL CW = 

remove_QYeYe_reQuest • 
remove_oueue_resoonse; 

PemGve_~YeYe_resoe~se s FbC~ -
stat us; 

~9QU8Gtee task ld : FLOW -
task _l d ~ 

r-eQYes tor_t -ask_ id : ii=lG'el -
task_ld; 

r-eh.1rned_ca •lee ·~ Fl.0 16' -
local_task_id; 

r.e+11cn log ca' I GQ : Fl cw -
I oca t_task_ld; 

r-ing_al3r~ : Fibi -

0 rlrg_alarm_boolean + 
- free_f, ag i 

rlng_al3rms i FILE= 
~<ring ~I ar~>~ax_wsar rin9~ 

rl~g_number = ELEH~NT ~ ml~_rlrg •• max_rl~g; 
secsndary_censltlons ' FLOW -

Cuser_condltlon_reglster_iffagEl 
[ free_ f ta q l • 
{critlcal_frame_flagl + 
Ci;roc:ess_i.nter"al_ti~@J • 
C oebug1 + 
E k e·1 ee i At 1 .. 
[other_secondary_condltlonsJ; 

seflder_ia • FILE -
I o ca I_ t as k _ 1 d ; 

seFHieP_P iP9 • ELEta1e~J T -
r lng_number; 

s e ,., a_ t e _Que u e _ P e Q u es t 1 F' L CL~ -
Q ueu e_ l de n t 1 f i '! r + 
oueu e_i..es sage; 

serd_to_Queu~_res~onse t FLCW = 
sfsa_polnter 1 ELEMEf\T = 

-staek_fFe~e_save_eree; 

shared_message_segmert : ELEMENT = 
eei"' ter _t e_ce t I; 

a• hared_messag~_segments : FLCW = 
_:_. AumeeP_ef_,e~~e~t3 • 

O<shared_~essag~_segment>maxl~um_segments_per_messa1e; 

sheree_segment3 ' FILE • 
number _of_ segments + 

s;;;;uµ;WiiiijW 451 .. li . Qili.i1i4 p 
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OUT 79/03/01. 13.49.31. 

tl<segmpotwdf$CC f pt OC):m3X j IJ!I' rtWsegmpot5Wppr_message: 
sl gnat a FL ow = 

s I gn a I _ id en ti t i er + 
s 1 gn a I _body; 

sfgnal_hndy t fl ow= 
(cal lend_s igna l_bodv 
tacminate sigral bQdy 

condltlon_slgnal_body 
{other sl goal body}t: 

slgnat_buffer t FILE = 
<slgna•>; 

signal._buffer_oolnter 1 ELEJ~·ENT = 
- s I g n a I _b I I f f e c : 

slgnal_envlronment 1 FLOW = 
trap pad_s f ~a; 

slgnat_ldentlfler t ELEMENT = 
C ca I I en d_ s 1 g n a I _ 1 d i 
terminate_slgnal_ld I 
cocdltinn-sigral_id 
{other}); 

stack_feame ' FILE -
head_condltlor._ranaler_tlst + 
t<condltion bandl•r_ll;•l • 
<stack_frame~save_area> + 
( i•.it om•ti c_•·ar i ib I 'i $) l : 

stack_frames a FILE = 
'Stack_framra>1 

stack_frame_save_area 1 FILE = 
~_re g l s te r _ i m age • 
vmld + 
C•P_ragi•tar_l~igQ(dyn~~ic ~~•ca ~ointQr - QQ} • 
csf_re9ister_image{current.s~ace pointer - A1} + 
osa_r~gist@r_im~gaCgrevlous save area ~ointer - AZl • 
fr am e_ des c riot or + 
user_mask + 
user_condltlon_reglster_i~age + 
~gnitgr_G9n9ltier_r99 i~a9e • 
3<a_register_imag~>a_t~rmlratlng + 
S<M_Pe~lster_lma~o>*_terwiPati~g; 

status_aueues_cef_response t FLOW = 
numb er_se f lnea_Queues; 

status_QuP.u~_request : FLCW = 
Q 11eu e_ 1den+1 t i a r; 

status_Queue_r'!soorse t FLOW = 
{number_conn~cted_t~sks + 
number_Queued_m9ssa9es + 
number_waltlnq_t~sksJ; 

ta;k_contrQl_"n"irgnaiuilrt t FibE -
task_oarameter_tlocks + 
c a I I _r e I a t 1 an s h l ~ s • 
I oad er_ tab I es; 

task_contrQl_r~Quest_res~gnse 1 FLOW -
(manage_task_envlron_reo_resp I 
=araga_task exQcution_r~c_r;;~); 

task_local_data: FIL£= 
i c cu mu t at e d_ task_ t 1 me • 
<task_local_static_cat3> + 

3-/~0 
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OUT 79/03/01. 13.49.31. 3-)~/ 

t ask I a ca t be a O d a t a ; 
Osk_l~cal_h;ao_d;ta t FILE = 

Cthe heap for dynamic~• ly illocited tas~ lgcat data fgr task monltor andl 
Ctask servlcesl 
• 

task_local_statlc_data J FILE = 
• 
' task_oaras=etgr_hlGGk 1 Fil.E -
•I cc al_ task_! d • 
o ar a met er_ s tr l n g • 
orogram_d escr ip tor + 
ta$k_itat ..,, • 
callers_task_status_polnter • 
t ask_st ate• 

t~sk_p arame t@r _b I ock s i FILE = 
2<task_par~metcr_bleek>~axlffi~m_tasks_per_Jeb; 

task_param_block_crdlr.at i ELE~ENT: 

I gea l_taslt_!~i 
ta sk_s tat e : ELEMENT = 

<unestJ91 ished 
establ !shed 1 

executing I 
t er iii 1 n ~ ti n 9_ n gr IT a I t 'I 

O< com pt e te 1 
· 1,,ce mp I et e) · • 

term in a t1 r g_ ab n or m a 1 I v l ; 
task_statYs 1 FLQW -

stat us~ 

g I ob at _ta s k_ l d ; 
t e "min ate d_ t Jsk_ id i FLOW -

I oca t_ task_id; 
terminate_calle~_rect : FLOH -

I o ca I_ t as k _ i d ~ 
t er Ai 1 n at e _r e <;lw & st or_ task_ l g t n. C 1~ -

task_ld; 
tePmiAate_s ! gnat :1 FLOW -

terminate_sigral_ld + 
termiAate_9i~~3l_he~y; 

terminate_siqnal_body s FLCW = 
Pee~esteP_tesk_le • 
reQuestee_t~sk_id; 

tePl!!lAate_)(fa3,~_re~ues+ J FLO\I -
termlnate_reouastor_tas~_ld + 

• 
termlnate_xtask_resoonse i FLOW : 

(eeAtlA~eEte9h_is_+ePmiretir~J 

establish_deferred_exlt>; 
t er m 11'\ a ti ng _ ta s I"< • F L c" -

g t ob at _ta s k_ i d + 
I oce I_ t es ''-id 1 

.min at lng_ task_ld 1 FLOW = 
· 1 ece l_test~_ie; 

test_conditlon_handter_reouest : FLOW= 
condition_to_test 1 

condltlon_lnfo + 
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OUT 79/03/01. 13.4q.31. 

test_sfsa_polnter i ELEMENT = 
-•ta c.;k_ fr s me_s ii ve_ &r-9 a ( l1.1mi; yJ; 

te_reg!ster t FILE= 
tef_regls.t'ir + 
ted_registerCtrao enabt~ aelay}; 

t i me ' :'I FM ENI -= 
m 1 I I is e co n d s ; 

tpb_ordinal t Fl QW = 
t oca J_ task_id; 

traooed_stsa : ELEM~NT = 
-stack_frame_save_are3; 

+rapppd state t E•nw = 
trap ped_s f sa + 

• 
usage_bracket t ELEMENT = 

r lng _nulllb er; 
w a i tl n g_ t as k a FI LE = 

I oca '=task_ Id t 
g I ob a t _ ta s k_ l d ; 

w a 1 t_f or_ca 1 1 ee • FI 1 i:- = 
I o ca I_ t as k _ i d ; 

xp_ordlnal t FLCW -
I o ca I_ t as k _ l d ; 

0 

Q 

0 



OUT 79/03/01. 14.15.~9. 

backlng_store_ld : ELEMENT = 

(~!le !dent 1 fl er; 
~4'Patchable_task_llst ' FILE= 

<rea dv_str 11'9>; 
exchange_packaqes i FILE = 

<task_exchange_package>: 
executing_,ocal_task_lo 1 FILE= 

I oca t_ tas~_ld; 
executlng_task 1 FILE = 

executlng_global_task_ld • 
exec ut l ng _ ' oc a 1 _ta s k_ 1 d ; 

executlon_prlorlty t ELEMENT = 
lowest_prlorlty •• hlghest_prlorlty{deflned by manage coul; 

FILE_TABLES 1 FILE = 
<flle_descrlptor_tabte> + 
<flle_device_descrlptor_tabfe> + 
<f11e_atlocatior_table>; 

global_program_descriptor t FILE = 
program_dEscriotorCdef ined by manag~ programs}; 

globaJ_task_ld : FILE = 
• I cc a f _ h s k_ 1 d • 
p t I_ or d in a 1 + 
s eQu enc~- r umber; 

1nltlal_exchange_package 1 FILE = 

~-1~3 

task_exchan·~e_package{approoriatetv lrdtiallzed by system genreatlcnH 
lnltlal_executlon_prlorlty : ELEMENT= 

execution_ priority; 

)1.~ la !-Q~.~. ".'tum 1 ELEMENT :: 
·'-'lm@' '-f-,_~-e 
inltlat_task_~nvlronment 1 FILE = 

lnitlal_exchange_package • 
<lnltlal_task_locaJ_statlc>. • 
lnltiat_Qo~ntum + 
lnltlat_executlon_prlorlty; 

lnitlal_task_tocat_st3tlc a FILE = 
Ca file contalnl~g compile-tl~e initlallzed· dat3 - static segment -for} 
Ctask monitor or task ser~lces. NOTEl some m~chanlsm ls reouired to be l 
Cable to mao the file to a sceclflc segment.} 
• t 

JOB_INHERITEO_PARAMETERS J FILE = 
job_limits + 
lnltlat_task_~nvlrorment + 
g lobat_program_aescrlptor • 
task_servlces_entry_d~f lnltlors: 

job_llmlts J FILE = 
maximum_tasks_oer_job + 
maxi mum_Q u eues_per _ i ob + 
maxi mum_connect lons_per _oueue + 
maxlmum_items_per_oueu~ • 
other _Job_ max l mums; 

local_task_ld I ELEfH.NT = 
a •• maximum_tasks_per_jot; 

maximum_queues_oer_job : ELE~E~T = 
Jri• Un 

J me.V;u ~~ tas~s_per _job 1 ELEMENT = 
2 0; 

pr 1 mar y_ task t FILE = 
•ptt _oral nal + 
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OUT 

estab1 lshed + 
executlo"_prlorltv + 
-exchange _p:.cka ge .. 
seQuence_ru~ber + 
Quan tum + 
<some_Job_ldentificatlon{posslbly job monitor global_task_ldl I 
caller'_g,obat_task_loJ; 

pr l mar v_ t as k _ I 1 st i F I LE = 
<ori marv_ t a.sk >; 

o,.. o c es s_ s eg rr. en t _ t ab t e : F ILE = 
•execution_prlorlty • 
•1ocal_task_ld + 
<pst _entry>; 

process_segment_tables: FILE= 
1<process_segment_table>maxi~~m_tasks_per_)ob; 

PROGRA H_DAT A 1 FIL CE = 
ob)ect_librarles + 
object_ f i 1 es + 
I oad_map; 

pst _en trv 1 FILE = 
• seg m'!n t _ numb~r' + 
segment_dEscrlotor + 
soft_segme~t_attrlbutes + 
backing_store_lo; 

ready_strlng 1 FILE = 
•executlon_prlorlty • 
<ptt _ordl ral >: 

SEGMENT_OEFINITIONS I FILE = 
process_segme~t_tabtes; 

soft_seg"1ent_attributes: FILE= 
<stack a 
]ob_gtobal_heao I 
task_locat_static 
task_tocal_~eap); 

task_call_parameters t FLOW= 
oara met er_ str 109; 

task_exchange_package t FILE = 
• I oc a I_ task_ l d • 
e xch ange_p ack age: 

TA S K_L IS T t F ILE = 
orimarv_task_l lst + 
dlsoat~chabte_t'3sk_tlst + 
e xch ang e_ pack ages; 

3-l~4 
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LOROICT 79/02/16. 15.08.55. 

Occess_att~ibutes t ELEMENT = 
[read] + 
Cwr-ltel + 
t execute 1; 

address_f~rmu1atlon_records 1 ELEMENT = 
{for detal I ed def lni t Ion see obJ.ect text format} 
• 
' 

al locate1_sectlon_table a FILE = 
<sectlo~_allocation>; 

af loc~ted_segment_table 1 FILE= 
<segment _alt ocation>; 

blndlng_section_address : ELEMENT = 
{blndlng section address of the module ln whlch the entry point} 
Cls def i fled} 
osttov-3; 

currenttv_available_address: ELEMENT= 
{address of f lrst una11ocated byte In segment} 
ost$pva; 

def lned_entry_point_table : FILE = 
<en tr y_p o ln t _de fl nl t 1 on>; 

Oitry_external_records : ELEMENT = 
{for detailed def lnltlon see object text format} 
<entry_oolnt_record 1 exte~nal_linkage_chain); 

entry_pol~t_address t ELEMENT = 
{vl~tuat address assigned to the entry point} 
ost!pva; 

entry_poi~t_address t ELEMENT = 
ostSpva; 

entry_poiit_calt_bracket t ELEMENT= 
{ri~gs from which the entry point may be cat led (and therefore} 
Crlngs in which the entry polnt ls def lned) ••• only entry points} 
{defined in the highest rlng of the execute bracket have call} 
{bracket sl 
osttrlng; 

entry_poi,t_cross_reference t FLOW = 
ent~y_oolnt_name + 
Module_~ame Cmodute in which entry point is defined} + 
ent~v_oolnt_address + 
<moduf e_name + 
<ref ere~ced_address>> (references to entry point}; 

~try_pol~t_def lnition : FLOW = 
'-'•entry_~oint_name + 

entry_po}nt_address + 
blndlng_sectlon address + "parameter checking Junk• 
•entry_ooint_ring_number + 
ent~y_polnt_cat l_bracket + 
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lDRDICT 1910211&. 1s.os.ss. 

gtobat_locat_key_tock + 
virtual_machine_kind; 

entry_poiit_dlctlonary t FLOW = 
<•entry_point_name + 
moduf e_l f fset>; 

entry_pol~t_name a ELEMENT = 
pmt~prog~am_name; 

entry_pol,t_rlng_number : ELEMENT = 
{rlng i, which the entry point is defined} 
ostSrlng; 

ex tern a I_ I i n k age ·: ELEMENT = 
{fo~ detailed definition see object text format} 
• ' 

ex ter'na I_ ... eference_l lnkage_tab I 
: FILE = 

<extern31_1lnkages>; 

qlobal_lo:al_key_lock : ELEMENT = 
o st$ g I_-< e y; 

globat_p,..~gram_descrlptlon I FLOW= 
load_mao_f11e_name + 
toad_mao_rewlnd_option + 
load_mao_tevet + 
preset + · 
load_e~~or_actlon + 
< g I ob a I _ I i b r ary _names> { g I ob a t I 1 b,.. a rv I 1 st J ; 

lnitlal_~lng_of_execution : ELEMENT = 
{ri"lg i'l which new task ls to begin executlngl 
ostirlfl3; 

llbra~y_attributes : FLOW= 
r lng_br3 eke t + 
globat_toca1_key_lock + 
exec u t e _pr i v 1 I e qe ; 

llbrary_descrlption_table t FILE = 
<•ttbra'y_name + 
llbrary_attributes + 
module_1lctlonarv + 
ent~y_oolnt_dlctlonary>; 

I oaded_Pr'ogram : FLOW = 
{segmented executable Image} 
<segrnef'lt >; 

loaded_seqment_allocations t FLOW= 
segment _numb er + 
segment_attrlbutes + 
segment_ I ength; 

1oad_erro-_actlon : ELEMENT = 
(abort_o"_warnlng 1 abort_on_error I abort_on_fatalJ; 

load_map : FILE = 

0 

0 



LORDI CT 1910211&. 1s.oa.ss. 
load_mao_statlstlcs + 
Cmodule_addressl + 
Centry_ooint_addressl + 
C entry_~ o int _cross_,..ef er"' enc el~ 

Joad_mao_f 11e_name : ELEMENT= 
amtSlocal_flte_name; 

load_mao_leve1 I ELEMENT= 
set of <no_load_mao I statistics t bJock_map 1 entrv_ooint_map 
t entry_point_xref)l 

load_map_,..ewlnd_ootion : ELEMENT = 
(rewind t no_rewind); 

Joad_map_statistics : FLOW = 
transfe~_address + 
Joaded_segment_allocatlons; 

maximum_stack_size : ELEMENT = 
osttseg~ent_length; 

module : =LOW = 
Cob)ect_module_for"'mat t load_modu1e_formatJ 
module_preambte + 
text_lnsertion_recor"'dS + O address_for"'mu1atlon_recor"'ds + 
ent,..y/exte,..nal_records + 
unorocessed_records + 
trans fe"' _record; 

modules : FLOW = 
(ob]ect_module I load_module>; 

moduf e_add~ess : FLOW = 
modu I e_"ame + 
<module_section_addresses + 
module_section_attributes>; 

module_descrlptlon : FLOW = 
module_,reamble + 
modu I e_f ormat; 

module_dl:tlonarv : FLOW = 
< •11odut I! _name + 
modu I e_~ ff set>; 

module_fo~mat : ELEMENT = 
(ob)ect_module_format load_module_formatl; 

module_tlst_loaded I ELEMENT = 
{sent w~en module Jlst has been loaded} 
boo I ean; 

(),dule_na11e : ELEMENT = 
pmttprog~am_name; 

module_off set t ELEMENT = 
ostlseq~ent_offset; 
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l ORO I CT 79/02/16. 15.08.55. 

module_p~eamble 1 FLOW= 
modu I e_h eader + 
<module_sectlon_deflnltlon>; 

module_se:tlon_add~esses : ELEMENT = 
C?VA assigned to the section} 
ost!pva; 

module_se:tlon_attrlbutes : FLOW = 
segment_attrlbutes; 

obfect_file_name : ELEMENT= 
amt$ I oc 3 I _ f l I e_ na me ; 

ob J ec t _ Ii~ ,. ar y : Fl OW = 
module_jictlonary + 
entry_p~o)ect_dlctlonary + 
< I o a d _rn o du I e s > ; 

ob)ect_ll~~arv_name 1 ELEMENT = 
amt$1oc3t_fi le_name; 

ob)ect_tlst_loaded : ELEMENT= 
{sent when object list has been loaded} 
boo' ean; 

preset I ELEMENT = 
Czei-o I indefinite I Inf lnl ty); 

orogram_descrlptlon : FLOW = 
rstarti,g_procedurel + 
C<object_fite_name>J (flies contalnlng modules to be load~d} + 
C<module_name>l {modules t~ be Joaded from the libra~y list} + 
[<ob) ect _t ibrary_names>J Cl ocaJ t lbrary I 1st} + 
[ln1tla1_ring_of_executlon1 {should this be here?} + 
C task_c'.3 J t _parameters J + 
c~axlmu~_stack_slze] + 
Cuniv~sat_heao_slzeJ + 
Cload_~ap_f i le_namel + 
[load_m3P_~ewind_opt1on l + 
[ load_!ft3P_t eveJ J + 
Cores et 1 + 
{1oad_e~~or_actlon1; 

~1 : ELEM~ NT = 
ost$r Ing; 

R2 t ELPENT = 
ost$r ing; 

Rl : ELP1E NT = 
ost$r 1.,g; 

referencgd_address t ELEMENT = 
{address at which an external was ~eferenced} 
ostSov~; 

rings_toa1ed : ELEMENT = 
{all rl~gs in which one or more modules have been labeled} 
set_of_osttrlng; 

tf""t 
"U' 
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LORDI CT 1910211s. 1s.os.ss. 
rlng_brac~ets i FLOW = 
o{These -ing numbers which jef lne the four ring b~ackets of a segment ••• } 

£Read_b-acket 1=<n=<R21 
CWrl te_:>"acket 1=<n=<R1} 
{Execute_br3cket R1=<n=<R21 
CCall_b-acket R2<n=<R3l 
R1 + 
R2 + 
R3; 

section_~1dress I ELEMENT = 
{base ~ddrP.ss of the section} 
ost$ o V'l; 

section_al location : FLOW= 
sect l on_ type + 
sect i of'l_addr ess + 
s ec t 1 ori _ I en g t h + 
access_attributes + 
rlng_br-3ckets + 
globaJ_local_key_lock; 

sectlon_terigth : ELEMENT = 
ost!>reQ.J est_ I en gt h; 

sectlon_tyoe ' ELEMENT = 
(code_section 1 blndlng_sectlon : worklng_storage_sectlon 

Oextensi~ le_working_storage_sectlon I common_bJock J 
extensiote_common_btock>; 

segment : ELEMENT = 
<byte>; 

segment_~1 tocatlon I FLOW = 
access_attr-ibutes + 
r lng_br-~ eke ts + 
globat_f ocal_key_lock + 
cur~ently_available_address + 
s'!gm ent _ 1 en gt M 

segment_attrlbutes s FLOW= 
access_attrlbutes + 
r l n g _ b~ 3 ck e t s + 
gfobal_tocal_key_lock; 

segment_length i ELEMENT = 
{numb~ of bytes altocated by the loader} 
o st~ s eg 'Tl en t _ 1 en gt h; 

segment_nJmber : ELEMENT = 
o st $ s e ·'.J,, en t ; 

startlnq or-ocedure : ELEMENT = 
O{user ~Jppt led name of externa1 orocedur-e at which execution of al 

{task is to begin} 
pmt~oro1~a~_name; 

task_call oarameters : ELEMENT = 

.,,;;\h,,WWWH&JWRi.MMWIJfiiii;&ii.WSi\Jhfut'U#:,Hifir,(j.). MTft-11 ;; ;;,w;., {\1·.T ; .. p ,. (,!!(~.,:. ·,),,$;;,;.;., ~ ;::; ; :;;;:: •. ''"' . 4 14 14 ; !#WliiM'l.!MlVl\'1141~.,QM il4\0li.,.1P4 .. ISL.h.,~il)r;tj .. ~ ' .I( A!ijili!.,JJl'i)L .. ,.,L\. d.ffl!tl'.'M.\1!.®f!f,t.f.tL'li\L.t. !ti.. . - .!'! _,,,,, J., 3t., .. !f±L ......... ~ . ..tLJ§' ""··~·-~· .f.. i I q 



LOROICT 79/02/16. 15.08.55. 

Carbitr~ry byte string} 
• 
' 

text_embedded_library_names t ELEMENT= 
Ctocat f lte names of llbra-ies that are emitted by compliers ln the} 
{ I oa d er t ex t } 
amtSI ocat_f i le_name; 

text_lnse~tlon_records : ELEMENT = 
{for detailed def lnitlons see object text format} 
(text_records: repllcatlo~_records blt_inse~tlon_records); 

transfer_address : ELEMENT = 
{ad~ress at which executio~ ls to begin} 
ostSpva; 

transfer_,. ecor d : ELEMENT = 
{fo~ detailed def lnltlon see object text format} 
• 
" 

transfer_symbo1 : ELEMENT = 
!last entry point name encountered in the transfer records of} 
(a 11 mo :1 u I es 1 o ad ed} 
pmtlprog~am_name; 

universat_heao_slze : ELEMENT = 
ost! segit ent _I en gt h; 

unorocessed_records : ELEMENT = 
{for detailed def lnltlon see object text format} 
(re I ocat 1 on_rec or-d 1 blndlng_ t emo I ate I f or-mal _oaramet ers_ t 
actual_~arameters>; 

unsatlsfied_external_reference t ELEMENT = 
pmt$prog~am_name; 

unsatlsfled_external_table i FILE = 
<•unsatlsfled_exte~nal_r~ference + 
externaJ_reference_linkage_table_lndex>; 

vlrtual_~3chlne_kind I ELEMENT -
<CYBER_i 70 I CYBER_180); 

1--130 
0 



~CEDUR~ 3C~umulate entry P~lnt cross references; ( s.1.1.J.3 l 
FOR alt entry oolnt cross ~eferences received DJ 

IF a :~aln_for the entry point already exists THEN 
add external linkage c~oss refe~ence to chai~; 

ELSE 
build ~ew entry point :ross reference item; 

I FENO; 
FORE NO; 
write_llad_~ap tlo~d_mao.c•oss_ref~~ence>; 

?ROCEND ~::umulate entry ool1t cross refe~ences; 

PROCEDURE =reate_stac~_segme~ts; ( 5.1.1.3.~ l 
FOR eac~ ~1ng wlthln which a_module was loaded io 
c~eate a st~ck segment; 
olace lts addresses i~ the exchange oac~age; 

FO~ENO; 
PROCENO c-eat~_stack_segments; 

PROCEDUP~ N~lte load ~ap; { 5.1.1.3.5 } 
IF 3 loHJ map ls to be wr-ltten THEN 

IF st3tistics are to be written THEN 
wrlt@ seg~ent allocati~ns on 1oad m write t~ansfe~ address on l~ad map; 

I FE ND; 
IF blJ:k map is to be written THEN 

write module_addresses on Joad map; 
IF'EN1; 
r~ ent-y points a~e to be written THE~ 

write entry ool~t addresses on load mao; 
!FENO~ 
I~ e~t-y point cross references a~e to be written T~EN 

write ~ntry ooi~t cross references on Joad ~3p; 
I FENO; 
send I :>a,j mao; 

I FENO; 
PROCEND ~~lte load m3pt 

c 
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PROCEDURE estabtish t""ansfer address; { s.1.1.3.& } 
IF prog'3~_descrlotlon.sta•t!ng_procedur-e specif led THEN 

t~ansf er symbol := program_descriotion.starti~g_orocedure; 
IFE~O; 

IF tra,sf er_symbot defined THEN 
t~ansfer_to_user_code (t•ansfer_address>; 
R:'. TU~."; 

IFE~O; 

C tra~sfe• symbol has not al•eady been loaded: se~rch the library list 
{ for_ it. } 

/SEARCH_FJ~ TRANSFER SYMBOL/ 
FOR all libraries l"l the library descrlotion ta')le 00 

searci e~try ooint dictionary fo,.._tra~sfer sy~bol; 

IF t""1"sfer_syrnbol ln cu~rent I ibl"ary THEN 
load_a_module (modute_:ontalng transfer sy~bo1~ l~ltlal_rlng); 

EXIT /SEARCH_FOR TRANS~ER SYMBOL/; 
IFEWH 

FOR~NO 15E~RCH_FOR_T~ANSFE~ SYMBOL/; 
PROCENO a~tab1 ish transfe~ address; 

establish dummy stack frame in users ri~g; 
set_uo task call P3""ameters as arguments to use~ tas~; 
per f or,, ~ u t w a rd c a I J t o tr a n s f er ad d ,..es s ; 

PROCENO t'3nsfer_to_user_orogram; 

>~QCE1URE determine entry point address1 C 5.1.1.3.8 } 
IF entr-y polnt lsnt !n defined entry point table TH£N 
~EPEAf 

se3':h llbral"y entry oolnt dlctlona~y for_e~try ~~l~t deflned l~ calt~-s 
r"'i"\g; 

UNTIL library list exha~sted OR entry oolnt 1~flned; 
!FENO; 
CASE a1j~ess_type OF 
=ova= 
R~TU~~ address of _entry oolnt; 

=proc e1.J ... e_ = 
buil1 ~rocedure_1escriotion of e"\try oolnt; 
~ETU~~ ad1ress_of procedJre_desc~iptlon~ 

C AS:: NQ; 
'.OCENO 1etermine entr-y oolnt address: 



PROCEDURE determlne_inltlal_~ing_number; (5.1.1.J.1.1 } 

O:F (flr-5t_ob]ect_fi1e.,..3 >= caJlel"s_rinq) ANO (calle'"'s_,.in~ > 
first_~b)ect_fite.r2J THEN 
l"it131_,..lng := first_object_fite.r2; 

ELSC: 
IF (fi,.st_ob)ect_fi!e.r-2 >= cc:dlers_rlng> AN!l <calJef"s_ring >= 

f l ~ i t _ o b J ec t _ fi I e • r U T HE N 
inltla,_rlng := callers_ring; 

ELSE . 
inltlal_ring := fir"'st_ob)ect_file.r1; 

IFENIJ; 
!FENO; 

PROCE~D 1~termine_initia1_ ... i~g_numbe,.; 

PROCEDURE 1oad_obJect_Jlst; { 5.1.1.3.1.2 l 
FOR eve•y_ob}ect_file DO 

get_flle_attributes (ob)ect_flle): 
IF lnltlal_rlng > cur'"'ent_ob]ect_fite.r2 THE~ 

r := c~~rent_ob]ect_fiJe.r2; 
ELSE 

r t= lnitlal_rlng; 
IFEWH 
F1R e~e~y_module_on_the file 00 

lo3d_a_moduJe (obj~ct file moduJe_ descrition); 
l"t1 FC>RE\Jl; 
'-'oRENO; 

bulld_llbr3,..y_attf"ibute_taole (program_descriotion.llbf"at"~_llst); 

?ROCENO 1~3d_obJect_list; 

{ 3ull1 library descriotlo~ tab!~:} 
£ consists of two parts: } 
{ 1.LJ:al 1 lb1"31"Y J lst } 
{ z.;Jobal llbrar-y Jist 
{ This jichotomy ls maintained in Of"der to allow local libraries} 
( to be added to the local library list during toadi~g. } 

0 ROCEDURE ~ulld 1lbra-y attribute table; cs.1.1.3.1.3} 
FOR aft program_descriot loi. J ibrary_J ist DO 

get_fi1e_attributes; 
ALLOC~TE next slot in JocaJ t ibl"ar-y 1 ist; 
fetch library diction3ry; 
bull1 library list entry; 

FORE NO; 
FO~ all gtobat_program.llb-arv_tist DO 

get_file_attributes; 
AL l OC ~ T F: n e x t s I o t i n g I ~ b ~ I I i b,.. a I" y I i st ; 

~fetch 1iorary dictiona~ias; 
.., bull1 library list entry; 

FO~ENO; 

PROCEND b~ild llbrar"'y attrlbJte table; 
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PROCEDURE load modules from module_llstl { s.1.1.1.1.~} 

c Load alt modules In the mo::lule list in the lnltlal l'"'i"\g of executlo'\. } 0 
FOR all libraries IN the llbl"ary descrlotion t~Ole 00 
/search ji~ectorv fol'"' moduJe_/ 

FOR 31 I ~odules IN module_llst DO 
IF n'dule_ all'"'eady loajed THEN 

Cf :LE /SEARCH OI~ECT3RY FOR MODULE_/ 
IFE"D~ 
IF n~dule_.initial_~ing IN cur~ent library f~EN 

llad_a_module <module_, lnltlal_rlngt; 
~3·k ~odule_ as a11'"'eady loaded; 

I FE" n; 
FJRE~) /SEARCH DIRECTO~Y FOR MODULE_/: 

FORE NO; 
establish_tl'"'ansfer_symbo1 (program_desc~lotion.startl~g_pl'"'ocedu~e. 

l'li tl3 l_r i ng_number-); 
PROCENO ''ad modules fr-om moju1e_list; 

PROCEDUR~ satisfy exter-nal refel'"'ences; C s.1.1.J.1.s} 
s ta ... t : = f i r- s t en tr- y i n u n s a t i s f l e d ex t ~ r n a I t ~ o I e ; 
thls_it~·atlons_f !nish := :urrent last entry i~ unsatisfied external table; 

/SATISFY ~~T~RNAL~/ 
W~ILE T~JE DO 
F~R 31 I llhrarles within the library description table DO 

FO~ start TO this iterations finish DO 
s~ar-ch entry_point_dlctional'"'y for_ unsatlsf led externals; 
r= found THEN 

load_a_module CmodJJe_contalning unsatisfied external}; 
TF ~NO; 

FO~~ ND; 
F '.) RE\I) ; 
EXIT !SATISFY EXTE~NALS/ WHEN no unsatisf led ~xter~3ls remain; 
start := this_iter-ations_finish + 1; 

0 

t~is_l te,..ations_f i~lsh := current Jast entry in unsatlsfied exter~a1 table; 
WHILEND /SATISFY EXTERNAL51; 

PROCE~O satisfy exte~~aJ references; 

PROCEDU~~ load text; C 5.1.1.3.2.2 } 
CASE re:ord_type OF 
=text_,..~:o,..d= 

i~se~t text bytes 3t soeclfled <section_, offset): 
=reoli:3tion_r~cord= 

repetitively inse~t text at soecifled tsectio~_, offset>; 
=bit lnsertlon_recor-d= 

i~se~t bit string at soe:ified <section_, offset+ blt_offsett; 
CASE NO; 

PROCEND lo3d_text; 0 



PROCEDUR~ fo~mutate_addresses; { s.1.1.3.2.3 l 

d OR alt 3ddress fo,..mulatio~s IN the rec~rd_ DO 
CASE 3ddress_tyoes OF 
=ova= 

build forty eight bit ~va associated with <vatue_sectlon. value_offsett; 
sto•e it wlthl~ (destliatlon_se=tlo~, destl~atlo~_offset>; 

=lnte ... "lal orocedur-e= 
builj sixty fou~ blt c~de base pointer associated with <value_sectlon9 

v 3 1 ue _ o f f set) ; 
sto·e it with!~ (destl,atlo~_sectio,, desti~atlo,_offsetl; 

=one ~ord external_pr-ocejur-e= 
sam~ as lnternal_orocedure exceot external flag bit ls on; 

=ext~·iat_procedu~e= 

builj slxty fou,.. blt c~de bas@ oolnter ass~ciated ~ith <value_sectlon. 
"3 I ue _of f set> ; 

sot•e lt at CdestinatiJn_section, destinatio"_offsetl; 
st~~e address of curl""e~t modules bindlng_saction 3t {destlnatio,_sectlo~~ 

dastlnatlon_offset + 10l; 
CASE~n; 

FORE NO; 
PROCEND f~~mulate addresses; 

PROCEJUR~ ~ead records not reQuiring orocesslng; { 5.1.1.3.2.5 J 
{ ,..ead 3 ,d d 1 scard r-ecords } 

PROCENO ~~ad records not requl~i~g pr-ocesslng; 

0 

PROCEnUR€ save_transfer_addr~ss; { s.1.1.3.2.6 } 
save t~e last transfer symbol encounter-ed in any_module; 

PROCEND S3~e_transfer_sy~boJ: 

PROCEDURE 3dd_1lbrarles_to_llbrary_~lst; C s.1.1.1.2.1.1 l 
FOR a t 1 l i o r a r y ,.. e c or d s On 

bulld_llbrary_attribute_table (text embedded 1ibra~y names); 
FORE NO; 

PROCENO 3jj_t lbraries_to_llb-al""y_Jlst; 

?ROCEDUR~ orocess 1oad_module header; { s.1.1.3.2.1.2} 
IF 3 c~je_sectlo~ exists_f~r the_modu2e THEN 
w~lte code sectlon_alloc3tion IN load_moduJe code section table; 

I FEND; 
write •~ad map Cmodule_name>; 

~8a1Jocat~_sectlons for_a_mojuJe tnu~ber_of_sectlo~s>; 
~OCE~D o-~cess load_module ~eader; 
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?ROCEDUR~ orocess object_module header; cs.1.1.3.2.1.3 } 
write_llad_mao (module_na~e>; 
a I I o c at a _ s e c t ions f or_ a_ rn o j u J e { numb er_ o f _sect 1 on s > ; 

PROCENO o'~cess object_module header; 

awalt_actlvlty_co~pte+lon : FRCCESS 5.1.2.4 = 
(await_actlvlty_co~~-reouest is a list of activities comparable to) 
C the general_wait_list.1 
comp I et ed _ 1c t 1 v i tv 1 = a ; 
copy the user•s llst of activities to the general_walt_llst; 
w a 1t _ t l me t = I a r g a s t _ 1 n t c: g E r ; 
Cget the shortest time to ~altl 
FOR actlvltv_inaex t: 1 TC =ctivlty_lndex > number_cf_~ctlvltles 00 

IF activity ls tlme_wait ThEN 
IF ti~~< walt_tlme T~EN 

wait_tl"e 1= tlme; 
!FENO; 
gat current_time {free r~rning clock}; 
add current_tlme to gen~raJ_walt_llst[actlvity_lndexJ.time; 

IF ENO; 
FORE NO; 
REPEAT 

ac t i v it v _ l n de x s :: 1: 
REPEAT 

CASE activity OF 
=task_termlratlon= 

IF <cal lee_local_t~sk_la is not a cal lee of th ls task) 
Ccallee_locaJ_task_io is not In call_reJatior.srlos 1 
{ Cexecutlng_local_task_ldl.c31 lee_llstl T~EN 
cowpleteo_activlty := actlvltv_indax: 

IF~N 0 ~ 
=f i I e_ act iv 1 ty = 

IF executing task has the fllE associated with file_ldentifler coen THEN 
IF flle_tables associated with flle_ldentlfl~r reveal no outstanding 

reauest THEN 
co"'oleted_actlvlty t= actlvity_lndex; 

IF ENO~ 
ELSE 

re I ec t; 
IFEND; 

0 

0 

0 



0 

=local_QueuE_message= 
IF Queue_laentlfler ls valld and soeclfles a eeflned Queue 

c1.e., deflned_bootean ln the aueue_name_table entry correspondln9l 
C to aueue_lcertlf 1er ls truaJ THEN 
IF executing task ls ccrnected to the Queue 

c1.e., executlng_glcbat • locat_task_ld acoear l~ the 1 
C aueua_con~ected_tasks[Queue_identif lerll TH£N 
If there ls a message on the messege_oueue{Queue_identlf lerJ THEN 

completed_actlvity ~= act!vity_lndex; 
ELSE 

prevert access to aueu~_w3lt_tlst[Queue_lcentlflerl by ether tas~s; 
out executing task into the oueue_walt_listCoueue_identlflerJ; 
Permit access to the Queue_wait_llsttaueue_ldentlflerJ; 

I FP.W; 
ELSE 

reject; 
!FENO; 

ELSE 
re J ec t; 

IFEN 0; 
= t 1 me_ w a l t = 
get current_tlme {free running cloc~}; 
IF curr~nt_tlme >= general_walt_llstCactivlty_lroexl.tlme THEN 

corrpleted_actlvlty := actlvltv_lndex; 
IFEN 0 ~ 

CASENO; 
UNTIL (activltv_index > n~wber_of_actlvitlesl OR 

fcomp I eted;.act 1-v-ltv- --<->- -0-H-- -- -· - -- - ..... ·- - . -- .. 
IF comp 1 etec_act lvlty eoua Is O T~EN 

IF wa l t~ t lme < > I argest_ lrtege,. T~Ef\I 

p as s ex e cut l n g_ g I o ta I_ t s s k_ l d + ~a i t _ t l me a s r or_ d i s p at ch ab 1 e_ task ; 
ELSE 

pass ex~cutlng_global_task_ld • som~_arblt~arv_tl~e as 
non_dispatchable_t=-sk: 

!FENO; 
IF ENO; 

UNTIL comotet@d_actlvlty <> o; 
oass compl~ted_actlvlty as await_actlvlty_comp_r~sp 

{complet~d_actlvity_l~de~l; 

PROCESS_END; 

() 



awalt_task_t~rminatlon : P~CCESS s.1.2.3 = 
Cawalt_task_termlnation_reQ ls a local_task_ld} 
Cexecuting_toca1_task_lo ls tre rEQuestlng task•s lccal_task_ldl 
Cexecutlng_global_task_ld ls gJobaJ_task_lds{executlng_local_t~sk_ldJ} 
{NOT Et modlflcatlor" of the cal lee_I ist by t"eturnlng cal lees must te) 
C preventeo from lnscection ln the IF thru the pass of non_} 
C dlspatchate_task tc ersure that the task does rot go into l 
C WAIT Just after tre callee returns. Passing tiwe as a part l 
{ of non_dlsoatchable_task i~ 3n alternate solutio~. > 

IF locat_task_lo ls cal1_relatlonshipsCexecutlnq_local_task_ldJ.callee_llst 
TH£N 
put loca1_task_ld into walt_for_cat lee; 
pass ex ecut lng_g I oba J_ tas k_l d as non_dl soatchab I e_ tas~; 

ELSE 
clear Czerol walt_for_cat lee; 

I FENO; 
PRCCES S_E ND; 

close_user_f 11es t PROCESS ?.1.1.2.J.2 = 
Cexitlng_task_ld ls the exltirg task•s local_task_ld.l 
Cexecutl~g_gtobal_task_le ls the exltlng task•s gtcbal_task_ld.l 
Cexecutlng_globat_task_ld ls giobal_task_ldsrexltl"g_tas~_ldJl 
{open user flies ar~ ldentlfled by JocaJ and global_task_ld.} 
F-OR each open user file DC 

Cclose 1he flle.} 
execute any user optlons cssociated wlth the fl I e: 
decremert the file usage count by o~e: 
remove the task ld~ntlflcatlo~ from the associated flte_tables; 

FORE NO; 
oass exlting_task_id • execYtlng_global_task_id as axltlng_task; 

PROCES S_END; 

letermln~ caller executlo~ t PROCESS s.1.1.1.4.4 = 
Cglobal:task_ld ls the caller's global_task_ld.l 
IF c a 1 I er_ d 1 spa ch a b I l t y i s w a l t T ~EN 

{make the task ncn_dlsoatchablel 
cass gtobal_task_ld as ro~_dlsoatchable_task; 

IFEN o; 
)ROCESS_ENO; 

0 



determlne_task_eXEcution i PROCESS 5.1.1.1.ft..5 .= 
Cexecutln9_global_t3sk_ic idEntlfles th~ task being returned to.} 

Q!xe cut in g_g, oba 1_ task_i d ls 9loba1_t ask_i dstexec u t Ing_ I oc~ I_ task_ ld n 
l F r et urn e d_ c a I I e e i s w a i t _ f or_ ca I 1 .a e TH€ N 

clear walt_for_cal1ee{set lt to zerol; 
ELSE 

IF walt_for_callee ls not clear Czerol THEN 
pass executlng_gtobal_t~sk_ld as non_disoatchable_task; 

IF ENO i 
IFEN o; 

PROCES S_END; 

disconnect from Q~eUES t PROCESS S.1.1.2.3.3 = 
{exltlng:task-ls the exiting task's local and global_task_ldJ 
FOR each def ineo Queue ln thg aueue_name_tabl~ DO 

IF exit inq_task is conr.ected to the aueue {exltlng_t3sk ls l~l 
CqueuE_co~nected_tasksl TPEN 
prevent access to t~e asscc1ated Queue_control_table by other 

tasks; 
IF exltin9_task ls in the aueue_walt_llst THEN 

remove exltlng_task from the au~u~_walt_llst: 
IFENO ~ 
Cdlscornect exltlng_task fro" th~ aueuel 

0 
remove ex l ting_ task frcn: oueue_connec ted_tasks; 
oermit 3ccess to th~ associated ~ueue_control_tatl~: 

IF ENO; 
FORE NO; 
pass exitlng_task as ter~lr~ting_tasx; 

PRC CES S_E NO ; 

1isestablls~_c3I t_re1at1o~shic s PROCESS s.1.1.2.2 = 
Ccat l_ordlnal ls the exltlrq tas~·s local_task_ld.J 
teal l_rel atiorshlpCcall_orclratJ.caller_tocal_task_lo is the catter•sl 
{ I oc a I_ t ask_ l d • } 

{ update ca I I er• s cat I e e_ I 1st J 
prevent modification to tre cal ler•s catlee_llst - caller tas~ or 

anyother task returning tc the caller task; 
remove the exiting task {c31t_ordlnall from the catter•s callei3_llst: 
~remit modification to the caller's calle~_tlst; 
pass caller_loca1_tas~_io; 

PRCCES S_E NO; 

• 
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dlsestabllsh_svstem_segment I PROCESS S.1.1.1.s.1 = 
Ctermlna1'ed_task_ld ls tt-e terminated task's local_task_ld.l 
{cal lee_process_segment_tatle ls process_segment_tableCtermlnated_task_idll 0 
<Job_globat_data segments are ld~ntlfled by soft_segment_attrlbutel 
FOR each Job_globat_data seg~ent ln callee_process_segment_table DC 

decrement the usage cour.t for ]ob_global_data segrrert bac~ln9 
store file ln flle_tablEs{aoorcorlate file tableCbac~in~stcre_ldJJ; 

FCRE NOl 

{task monitor/task services code and blnding segmen+s 3re those} 
( segments whose segment cescrlptor•s ~1 values ar~ <= 3 a~d l 
{ eontrot field is executable or binding and VL ls rot lnvatld .. l 
FOR each task_monitor/task_servlces code 3nd binding segment in 

callee_crocess_segmant_tahle DC 
oeerement the usage count fer segme~t backing store file 

ln flt~_tables{3ppro~rlate fiJe tableCbacklng_store_idll; 
FCRE NO; 

{return task_monitor/task_servlces stack segments b3cklng store flies.} 
Ctask_monltor/task_services stack seqments are identlfled by R1 values} 
C <= 3 ard VL ls rct lrvallc ano soft_seg~ert_attrlb~te of stack.) 
FOR each task_moni tor/task_ serv lees stack segment l~ 

callee_process_segmant DC 
remove the entry corresoonoing to the segment's b3cking_store_ld 

from flle_tables and release the file soace; 
FORE ND; 

{return task_monltor/task_services data segments backing store files.} ()11 
{task_monltor/task_s~rvices data segme~ts are identified by Q1 values} 
( <= 3 ard Vl ls rot irv31io and soft_segme~t_3ttribute of J 
C tas k_mon_ serv_cat a .1 
FCR each task_monitor/t~sk_~~rvlces data segment lr 

callee_process_segment CC 
remove the ~ntry corr~scording to the saqment•s b3c~lng_stora_id 

from flle_tables and release the fit~ space; 
FORE NO; 

PRCCES S_ENO; 

d l s est ab I 1 s ~ _ t o b : P R 0 CE S S 5 • 1 • 1 • 1 • 5 • 3 = 
Cr et urn in q_ca I I ee ls the rE turr lrio ca I I Ee• s I oca t task ldl 
<cat lee_t as~_paramet@r _b I eek ls tisk_paramettir _bl ~ck[r; turn lng_ca I lee n 
set t3sk_s•ate to disestablished in callee_task_oar3m~ter_block; 
<cal •~e is flf'ally dlsastaollsh~d in Its ef"'ltlrlty.J 
oass returnlng_cal leE as r~t~rr.eo_cal Jee; 

PRC CE S S_E ND : 

0 



3-141 
dlsestabtish_user_segmEnts i PROCESS 5.1.1.2.J.1 = 

Mxitlng_task_ld ls the exiting task•s local_tasK_ldl 
Urocess_segment_tabl~ ls exiting task•s process_segment_tatle - } 

C process_segment_tableCexlting_task_ldJ.} 

{user seg~ents are those SE9"-Ents whose segment descriptor R1 value l 
{ l s > 3 and th E V L l s n ct l r v a I 1 d • } 

{dlsestab I lsh user stack segrr~nts. - stac~ segm-ents are ldentl fled tyJ 
C s of t _s e gm en t _at tr i bu t e o f st a c· k. l 
FOR each user stack seg"ert 00 

free the flle_tables asscclated with backlng_stor~_ld, returning 
the flte space; 

set the segment_descrlotor invalid: 
FORE NO; 

FOR each valid ~ser seg~e~t 00 
·decrement th~ us aqe count assoc lat~ d with back 1 n g_sto re_ id; 
IF (usage count ls zero) 3na (the flle "3ssoclated with backing_st"1re_la 

ls not a Per~ar.ent file> THEN 
retur~ the flle{i.e., free the flle_tables 3Ssociated with 1 

Cbacklng_strore_ld~ returning the file soace.1: 
IF ENO; 

FORE NO; 
pass exlt·lnq_task_id; 

PR CCES S_E NO; 

establ lsh_ca J 1ee_P.xchange_ockg : PROCESS 5.1.1.1.3. 2 :: 
<xo_ordinal is the callee's lccal task id} 

!cal lee_e~c~arge_packagP. is ~xcha~ge_p~ckag~srxc_orcl~alll 
copy the 1n1tlaf_exchange_package to callee_exchang~_pacwage; 
set ca11ee_excha~ge_pac~3ge.a2 {previous save area oolnterl to ~11; 
compute segment_tabl~_address {orocess_segm~nt ~abl~ rmal from 

xp _or din a I ; -
put the segment_table_aooress ln calle@_exchage_packace: 
lnlt lal ize. an~ cal llt!e_exchange_package registers tr;;t -are not 
Pre-lnlt!~l!Zed by system_a,eneration: 

c!ss ca11ee_~xcranga_p~ckage- as callee xp ool~t~r· 
PROCESS ENO• - - - • - , 
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establlsh_callee_carameters 1 PROCESS 5.1.1.1.2.2 = 
{tpb_ordiral is the cat lee•s local_task_ldl 
C cat 1 ee_t a sk_param e ter _t I oc 11 ls task_parameter _b Io cks rt pb_ord lna t l l 
£move cal I ee_param ters to ca I I ee_ task_par 3meter _b I ock} 
c3ltee_task_paramet€r_block.program_descrlotor t= 

caltee_oarameters.progra~_cescrlptor; 

callee_task_param~ter_blcck.~arameter_strlng t= 
ca I J ee_P arame ter s. paramE t er _str lng; 

cartee_task_parameter_block.caJlers_task_status_oolrter i= 
callee_oarameters.cal l~rs_task~status_polnter; 

pass tpb_ordlnal as cal1ees_lccal_tas'k_ld; 
PROCES S_END; 

establish_calf_relationship t PROCESS S.1.1.1.2.1 = 
Ccal tee_ordif"la1 is the ca 11 ee•s locat_task_ldl 
c a I I _r e I a t i on s h l o s C c a I I e e _ c r c i n a I J • ca I I er_ 1 o ca I _ t a s I<_ l d ' = 

executing_local_task_idi 
s@t cat l_relatlo~shlosrcatl~e_ordinaJ I.cal lee_list ~mpty; 
Caad th@ callee to the call~r·<~xecutlng taskt ~al l~e_1 lstl 
orevent modlficatlon to E><ec~tlng. task•s cal lee_t lst by 3 termlnatlng 

ca It ee. 
calt_relatlonshlostexecutirg_local_task_ldl.ca1 le~_llst[nl 1= 

caflee_ordlnal{callee_local_t~s~_ldl; 

c e rm it mo d 1 fl ca ti o n o f t he ~ x e cut l n g t ask • s ca 11 e '! _ I l st .. 
oass can eA!_ordlna I as tpb_crdlnan 

PRCCES S_END; 

@stabt lsh_J ob_shared_segmerts i PROCESS 5 .. 1.1.1.3.1 = 
Cexecut lon_orolnal ls the ca 11 ee• s I oca I_ tas.k_ldl 
{ca I I e e _p s t 1 s o ro c es s _ s e g 1TE= n t _tab I e ( exec u t i on_ or d l n a 11 l 
Ccal ler_pst ls crocess_segment_tableCexecutif'\g_local_task_ldll 
Catt ost_entry cooies are caller_pstCs~gment_numberJ to) 
C cattee_pstCsegment_numterl. l 

C)ob_global_data segments are ldentifled by soft_segm@nt_attributEl 
FOR each Job_gtobal_d3ta s~gment in caller_pst DO 

copy the pst_entry frcrr cal ler_ost to the cal lee_cst; 
increment the usag€ ccurt for job_qlobal_aata seg~~rt bac~lng 

store flte in flle_tacles{aooroprlate file tabl~Cbacking_store_ld1~: 
FORE NO; 

Ctask_monitor/t~sk_s~rvlces cede and binding segments ard 1dentlfled1 } 
{ segments whose segmert cescriptor R1 value ls <= 3 ~r.d the cont~olJ 
C field ls executaole or tlrd1ng and Vl ls rot lf"lv~lld.l 
FOR each task_monitor/task_servlces code and blndlrq segment cal l~r_cst DO 

copy ost_~ntry from cal 1er_ost to the cat lee_ost; 
lncremer.t the usage court for segm~nt•s backing star~ fl1e in 

fite_t~btes{aoprooriste fl1e table[backi~g_stor~_ldJ}; 
FORE NO; 

PRCCES S_ENO ~ 

0 

0 



establ lsh_stac~_segments 1 pqocc:ss s.1.1.1.J.4 = 
Ccal lee_pst_ord!nat ls the callee•s 1ocal_task_ldl 

Qccal lee_pst ls process_segrrer.t_tabl et cal I ee_pst_or-dlnal 11 ··' (·'..<1-tti<Z 

Ccal l9e_xp_pointer points to cal lee_exch~nge~p~ckag~l 
FOR e3ch task_mcnl tor ar.d tasi<_servlces ring ln the c31 lee_pst 00 

cr-eate a orocess_segmert_tableCca11ee_ost_ordlnall @ntry 
for a stack seg~ent: 

process_segmert_tabteCcal lee_pst_ordlnall.soft_segment_attrlbutes t= 
stack; . 

ooen a backing_store fll~ fer 'th@ stack segment; 
out the flle_ldentlfler of the bac~ln-'3 store fll~ lr. the created 

callee_ost ~ntry; 
put the pva of the stack segment to the aooroorlate tos reqlster 

ln the callee_excharge_~ackage{byte_offset =OJ: 
FORE NO; 
get the stack_segment_nu~t~r corresponding to cal le~_exchange_o3Ckaqe. 

o_register.rlng_number; 
put ca J I e e_exc hange_package. c_reg ls ter .r l ng_mumoer., stack_s egman t _ru 11'ber, 

and byte_of fset of 0 {zer-ol Into 
AO {dyna~lc space oolnt~rJ a~d A1 {current stack frame oolnt@rl 
of the ca1t~~_exchange_p3ckage; 

pass calte~_xo_oointer as exchange_packagE_ptr; 
P~OCES S_ENO ~ 

0 
estabtish_task_focal_segments t PROCESS s.1.1.1.3.3: 

Cc at 1 e e _p s t _or d in a I ls t he _ca I J e e • s I o ca I _task_ id } 
Ccal tee_pst ls ~rocess_segrrert_tableCcal 1e@_pst_ordinal Tl 
{cal ter_pst_ordlral is tt'E cal1er•s 1ocal_tas'k_idl 
{ca I I er _p s t i s pro c es s _ s e g rr er t _ t ab I e C c a 1 I er_ ps t _or d l r a I l l 
{lnltlallzed_task_mon_serv_cata is comolle-tlm~ lnltla1 lzed statlcJ 
C resldlrg on some f lie Known to t~e task lnltiato~.} 
{ t as k_ m on_ s er v _cat a is s e g IT er t i mag e o f t hat st at i c 1 

{this proc~ss ls not necessary if task_monltor/task_servlces have rol 
{ comoile-tlme initialized static.} 

FOR each task_mcn_serv_data segment 00 
copy pst_entry from caller_~st to caltee_pst; 
open a backing store fll~ for the task_mon_serv_a:ta segmEnt; 
put the flle_ider.tlfler of tha b~cking store flte in the callee cst_entry; 
copy the initial ized_task_mon_serv_data to the bacKlng store f llE for 

t3sk_~on_serv_oat3; 

FORE NO; 
pass ca11ee_pst_orolnal: 

PRCCES S_ENO; 
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3-/4f 
force_cal19es_to_+erminate t PROCESS 5.1.2.2.2 = 

Ca tr 1 g g er Cs l gn a I } O 
witl c3us~ thls t~sk to t~rmlnate.l 
Cforce al I cal leas ln tt"'is task•s {execultng_1ocaJ_task_ldl to termlf'at4} 
FOR each callee ln the executing task•s callee_llst 

{c a I I _r e 1 at i. on sh lo s { ex E c-.. t ion g_ I o ca t _task_ l d l • ca I I e e_ t 1 st > 00 
Pass cal1ee_local_t3sk_lc as termlnate_calJee_r~o: 

FORE NO; . 
cass execlJtlng_local_t3sk_lc as .•ocal_t3sk_ld; 

PROCES S_END; 

force_callee_termin3tlon: P~OCESS 5.1.2.2.1 = 
Ctermlnate_callee_reo ls tr€ -:allee_loc3l_tasl<_ld cf the callee tol 
C t er m 1 n a ti: • l 
IF callee_local_t3sk_ld ls lr. the executing task•s callee_llst 

<c a I I _,.. e I at i of' sh l o s { e x e cu t l n g _ I o c a t _ t -as k_ 1 d l • ca I I e e_ I l s t > THE N 
get the cal 1ee_glob~b_task_1a from gJobal_task_lds 

(qi ob at_ t 3sk_l cs Cea f I ee_ Ice a I_ tas l_id n: 
get cal 1 a.:_executlon_oricrlty from th~ orlmary_task_1 lst 

( or 1 mar y _task_ J ls t r ca t t e e _ g I ob a I_ task_ 1 d. o t I_ or d 1 r. a I l • exec u t lo,, _Pr 1or1t Y}; 
{m ak e t h '! c a I f e~ d 1 s pa t ch ab I e l 
IF the callee ls f'ot lr. t~e aoproorlate ready_strl~g 1n t~e 

dl spat ach ab 1 e_ task_ Ii st {read y_st r lng Cea 11 e e_e ><~cut ion_ pr lo r l t yl l T~En , 
add the cal lee{otl_oreirall to the reaay_str.i..ngCcal lee_executicn_priorltvrQ 

IF END: 
Ca trigger {signal} ls recessary to cause the calleE task to terMlratel 

IFEN o; 
PRCCES S_ENO; 

get_crogram_descrlctor I PRCCESS 5.t.2.1 = 
crogram_descriotor := task_carameter_btocKsCexecuti~g_task_ld.tocal_task_ldl. 

callee_parameters.oroqrarr_cescrlotor; 
pass orogram_descrlotor; 

PRCCES S_END; 

make_callee_disoatchable 1 PRCCESS 5.1.1.1.4.3 = 
add the catlee(dlscatchable_callee.qlobal_task_ld.otl_ordlnall to 

the appropriate reaov_strlrg l~ the dlspatehable_task_1lst 
Cready_strlrg[disoatchablE_callee.executlon_priorityJJ: 

PRCCES S_C::NO; 
0 



ma k @_ c a I I ~~_kn o w n t PROCESS S • 1 • 1 • 1. 4 • 2 = 
Cflnd an unestablished orlrr.ary_task_llst entry} 

O~HILE (pt t_o,..dlnal ls < m-a>dmum number of prlmar-y_t'3s~s) AND 
(t he ca I t e e i s u r k r o w ri ) O o 
IF NOT primary_task_l lstCptl_o,..dlnal.J.est~bl lshed THEN 

Cmake the call ~e known lr th~ prlmary_task_llstl 
set prlma,..y_task_llstCpt1_ordlnall.estabtlshed to true; 
put exchange_package_ptr, lnltla1_exe~utlon_prlorltv. lnltlal_auantum 

into prlmafv_t2sk_llstCptl_ordlnalJ: 
increment prlmarv_tas~_1lst[Dtl_ordlnall.s~Quarce_number by 1: 
put ptt_o,..dln31 and seauenc~_number {callee glocal_task_id} into 

global_task_lds {global_task_ids[cal lees_local_task_ldll; 
ELSE 

1ncre~ent ptl_ordina1: 
IF END; 

WHILENO; 

IF the cat1ae ls known T~EN 

put cat tees_local_task_id lr'lto callee_tocat_task_ld; 
pass otl_o,..dlnal and executlon_prlorlty as dlspatcrable_ca1 le'!: 

ELSE 
reject; 

I FENO; 
PROCES S_ENO; 

0 

make_task_uoknown t PROC€SS S.1.1.2.~.2 = 
{ t as k_ to_ <le I et e 1 s g Job a I_ task_ id l 

{disestablish tre task•s ~tl_~ntry} 
s e t or- 1 ma r y _ t 3 s k _ I l s t ( t a s k_ t c _ d e I e t e • p t I _ or d l n a I J • e s t ab I l sh e d t c f a ' s e ; 
oass task_ to_ de Jet e .pt t_o,..d lra I as nof'_di soatchab I e_ tas·k: 

PROCES S_END; 
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notlfy_caller_of_termlnatlon t PROCESS 5.1.1.2.~.1 = 
Ccal 1.ar_globat_task_ld ls global_t3sk_ldsCcatJer_local_task_ldJ} O 
IF th~ caller ls not in clscatchable_task_llst THEN 

Cmake th~ cat l~r dlsoatc~atle by adding the caller to the } 
C ready_strlngCexecutlon_prlorityJ - execution_prlorlty ls found in } 
{ prlmary_task_tist[caller_glob3l_task_ld.otl_orcl~al]} 

add the cal1er<:caller:-_glabal_t3sk_ld.ptt_ordlnal1 to 
the appropriate ready_string ln the dlsoatchabl~_task_llst 
Cready_strlnq{executlo~_crlo:ltyJ}; 

I FENO; . 
pass term lnat l ng_t ask. I oca I_ task_l .j as te-rmlnat in g_ task_! d; 
oass termlnatlng_task.global_rask_ld as task_to_delete; 

PROCES S_END; 

ret~rn task status : PROCESS s.1.1.1.s.2 = 
Cret~rnlnq_ca1t~e ls the rEt~r~inq cal lee•s local_task_ldl 
return/oass cal lee_task_ld; 
{i.e., move t3sk_oarameter_blocks!returnlng_cal leel .cal lee_task_status} 
( to tas~_oarameter_blocksCreturning_cal leel.calte~_task_status_polnterl 
( settlng complete to trl;e.J 0 
oass returnlng_cal I ee; 

PRCCES S_ENO; 

0 



3-l'f 7 
return_to_user_oroc_ca11er J PROCESS s.1.1.2.1.2 = 

{This process has the effect of returning to the caller Ci.e.~ tas~} 

Qlritlator) of first user proceaure - executlnq any block exit } 
{crocessir:g conoltio~ hardlers that may b~ outstanding. } 

sfsa •= sfsa_polntEr; 
{last stack_frame to unwlr.d has a psa_reglste.r_lmag~ = nlll 
WHILE Cstack_fra~~ ls not the last user stack_framel <sfsa <> nlll OC 

IF Ca pop woulo cross rlrgsl 
(sfsa.ring_rumter < sfsa-.ps··a_reqlster_irrage.rl,,g_numberl TH'EN 
Cmove the current stack_frame to the next higher rlnq stack_segmertJ 

Cro~nd destination dyramlc space pointer to a word boundary) 
sfsa-.dsp_register_lrrage := <sfsa-.dsp_re9lster_l1T39e • 7' mod 6; 
#bytes t= dsp_reglster.cf fset - csf_reglster.offset; 

FOR i I= 0 TO Ubytes - 11 DO 
sfsa-.dso_reglster_l~ageClJ := csf_re9lster-r11; 

FORE NO; 
Ccreat@ a new stack_fr~rre_save_area ln that stack_segm~rt by ~cving } 
{th e e x@c u t in g re g I s t Er s t o t h a t a r ~a • th i s m a v be b e s t ac co n ~I l she dJ. 
{by callirg a orocedure - h~vlng the orocedure mo~e tre stack frame J 
Csave ~rea which ls laid down to the new stac~_fra~e_save_3rea. } 
new_sfsa := tsfsa-.~s~_reglst~r_lmage •#bytes+ 7l mods: 
move_ e x e c '- t l r g _reg l s 't er '5 ( n e w_ s f s a ) ; 
Ccompu~e new oolnters for the reqisters In tha cuw.my sf sa.} 
naw_dso :~ (new_sfsa • #slze<new stack_fr~me_save~3rea)); 
rew_csf := sfsa-.dso_reglster_image; 
n~w__p_reglster := #tcc<rlrg_crcssing_return) + 2; 
new_p_register.ring_n~"ter t= sfsa-.osa_reglster.rlng_number; 

C) new stack_fra~e_save_arec.psa_reqlster_image t= sfsa; 
new stack_save_frame_ar~a.p_reglster_lma9e t= n~w_o_reglster; 
new stack_frame_save_arca.dso_reglster_lmag~ t: n~w_dsp; 
new stack_frame_save_area.csf_register_i~age t= rew_esf; 
ps 3 _r e g ls t er : = n e w _ s f s a ; 
{set the ao~roprlate tos r~glster to point to the new stack_fr~me.} 

tos_registerC~e~_csf .rlng_rumb~rl t= r.ew_cst; 
/rl~g_crosslng_returr/ 

r~turn to the new stack_frame; 
IF ENO; 
~op the stack_frame: {co~ ~111 cause block exit crocesslng } 

Ccondltlor handlers arc continued co"dltion h3nCl€rs to execute.l 
sfsa t= psa_r~glst~r; 

WHILENO; C~lterrative: this process coutd oerform the same functlorsl 
Cas condltlcn processing. first determining if 3 block exltl 
{wou1d occur 3nd ther firaing th~ condition handler - cal linql 
Cthat handl~r oirectly frcm this process.} 

{return to the last stack_fra~e in the t=s~} 
PROCES S_E:NO; 

. I • 



set_executlon_relatlor.ship t PROCESS 5.1.1.1.4.1 = 
Ccal lees_local_task_ld ls the cal Jee•s •ocal_task_ld.} 
IF execut lon_re lat !or.ship ls wait THEN 

cut cat l~es_local_task_lc lr wait_for_callee; 
ELSE 

put zero ln wait_for_csllee: 
I FEN o; 
pass callees_tocal_task_ld; 

3-1<?8 

Cexecutlng_global_task_ld is glo~al_task_ldsCexecuting_tocat_t3sk_ldJ} 
oass executior_relatlons~l~ + executlng_globat_task_id as 

calJer_dlsoatchabf llty; 
PROCES S_ENO; 

terminate_task 1 PROCESS ,.1.2.2.J = 
Clocal_task_ld ls thls task's local_task_ldl 
{task_parameter_blockClccal_task_idJ is this t3sk•s task_oar3meter_bloc4<l 
IF task_par~meter_blockClocal_task_ldl.tasli(_st~te ls NOT 

<terminatiri£_rormal ly OR termlnating_abrormal ly, THEN 
pass ~tatus{~bnormal - fcrcEd termination> as exlt_reQu~st; 

IFEN 0: 
PROCES S_ENO; 

uodate_task_state i PROCESS s.1.1.2.1.1 = 
Cexecuting_local_task_ld ls t~e exiting task•s local_task_ldl 
Ctask_stat~ and status are lr task_o3rameter_blockC~xecuting_local_task_id} 
orevent access to exiting tasK•s task_state by another @xecution instance 

of uodate_tas~_state: 
IF task_st~te ls not (termlnatlng_normal I y OR terminatlnq_abnor-rrat ly t THEN 

IF ~xit_reQ~est{statusJ ls rormal THEN 
set task_para~eter_blockCexecutlng_local_task_lcl.task_state 

to termlnatlnq_normal Iv; 
ELSE 

set task_oarameter_blcckCexecutlng_local_task_ldl.task_state 
to termlnatlng_abncr"ally; 

IF ENO; 
permit access to exltlng task•s task_state; 
set exltlng task•s task_status to exlt_reQuest{statusJ 

setting com~lete to tr~~; 
sf sa_oolnter t= psa_regl~tEr: 
pass sf sa_Pol~ter; 
pass executlng_local_task_id as ~xltln9_t3sk_ld; 

IFEN o; 
oermlt access to exiting task•s task_state; 

PRCCES S_ENO; 

0 

' 0 

0 , 
I 



vatidate_crogram_executlon i PROCESS 5.1.1.1.1 = 
Clocat_task_ld becomes c~lle@'s local_tas~_ldl 

~revent acc~ss to task_p3rameter_blocks by other instances cf 
'->1 exec~tlon attamotlnq to establish a task - the executing task or 

another task in the j o b • 
I oca 1_ t as t<_i c1 1 = O ; 

Csearch for an unestabtisr~d task_parameter_bloc~l 
REPEAT 

1ocal_task_ld := lcca1_task_ld • 1; 
UNTIL (task_parameter_btocksClocaf_task_ldJ.task_state = 

unestablished> or tlocal_task_ld = maxlmum_tas~s_per_jobl; 
IF task_parameter_blocksClccal_task_ldJ.task_state = 

un es tab I !shed THEN 
Cset callee_task_oaramet~r_block established} 
task_parameter_blocksC lccal_tas'k_ldl.task_state = est"3bl lshed; 
permit ~ccess to .task_oararre:ter _b 1 ocks; 
put local_task_ld in callee_local_tas1<_ld; 
pass execute_reQuest_stat~sCnormall; 
pass local_task_id as cat IEe_task_ld_resp; 
pass callee_task_statusClncomolete}; 
pass focal_task_ld as cal tee_ordlnal; 
pass local_task_la 1s executlon_crdlna1; 

ELSE 
permit access to f~sk_para~eter_oloc~s; 

pass execut~_request_status{ab~orma1 - max tas~s ~xceededl; 

I FEN o; 
PRO CES S_E ND; 

~t_for_callees t PROCESS 5.1.1.2.1.3 = 
{exltlng_task_lo ls the exltlr.g task's locaf_task_ldl 
Cexecutlng_global_t3sk_io ls globat_task_idsCexltlrg_t~sk~ldJ} 

CNCTEt modlficatlon of th.: cal lee_l lst by returning cal l@es must tel 
{ prevented from insp~ction ln the WHILE thru the pass of non_} 
( dlsoatchab~_task tc ersure that the task does not JO Into } 
( WAIT when t~ere arE re cailees. Passing tlm~ as a part of } 
{ nor_dlspatchable_task is ar ~tternate soluticn. l 
WHILE exltinq task•s cal lee_llst 

{c a I I _r e 1 at l o rs h 1 o C e x l t i r g_ t a s k _ l <l J • ca 1 I e-e _ t i st J 1 s n o t e mp t ·f 0 C 
oass ex~cuting_global_task_id as non_discatchable_tas~: 
{returning cal tees wlf I !Taki: thls tas~ disoatchaclf!l 

WHILEND; 
pass exltlnq_task_ld as cal l_ordinal; 
pass exit lr.g_task_ld ~ executing_global_task_ld as ~xitlng_task; 

PRCCESS_ENO; 

walt_for_lo_co~plete t PROCESS s.1.1.2.1.4 = 
{exitlng_task - local ano ~tccal_t:sk_ld wl11 Identify files for} 
{th~ exltlnq task ln flle_tatlesl 
W H IL E t he r e 1 s l Io a c t i v e o n any f i I e O a 

pass ~xe~itlng_task.qlcbal_t~sk_ld as non_dlsoatchabJe_tasx; 
(; U Io co n: p t ~ t i on w l I I m a k e th i s t 3 sk d i s oat ch ah I e l 

WHILENO; 
P ass e x lt i n 9_ t a s k. I o ca I _ t a s l< _ 1 d as ex 1 t l f' q_ t ask_ l d ; 

PROCESS_ENO; 
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delete_task_from_Queue : PRCCESS 5.J.5 = 
FOR qid t: 0 TO Queue_name_t3ble.maxlmu~_Queues_per_job DC 

IF Queue_name_table.QueuE~ceflrltlonCqldl.deflned_boole~n =true THEN 
search aueu~_control_tatt~CQidJ.Queue_connected_tasks fer task_ld 

UNTIL <task_ld ls fo~nd connected to a Queuet CR 
(all Queuq_connqcted_tasks ar• se~rchedt; 

IF task_ld is founa in a~~ue_connected_tasKs T~~N 
set Queue_control_t;ttEColoJ.Queu~_control_blcc~_lock; 
search oueue_control_tableCaid1 .aueue_walt_t lst ·for tas1<_ld 

UNTIL (task_id ls found in the queue_walt_tistl OR 
<the entire oueue_~alt ... Jlst ls searched); 

IF task_lc ls fouro ir the aueue_walt_llst THEN 
remov~ the task frc~ the oueu~_walt_llst; 

I FEND; 
remove the task fro~ aueue_connected_taskCl.e., disconnect t~e 

task frcm tre oueueJ; 
ctear aueue_control_tatleCaldJ.aueue_control_block_loc~; 

!FENO; 
IF ENO; 

FORE ND~ 
PRCCES S_END ~ 1 
d9queue_messa9e : PPCCESS 5.~.~.2.2 = 

hHILE (rec~iv~d_oueue_messaqe has not been passed• AND 
( s t ~ t us ls nor nia I J DO 
IF (Queue_control_table.o~E~e_cortrol_block{aid1.~essage_oueue 

contains a message_block) THEN 
dequeu~ the message_block from the m~ssage_Queu~ to a lccal 

mess age_b I oc k; 
c I ear aueue_co rtro I _b I c ck C q l d l. queue_c ontro l_b I eek_ I oc-k; 
recelved_queue_~essage.sErder_ld 1= message_block.sender_ld; 
recelved_aueue_message.ser.der_rlng t= message_block.senoer_rln~; 

received_oueue_message.segment_offset a= messag~_block.segme"t_offest; 
rec~ived_queue_message.~essage_type i: messa9~_block.rn-essage_typ~; 

CASE "-essage_bJock OF 
=constant_message= 

0 

0 

recelved_Q~eue_message.ccnstant_messa9e 1= messa~e_block.constart_messa9e; 
=ooint~r_message= 

received_queue_message.oolnter_messaqe 1= mess3ge_block.oolnter_message; 
message_block.oolrt~r-"~ssage; 

=pass E d_segmen t= 
Chave manage_sements r~rrcve the oass~d seq"ent<sl from the Jot ard} 
{add the oassed seqment{s) to the caller•s process segment tattel 
{faddr@ss soace>.l 
recelved_Q~eue_message.cessed_m~ssage_segments.n~mber_of_segments t= 

message_block.oassqc_seqments.~umbe~_of_segroerts; 

FOR l 1= 0 TO ~essag~_block.oassed_seqments.number_of_segme~ts 00 
issue svstem_seqment_r~QuesT{messaqe_block.o~ssed_segm~nts. 

p 3ssea_se gment Cl n: 
rec~lved_oueu~_messag~.oassed_message_segmerts. 

pass@d_message_sesrrertCll •= systern_segmert_respon~e; 

{NCTEI manage_seqm~nts mav return abf'ormal status as part cf } 
Csvstem_seg~ent_resconse - in which case the FCR loop orocessl 
Cm~st be reversed tc remove passed s~gments from the tas~ ardl 
{aod back i~to the job. The mess~ge_block rrust be pl3c~d l 
Cback on QueueCflrst cutl. Th@ abngrmal stat~s must th@n tE J 
{passed to the ca I I er (receive_from_Queue_resoJ.} 

FORE NO; 



c 

=shared_ c;e gmen t= 
(have manage_se~ents remove the shared segment(sl from t~e Jot ard~ 
{add the shared segmer.t(sl to the ca11er~s process segment taclel 
{(adoress spacel.J 
received_Queue_message.s~ared_message_segm~nts.number_of_segments 1= 

messaqe_block.shar~c~segments.~Ymter_of_seg~erts; 

FOR 1 := 0 TO m~ssage_block.shared_segments.ny~ter_of_segme~ts 00 
lssue system_segment_reQuest{message_block.shared_segments. 

shared_segmert[iJJ; 
received_Queue_message.shared_me.ssage_segmerts. 

shared_messag~_segmenttlJ 1= system_seqment_resoonse; 
{NOTE: manage_segments may return abnormal status as oar-t of l 
Csystem_seg~e~t_respcrse - in which case the FC~ loop oroc~ss~ 
(must be r~verseo tc r~move shared segments from the task ardl 
{3dd bac~ into the Jot. The message_btock must be olaced l 
(back on Queue(first outl. The 3bnormal status must then tE l 
(passed to th@ caller (recelv~_from_queue_re~pt.l 

FORE NO; 
CASENO; 
pass recelved_oueue_m~ssage; 
P3SS stat~s{normal>: 

EL SE 
I~ no_ \1'4al t THEN 
{form a no_mess:!ge rescorsel 
receiv~d_ou~ue_m~ssag€.~esssge_type 1= no_message; 
rec el v ed_aueue_messa g.:. se,.,der _l d : = executing_ t ,=! s~_ ld; 
recelved_Queu~_messaqe.sender_rlng 1= catler_id_ring_numbe~; 
cJear auaue_cortrol_blcc~(oidJ.Queue_control_block_lock; 

pass r~ceived_oueue_"essa~e; 
oass status{norm~11; 

ELSE 
pass al d; 

!FENO; 
IF ENO: 

WHILENO~ 
PRC CE S S_ E ND ; 1 
dispose_of_condltlon_sign~I t P~OCESS S.2.3.4.3 = 

transform condltior_sig~at tc a condition + condltlon_lnfo; 
condition_sfsa i= traopeo_sfsa{corditlcn_slg~at_envlronl~ 
condltion_enviro~ment 1= coroltion + condltlon_infc + conditlon_sfsa ~ 

tr aoped_ sf s a; 
cass condltion_environment; 

PROCES S_ENO; 1 

0 I 

¥¥ 



dlspose_of_contln~ed~condltlors i PROCESS 5.2.3.5 = 
localize contin~ed_conditlo~s; (disoose_of_condltlo~s may be placlrql 
Ccondltlons Into th~ global contlnued_condltlons as this proc@ss ls> 
Coisposlng of ccndltlons.J 
REPEAT 

IF co~dltlor is d~bug T~EN 
condl tlon_sfsa := -cof't iruea_.condltloo.contlnu~d_cebug.debug_s fsa: 
conditlon_irfo t= -ccntinued~condltion.continued_o@bug.debug_lrdex; 

ELSE 
conditlon_sfss t= n11; 
con di t lon_lf"lfo 1 = ni I; 

IF ENO~ 
pass conditior_~nvironment<condlrlon + condltlon_lrfo + condltlor_sfsa + 

continued_ervlrcnmert-tra~oed_sfsa}; 

UNTIL. alt COl"tlnuec_conditiors have been disposed cf; 
PR C CE S S_E ND ; 1 
dlsoose_of_critica1_frame_f lag t ?~CCESS 5.2.3.1.2 = 

traoped_sfsa ls cf f_envirormer.t; 
executlng_ring_rumcer t= ~-register.rlnq_r.umber; 
IF (trapp~d_sfsa-.psa_r~glster_l~age.ring_nu~bEr > executlng_rlng_ru~cerl ANO 

(estaol lshed_rlrig_alarms[executlng_ring_numberl =true> THEN 
{set a rlng_atarm and cte~r the establlsh~d ring ~•arm} 

set the free_ t lag ln tr@ first stac1'(_frame_save_ar-ea of the next 
highest stack_segme~t; 

0 

rlnq_al armsrexecutlnq_rlrg_rumber • 11 s= true; 
establisned_ring_alar~sCexecuti~g_rlng_numberl i= false; 

I FENO; Oi) 



! f o <'._ C-OC'. tJ-L-H-.o.n. _ U -a-q.. l-s.- s-~ t- --L-n- -tr ao.~ d_ st s.a- .,. 1 r am e _ ~ e ~ r 1.o.-t--er T H-E N-- -· 
condition 1= clock_exlt_prccesslng; 
conditlon_l~fo :=nil; 

co~ditlon_sfsa := traop~a_sfsa; 
pass conditlor_envlronmert<conoitlon + conditlo~_i~fo • cond1t1or_sfsa • 

trapp ed_s f s an ,' 
IFEN o; 

PROCES S_ENO; 1 
dlspose_of_oebug_trap : PROCESS 5.2.3.1.3 = 

{transform debug trap ~rvlro~~ent to debug conditior_envlrormentJ 
debug_lndex t= debug_lndex_register; 
condition t= debuq; 
condltlon_lnfo s= #loc(debug_indexl; 
condltlon_sfsa := traoo~o_stsaCdebug_envlron~entJ; 
03ss conditlon_envl~onment{conditlon + condltlon_lrfo + condltlor_sfsa + 

tr aoo~d_s fsa}; 
PROCES S_ENO; 1 
dlsoose_of_d~ferred_Exit t PROC~SS 5.2.3.3 = 

executlng_rlnq_r.umber := p_register.rlng_~umber; 
IF executlng_rlng_~umbe~ > aef~rred_exit.ring_number THEN 

issue terminate_xtask_recuest (deferred_exit.termlnate_reQuestor, 
deferred_exlt.status); 

IF terminate_xtas~_rescon~e = @St3bllsh_deferred_~xlt THEN 
deferred_exlt.rlng_numc~r t= executlng_rlng_numter; 0: {establish a rina alarm} 
set establlsh~o_rins_alar"s£executlng_rln~-"umberl 1= tru~; 
Cflnd the last stack_frsrre_save_area l~ thls st1ck_s~gmentl 
sfsa := tracoed_sfsa{oeferred_~xit_envlronme~t}! 
WHILE sfsa-.osa_reglster_image.rlng_number = ex~cutlnq_rln9_nu"ber DC 

sfsa t= sfsa-.psa_reslster_lmaqe; 
WHILE NO; 
Cset the critlca1_frcm~_f lag in the last sfsa of the stac~_segmer.tl 
sfsa-.fr1me_descrlptor.crltlcai_frame_fl3g; 

EL SE 
aeferred_exlt. rlng_rurrt:er i= o; 

IFE~O; 
I FENO; 
trao_state s= normal status: 
pass trap_ st ate; 

PRCCES S_ENO; 1 
dlsoose_of_free_f lag : PROCESS 5.2.3.1.1 = 

{dispose of signals} 
slgnal_envlrormert t= tra~o~d_sfsa{free flag environment}; 
pass slgnal_e~vironment; 
IF rlng_alarms{~xecutlng_rl~~-r.u~berl = true then 
ring_atarmsCexecutlng_rlr~_rumberJ l= false; 
{dispose of d~ferred exit ard conrlnu~d conrjitlor5} 
def9rred_exit_envlronment t= traooea_sfsa{free f 119 envlronmentJ; 
pass def~rred_~xlt_envlror~ent; 
contlr"ued_envirorment := trappea_sfsa{fre~ flag ervlronmertJ; 

Qoass contir"ued_envlronl'l"e~t; 
J.FENO: 

PROCES S_ENO; 1 
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d l s p os e_ o f _ o the r _tr~ p s t PR OC t SS 5 • 2 • 3. 1 • 6 = 
condltlon_lnfo a= r11; 
condition 1·= other_secondary_con(jltloT'; 
condltion_sfsa 1= trappeo_stsa{other_tr~p_envlronmentJ; 
pass condltlor._e~vlronmert<cc~ditl~n • condltlon info • condltlon_sfsa + 

tr apoed_sfsa}; -
PRCCES S_ENO; 1 
dlspose_of~plt_t~ap i PROCESS 5.2.3.1.4 = 

{crocass Interval timar l~ter~uot - olt} 
accumfatec_tasK_tlma t= acc~"lat@d_task_tlme • l~ltlal_olt_value: 
(lnltl3f_plt_value - plt_register) to Plt_~egister; 
trao_state :=normal status; 
pass trap_ state; 
cess trap_discosit!oP.~­

PROCES S_ENO; 1 
disoose_of_terminate : PRCCESS S.2.3.4.2 = 

get {termlnatelr@Quastor_task_ld from terminate_slgnal; 
set status to acror~al{beir.g ter~ln3ted by another task ln the Job); 
enaole trap int~rr~ptsCte_register.tef}; 
l ssu e term in at e_xt ask_r e QU~ st ( reQues tor_ t ask_l d., s ta tu st ; 
disable trao lnterrupts{t~_register.tef}; 
IF terminate_xtask_resoonse = est~btish_d~ferred_exit T~EN 

IF ~xec~tln9_rin9_number > a~f~rre1_exlt.rlng_number TM~N 
{establish a rlng alarrr for oef~rred ~xltl 
def~rrad_exit.status l= status; 
deferred_exlt.termlnate_reQu9stor •= reQuestor_task_ld; 
deferred_exit.rlng_numb~r 1= executlng_ri~9_number; 

{establ lsh a ring alarrrJ 
set estabf ished_ring_~1ar"sCex~cuting_rlng_numb~rJ t= t~u~; 
Cf ind the f3st stack_fra~e_save_area ln thls stack_segment} 
sf sa t= traooad_sfsaCtErml~ate_envlronmert}; 

WHILE s fsa-.osa_reglster_iirage.rlng_numher = exe·cutlng_rif'g_number 00 
sfsa := sfsa-.psa_rEgister_l~age; 

WHILE MO: 
Cset the crltical_frsme_f lag in the last sfsa of trE stack_segmert1 
sfsa-.frame_descrlotor.critlcal_fr3me_f laq; 
IFE~O; 

I FENO; 
cass traoo~o_state{normal + trapped_sfsa>; 

PROCES S_ENO; 1 

0 

0' 

0 



d~ose_~!th_no_handl~r i PRCCESS 5.2.3.6.2 = 
executlng_rinq_rumber t= ~-reglster.rlr.g_rumber: 

IF (executlng_rlng_"u"'ber = rrax_user_rlngt OR 
(condition ls not a col"tif'lled_condltlon, THEN 
pass cof'ditlon_e"vlronment: 

ELSE 
Cadd the conditlo" to t~e cortinuad_condltions llstl 
Cand establish a ring alarrrl · 
contlnued_condltlon.conaitlon t= condition; 
IF conditlor is debug TH=N 

contl~ued_ccndltlon.ccrtlrued_d~bug.debug_sfs~ := 
con d 1 t 1 on_ s f s a- ; 

contlnued_co"ditlon.ccrtirued_dabug.debug_l~dex 1= 

con d l t 1 on_ l n f o- ; 

IF ENO; 
{estab1 lsh a ring al'.lrrrl 
set est ab I lshed_ring_a larrrs[executlnq_ring_numb'!rl s= true; 
{f lnd the last stack_fra"e_save_area in thls stac~_segment} 
sf sa t= trapoed_sfsa; 
WHILE sfsa-.osa_reglster_lrrage.ring_number = ~xecuting_rlrg_number 00 

sfsa := sfsa-.psa_register_iwage; 
WHILE NO; 
Cs et th e c r l t le 3 I _fr am e _ f I a 9 l n t he I as t s f s a o f t r e st '3 c k_ s e 9 m e rt 1 
sfsa-.fra~e descriptor.critical frame f lao; 

Qpass trapped_state{trap~ed_sfsa-• nor;al status}; 
.1. FEN o; 

PRCCES S_E NO~ 1 
dlsoose_wlth_~o_handler : PwCCESS 5.2.4.3.2 = 

executlng_ririg_rumber i= ~-reglster.rl"g_number: 
IF < execu t lng_r lrig_rurrbEr- = irax_t..:ser _r lngl OR 

(condition ls not a co~tlr.~ed_condltlo~} THEN 
pass co" di ... l on_e nv l. ron m~r t; 

ELSE 
Caod the corditiori to the ccntlnu~d_c~ndltlons I lstl 
{and astabf ish a rlrg alsrrrl 
contlnued_conaition.corcltlon :=condition; 
IF conditio~ is debug T~EN 

contlrued_condltlon.cortlru~d_dabug.debug_sfsa t= 
con di ti on_s f s a-; 

contlrued_condltlon.cortlrued_debug.debug_lnd~x := 
con d l t i on_ l n f o- ; 

If ENO; 
{establ lsh a ring alarm} 
set establlshed_rlng_alar~sCexecutlng_ring_number1 t= true; 
Cf ind tre last stack_fra"e_save_area I" this stack_segment} 
sf sa := trapoed_sfsa; 
WHILE sfss-.osa_register_l~age.rlng_number = executlng_ring_numt@r' 00 

sfsa i= sfsa-.rsa_reglster_lmag~; 
WH IL ENO; 
Cset the critlcat_fra~E_f1as in th~ last sfs~ of t~e s'ack_segmertl est sa-.fr~me_descrlptor .er itlcal_f"ame_f I ag; 
pass cor"dltlor_stat~{condltlon_sfsa + normal stat~sH 

IFEN o; 
PRCCES S_ENO; 1 
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disoose_wlth_hand1er a PROCESS s.2.3.&.3 = 
IF <condition ls a (prl~ary_condltion CR secondary_condltlont) ANO 

<the corr~sporclrg ~statllshe~_descrlptor-.condltlcr_handler_actlv~ 
co nd i U on 1 s set ) THEN 
pass conditlon_envlroomert{system_defauttl; 

ELSE 
IF <coneitlon is a <orimary_co~dltlo~ OR secondarv_co~dltlon>l T~N 

set tne correspondirg ccrdltlor ln establlshed_aescrlptcr-. 
con d l t 1 on_ ha n d I er_ act 1 v E ; · 

IF ENO~ 
current_condltlon.handler_actlve a= true; 
current_condltion.condltlcr t= condition; 
current_conaltlon.conditlcr_info := condltlon_l~fo; 
current_conditlon.conditlon_sfsa i= condltion_sfsa; 
current_ con di t lo n • e: stab I l sh e d_ des er l pt or i = ~st ab I l sh e d_ d Es er 1 o t er : 
current_condition.estacllshed_descriptor_sfsa 1= 

est ab t 1 shed_ de s c r l pt c r _ s f s a ; 
enable trao l~t~rrupts Cre_reglster.tefl; 
Cestabl lsheo_cescriotor-.condltlon_handler points tc th~} 

Cconditlon handler whlch ~ii I process the conditlor_~andler_reQuest.J 
issue condltlor_h3ndler_reauestCcondltlon+condltlo"-lnfo•conditlcn_sfsa}; 
disable trac lnterrupts{t~_reglste~.tef }; 
current_conditlor.handler_actlve t= f3lse; 
IF C con d l t 1 on ls a < o r l rr a r y _con d l t i on O R see o,, d a r v _ <: o n d l t l on) l r HE N 

clear the correspondlns condition in establ lshec_cescrlptor-. 
condltlon_handter_active: 

IF ENO; 0" 
pass trapped_state{trap~e~_sfsa + condltion_handler_respo~seCstatusJ; 

I FEN o; 
PRCCES S_ENO; 1 
dlsoose_wlth_handler t PROCESS 5.2.4.3.3 = 

current_condltlof'.handl@r_actlv~ l= true; 
current_conoition.conoltior. s= conaltlo~; 
current_condltlon.condltion_lrfo i= conditlon_lnfo: 
current_condltlon.conditlor_sfsa := condltlon_sfs~; 
current_condltior..establlsrec_descrlotor := established_descrlptor; 
current_conditicr. est3bl isr~c_dl!scriotor_sfsa t= 

established_dEscriptor_sfsa; 
{established_descriotor-.co~dltion_handler oolnts to the} 
{ c on.1 ! t lo r- -~..a-.r-a.-.t-~-t"'- -W.N-e-h- ~-t-l-- -0-r'-OC~&:~ .t-h-e- -e-0M!-t ! o n:.. h-an-d ~ er_ r eq U-@-s . .t~ -l 
issue conoltlon_hardJ~r_rec~est{condltion • condltlon_lnfo • condltlo~_sfsal; 
current_conoltlon.handter_actlve i= false; 
oass condltlon_st3te{concltlcn_sfs3 + condltlon_har~ler_resco"seCstat~sll; 

PRCCES S_ENO; 1 

0 



0 

omp$cause_conoltion t PROCESS 5.2.4.1 = 
condltlon_sfsa t= psa_reglster; 
Cflnd an ~stab I lshed_aescrlctor tor the condltlon} 
s f s a 1 = c o n cl :t -i c ~.;;;;. s-f s a ; - ·- -- - . - - - - ... 
REPEAT 

IF Csfsa-.fr&me_descrlp•cr.on_condltlon_f lag ls sett THEN 
establlshed_descrlptor := heao_condltlon_llst; 
REPEAT 

IF <~stabllsred_descrlr:tcr-.established_boolear = truet ANO 
((~stabllshed_descrlpt9r-.condltlon =condition> OR 
<~stabJ lsh@d_descrlotor-.condltlon =al l_conoltlons)l THEN 
establlshed_descrl~tcr ls found: 

ELSE 
establlsheo_d@scrlctcr := establlshec_descrictor-. 

establlshed_descriotor; 
!FENO~ 

UNTIL <establish~'j_descrir:tor is foundt OR 
<estab1lshed_aescrlctcr = rllt; 

IF END; 
IF establlsh~d_jescriotor ls not found THEN 

0 , sfsa_ :-= sfsa-.psa_reglster_image; 
IF ENO: 

UNTIL <estab1lsh~d_oescrl~tor ls fcundt OR 
(sfsa-.psa_reglstar_lmage.rlrq_number <>~executlng_ring_number); 

IF <establlsh~d_descrlotor ls foundt THEN 

3-160 

local_condltlon_envirormer.t J= user_def lned_condltlon • condltlon_lnfo + 
con di t ion_s f sa: 

oass local_conaltlon_@rvorcr.ment; 
ELSE 

set status to 3bnorm~ICno established condition h1ncler1; 
pass status{cause_user_ccrditlcn_responseJ; 

IFEN o; 
PRCCES S_fNO; 1 

0 

,,-.. , .. ;., .. , .. ;, •·™' 



flnd_conditlor_nardler 1 PROC.E:SS 5.2.4.3.1 = 
sfsa I= conoltlon_sfsa; 
executlng_rlng_rumber i= p_register.ring_number; 
REPEAT 

IF sfsa-.frame_descrlctcr.cr_conoitlon_f lag is set THEN 
estabtlshed_d~scrlotor t= head_condltlon_llst; 
REPEAT 

IF <~stabllshea_descriptor-.establlsh~d_boole~n =true) ANO 
((established_d~scriptor-.condltlon = condl~lon> CR 
(establ lshed_descrl~tor-.condltlon = a1 l_condltlonstl TH.~N 
condltlon_handler ls t-0u~d; 

establlshed_descrlotor_sfs3 a= sfsa; 
pass cond_handler_~nvironment{condltion_environment • 

~stabllshed_descri~tor • establlshed_descrlotor_sfsa}; 
ELSE 
estabtished_d~scrl~tor a= ~stabllshed_descriotor-. 

estaollsh~d_descrlotor_st3c~; 

IFENO: 

3-IS-"1 

UNTIL (condlticn_handl.er ls found) OR <est30J lshe<3_descrlPtor = nltt: 
IF ENO; 
IF conditlor_hanaler ls not fourd T~EN 

sfsa t= sfsa-.osa_register_lmage; 
IF ENO; 

UNTIL <co~dltlon_handler ls foundt OR 
(sfsa-.psa_re9ister_image.rlng_rumber <> executlnq_rirg_n~mberl; 

IF (condltlon_handl~r is not found) T~EN 

0 

pass cordltlor_environmerf; 0 
I FENO; 

PROCES S_END; 1 
osoScause_condltlon t PROCESS. S.2.4.5 = 

condltlon_sfsa i: Psa_reglster; 
cordltion t= (job_resource_cc~dltlon I access_~ethod1; 
condltion_lnfo a= nit; 
oass local_condition_~nviron"ent(condition + condlticr_lnfo + 

con d l t1 on_sf saJ; 
PROCES S_ENO; 1 
osp$cause_exter~al_cc~altlcn i PROCESS s.2.s.1 = 

form a conditlon_signal frcir oestlnatlon_task_ldt executlrg_task_ic. and 
condJ. ti on; 

lssue a slgnal_reouest {condition_slg~a1}; 
stat us 1= s lgna l_r-=sponse; 
pass statos; 

PROCES S_E NO; 1 

0 



enqueue_waltlng_task s PROCESS S.3 • .3.2.3 = 
.J.f (number of waltlng_tasks in oueue_control_table. 
Uoueue_control_blcckColdl.oueue_walt_llst <> 

queue_na~e_table.~axlrrurr_o~eued_items) T~EN 
add executlng[t3sk_id{waltlrg_task} to oueue_control_tabf e. 

queue_control_b&ockialdJ.Q~e~e_walt_llst; 
clear Queue_control_b1cckColdJ.oueu•_contro1_block_toc~; 
issue task_status_char.qP.{~ait9 ~xecutlng_task_id): 

ELSE : 
clear qu~ue_contr~l_blcckCald].Queue_controi_block_loc~; 
set status abnormalCmaximurr number of waiting tasks ~xeceededJ; 
pass status~ 

I FEN o; 
PQOCES S_ENO: 1 
fl~d_conditior_hardler t PROCESS 5.2.3.6.1 = 

sfsa •= tr3poed_sf sa; 
executlng_rlng_r.umb~r t= o_re9lster.ring_number; 
REPEAT 

0 

IF sfsa-.fr3me_descrlctcr.cr_condltlon_f l~g is set THEN 
estaollsned_descrlotor i= head_condltlon_llst: 
RF.:PEA T 

IF <establlshed_descrlotor-.establlshed_boo1e~n = truel ANO 
((establlshed_descriptor-.condltlon = condltlont CR 
( e-s.tab J ls-h-e-0 .. 0--ese-r lpt-0r--.-con01-t 1-0-n = e--J -J_c-0rdi-t lo.r.-s>) THEN 
concltion_randler ls fou~d; 
establlshea_descrlctor_sfsa i= sfsa; 
pass cond_handler_envlronm~ntCcondltlon_environment + 

establlshed_descrl~tor • est3bllshed_descrlpto~_sfsal; 

ELSE 
estahtish~d_descrlctcr := estsbllshed_descriptor-. 

establishea_d~scrlptor_stac~; 

IfE NO; 

a-1s8 

U~TIL (conditlo~_handler ls found) OR <establ lsh~d_descrlotor = nlll; 
IF ENO; 
IF condltior_hanaler ls rot fou~d T~EN 

sfsa •= sfsa-.psa_reglster_lmage; 
IF ENO: 

UNTIL <conditlcr._handler is fauna) OR 
(sfsa-.psa_reglst~r_lrra5e.rlrg_rumoer <> ~xecutl~~-rlng_"umber); 

IF Cconditlon_handler 15 ~ot fou~dt THEN 
. Pass co ndl t l on_env Iron men t; 

I FENO; 
PROCES S_ENO: 1 

0 
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enQueue_message 1 PROCESS 5.:!.~.1.2 = 
qld a= QUeue_ldent l f ler; 
{form a message_bl ockl 
message_block.sEnder_ld i= E~ecuting_task_ld; 
message_block_send~r_rl~g 1= calfer_id_rlnq_number; 
message_btock.segment_of fset s= oueue_message.seomert_offset; 
rress aga_b I ock. mess age_ t v pe - -:I= - aue.·ue_m(tssaqe. message_ tvi:> e; 
CASE messag~_block.message_type OF 
-=constant _message= 
message_block.co~stant_message := queue_messa9e.ccrst1nt_message; 

=oointer_message= 
mes sag ~-b I ock. pointer _mess age : = oueue_message.oo l nter _message; 

=pas sad_s e gn-~n t = 
£inform ~9~age_se9ments cf the cresence of passeo segment(s)J 
{ln the job and to delete the oassed segment<s> from the} 
Ccaller•s crocess segment tabte <address soacet.l 
mes sage_b I ock. pas sed_segrrerts. number _of _seqments := 

<l ueue_ message.pc sse d_ sE s rrert _iressa ge. nurrber _cf _s~grr.e rt s; 
FCR l 1: 1 TO Queue_message.passea_segments.nu~ber_of_segments DO 

issue system_segme.nt_reQuestCoassea~ Queu~_messaqe. 
oassed_messaqP._segments.oassed_messaqa_segmentClJ}; 

mes sag e_b 1 oc k. o a sse d_ s eg lf.4=T' ts. oa ssed_sagment C 1 l := 
SY st em_segmen t_resoors-:: 

CNOTEt manage_seqments ~av return abnormal status as part of} 
Csystem_segment_response - ln whlch case the FOR loop orocessl 
Cmust be raversed to re~ove oassed segments fro~ the Job and l 
{add them back into tre call~r·s 3ddress space. The abnormal} 
{status ~ust then be p:ssec to the cal ler<se~d_tc_cueue_resotl 

FOR ENO~ 
= sha red_s e gmen t = 

Clnform ~anage_segments of tre oresence of shared seqment<s>J 
Cln the Job.} 
message_btock.shared_seg~ents.nu~ber_of_seg~ents 1= 
oueue_message.shared_seg~ent_message.number_of _segments; 

FOR l t= 1 TO aueue_messag~.shared_segments.number_of_segments DC 
issue system_segment_reo~est(shared, Queue_message. 

shar ed_message_segmerts.shared_message_segmentC 111; 
message_btoc~.shar~d_segments.shareo_segment£1l := 

system_segrnent_respor.se; 
CNOTE: m3nagE_segments "ay return abnormal stat~s as part of J 
{system_segment_resoonse - ln whlch casa the FOR lco~ process} 
{must be r~versed to re"ov~ shared segments fro~ tre tob. The} 
{abnormal status <send_to_aueue_responsel must the~ be oassad} 
C to th E ca 1 I er. l 

FOR ENO; 
CASE NO~ 
enoueue the messaqe_block on aueue_control_table. 

Queue_control_b1ockCqldJ.~essage_queue; 
PROCES S_END: 1 

0 

0 



3--/6 I 

omp$connect_queue I PROCESS S.~.2.1 = ,j'.1 

.>:t""'l a t caller_id_rlng_numb~r from xo left: 
t Queua_name_table_lock; 

qid •= o; 
REPEAT 

IF (queue_~ame_tabJe.queu1_ceflnltlon{qldl.deflned_bootean = truel ANO 
(queue_r.3me = Queue_r.~me_table.Queu~_deflnltlon(qidJ.~ueue_name1 lHEN 
queue_nam@ ls ln oue~e_ra~e-~able; 

ELSE 
aid t= qld • 1; 

IF ENO; 
U~TIL (queue_name ls in ou~ue_n~me_tablel OR (qld = qugue_name_tab1e. 

maxlmum_queues_per_J obl: 
IF queue_rame ls in oueue_~aw~_table THEN 

0 

set Queue_control_blockColcl.Queue_control_block_loc~; 
clear queue_nam~_taole_lock: 
IF (ca• ler_ld_rlrg_numb~r <= Qu@ue_name_table.queue_def lnltion{qldl. 

usage_bracket> THEN 
count the number of corrected_tasks: 
IF (number of connectea_tasks <> 
queue_n~me_tabl~.maxlmum_number_connectlons_Pdr_queuel THEN 
IF (executing_task_ldCoueue_connectect_task} not in 
Queue_control_table.c~eue_control_bfock[Qla1.oueue_connectEd_tasks> 

THEN 
(connect the task to the oueue} 
add a Queue_connected_task{executlng_task_iaJ to Queue_cortrol_tabte. 

oueue_co~trol_b1cck£olol.Queue_connected_tas~s; 

clear o~eue_control_blockColdJ.oueu~_control_block_lo~k; 
pass queue_ldenltlfer = ola; 
Dass status{n~rmall; 

ELSE 
ct~ar aueue_controt_tlockColal.oueue_controf_btock_lock; 
set status abnorrral{task alr~ady connected to this au~uel; 
pass status: 

I FE NO; 
ELSE 

c: !ear 0-ue-v-e;;...-e-on-t-r-0--t-... -t--l-c-cki-O-l-0-J ...... <!ueu..e-... con-tr-o f-_n I cc k_ I oc~; 
set status abnormal{"aximu~ number of tasks aready cornecteol; 
oass status; 

!FENO 1 
ELSE 

clear queue_contro t_t t eek [old 1. Queue_contro l_b I ock_ I oc4<; 
set status abnormal Cea Iler cannot connect to thls Queue - ca1Jers rlrg 

Cis > us3g~ bracketJ; 
pass status; 

IF ENO; 
ELSE 

clear Queue_name_table_lcck; 
set status aonorma1Cno s~ch oueu~Caueue_namel defined}; 
pass status; 

IFEN o; 
PROCESS_ENO; 1 

0 

; ' ;.;., ,, .,. &f . .!; 



ompScontlnue_to_cause s PRCCESS 5.2.4.4 = 
IF current_cordltlon.handfer_active THEN 

3-/1:,~ 

Cf lnd ar ~stablished_oescriptor for the condltlorl 
estab1lshed_descrlptor •= cvrrEnt_condltlo~.establlsh~d_descrlptcr-. 

estabtlsh~d_descrlptor_stack: 

condition := current_condltlon.condltlon; 
WHILE (establlshed_descrlctor not fou~d) ANO (est3blish~d_descrlptor 

<> nl t J O O 
IF (es tab I lshed_descrlptcr-.est"3b 1 lshed_bootear = true) AND 

((~stab11shed_descrlctor-.condltlon = condltlonl CR 
(estabtished_descrlctor-.co~dltlon = alt_condltions>l THEN 
establlshed_descrlptor ls found; 

ELSE 
estabflshed_descrlotor t= est3bllsheo_descrlptor-. 
establlshed_d~scrlctor_sracx: 

IFENO; 
WHILE NO~ 
Clast stack_frame to se3rc~ has 3 psa_register_l~age: nlll 
sfsa t= current_condltion.establlshed_descrlotor_stsa-.psa_~eglste~_image; 
WHILE (establ lshed_descriptor is not found) ANO <sfsa <> nllt DC 

IF sfs3-.frame_d~scrlptor.on_condltlon_flag ls set THEN 
estabtlshed_o~scrlotcr := head_condltlon_llst: 
REPEAT 

IF (establ lshed_d~scrlPtor-.establlshed_boclean = truet ANO 
«establ lshed_descrlPtor-.condltlon = cof'dltlon> CR 
Cestabll shed_d.:scr lptor-.co~dlt ion = 31 I _cond lt lonslt Tt-itN 
establlshed_oEscriptor ls found; 

0 

ELSE 
estabtlshed_descrlotor t= ~st~bllshed_descrlotor-. 

~stabt lshea_descrlptor_stack; 
() 

I ff:NO; 
UNTIL (establlsheo_c~scrlptor is fou~d) OR t~stablished_descrlptor = 

n i 1>; 
!FENO; 
IF established_descriotor ls not found THEN 

sfsa := stsa-.psa_regist~r_i~age: 
!FENO; 

WHILE NO; 
IF establlshed_descrlctor ls found TH£N 

establlshed_descrlotor_sfsa z= sfsa: 
condltlon_lnfo 1= curr@rt_c~~dition.condltlon_lrfc; 

condltlon_sfsa i= currert_cor.ditlon.condltlon_sfsa; 
P3SS disposable_cond_envlronment{condltion + condltlon_lnfo + 

condltion_sf sa • est:bllshed_descrlotor • est~bllsh~d_descrlctro_sfsal; 
pass stat~s{norrral}; 

ELS!:: 
pass status{abnormal - ro established descrlotcr f~und}; 

IF ENO; 
ELSE 

pass status{abrormat - ccrtlnue_to_caus~ ls invalid from cth~r t~a~l 

!a-cordit1on handlerJ; 
IFEN o; 

P~OCESS_E NO; 1 



0 
pmp$deflne_aueue t PROCESS ;.3.1.1 = 

get caller_ld_rirg_rumber frcrr xO left; 
IF call~r_lrl_rlng_numbar <= removal_bracket TH~N 

set Queue_n 3me_ tab I e_ I eek; 

C: 

Qid I= O; 
REPEAT 

IF (Queue_name_table.o"'.a'-'e_de.finl.tion{qlaJ.defirec_booiea" = trual AND 
(Queu-e_l"arre = aueue_rame_ tabJ e. oueue_def lr.1 t lcrtq ld l .• ouEue_ramel THEN 
Queue_name ls ln Queue_nam~_table; 

ELSE 
aid t= olci + i: 

!FENO; 
UNTIL (Queue_ramP. ls in aueu~_name_table) OR Cold= Qyeue_n~me_table. 

maximum_Queues_oer_f ob): 
IF Queue_rame ls not ir aueue_n~~d_table THEN 

/sear ch_ for_ fr ee_entry/ 
FOR free_entrv := O TO oueue_rame_tabl@.m~xlmurr_o~~ues_~er_)ob 00 

IF (Queue_nam~_table.oueue_d~finltlonCfre~_entryJ.rteflned_bcctean = 
f a' s~, THEN 
exit /search_for_free_entry/: 

IFE NO; 
FORENO; 
ou~ue_name_table.oueue_deflnitlon[free_entryJ.oueue_name := QUEue_n3me; 
queue_~ame_table.oueue_ceflnltlontfree_entrvl.r~moval_bracket t= 

rem o v a I _ b r ac k e t ; 
aueue_name_tabte.aueuE_ceflritlon{free_entryJ.~sage_bracket 1= 

usage_bracke t; 
oueue_nam~_table.Queua_deflnltlontfree_entrvl.d~flnEd_boo1ean t= tru~: 

set Queue_cortrol_btcckC~r~e_entryJ.au~ue_control_bloc~_lock; 
ct ecr ou~ue_r.arre_ tab I e_.1 eek; 
initialize oueue_control_tabte[free_e~tryJ; 
C~ueue_conrected_tasks are probably really a doutle linkqd tlstl 
{Queued_ltems are prob3b1v single linked QUEUES - alt wl• I ~ea~lre} 
{lnitlalizec to a null state.} 
cl ear oueue_contro l_t I eek ( free_ef'ltrvl. aueue_cortrol _b I ock_I ocic; 
pass status{normoll: 

EL SE 
ct ear Queue_na me_ t ~b I e_ I ock; 
set status abnor~al{~a~l"um au~ues def lnad): 
Pass statl.is: 

IF ENO; 
ELSE 

set sta,us abnormalCremoval_brac~et > call~r execution ri~gl; 
pass status; 

I FEN o; 
PRCCES S_ENO; 1 

,. . -· ' . - .. , 
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pmo$dlsconnect_Qu~ue : PROCESS 5.3.2.2 = 
IF (Qld <= oueue_na~e_tabl~.waxlmum_oueues_oer_1obt ~NO 0 

(Queue_r~~e_table.aueue_ceflnition.deflned_boole~r =true) T~EN 
set Queue_control_blockCqioJ.queue_control_olock_lock; 
IF <executlng_t5sk_ld{au~ue_connected_t~skl in 

Qu~ue_control_table.oueue_cortrol_btockioldJ.qu~ue_connected_taskst THEN 
Cdiscon~ect the task frc" the Queue} 
delete executlng_task_ic{Qu~ue_connected_task} from 

Queu@_contro1_table.queue_control_block{oldl.oueue_cor.nected_tasks; 
IF <ex@cutl~g_t3sk_ldfwalting_tas~} ln 

Queu'?_control_table.oueue_cortrol_block[Qldl.aueue_walt_tist> Tt4EN 
deiete executing_task_ic{~altlng_task} from 
Queue_control_t~ttE.O~Eu~_control_blockCQl~1.cueue_~alt_11st; 

!FENO; 
clear oueue_conTrol_blockColdl.oueue_control_block_tock; 
pass status{nor~a11; 

ELSE 
c! e :r -QJJ.eJ.J.e .... cont.r-0-l:.;t-!--0ck-[-Q-l-0-J.-1-QJJ-e-u-e_.c~mtrn t_b ! cck.;..--J.oc'k; 
set st3tus abnormal{task ls not coonect~d to this ~ueue}; 
pass status; 

IF END; 
ELSE 

set status abnorm:sf{il le93I Qld or aueue ls not c-=flned1; 
pass status; 

I FEN o; 
P~OCES S_ENO; 1 
pmoidls~stab1lsh_cono_hanolP.r l PROCESS 5.2.2 = 

(f lnd an estabt i~h~d_descrlctor for the condition} 
sfsa i= os3_reglster; 
REPEAT 

IF sfsa-.frsme_descrlctcr.cr_condltlon_f lag ls set THEN 
establish~d_descrlptor _1= head_conditlon_llst; 
REPEAT 

IF <establlshed_descrlotor-.establl~hed_boole~n = truel AND 
(estabf lshed_d~scrl~tor-.condltlon = condltlor.) THEN 
estaollshea_descrictor ls fourd: 

ELSE 
established_descrlctcr a= estabflshed_descrlptor-. 

establishea_descriotor_stac~; 

I FE NO; 
UNTIL (sstac1lshed_descriptor ls fourci> OR <est3bllshed_descrlctor =nit>: 

IF ENO; 
IF establish.ed_descrlctor ls not fou~d THEN 

sfsa t= sfsa-.psa_r~glster_lmage; 
IF ENO; 

UNTIL Cestablisred_cescrlptcr ls found) Qq 
(st3ck_seqmenttmax_user_rir~l has bee~ searched); 

IF (establlsh~a_descrlptor is foundt TH€N 
{disestabtlsh the established d@scrlotorl 
establlshed_descrlptor-.~stablished_boolean i= false; 
pass statusrnormat}; 

ELSE 
oass status{3bnormat - ~o oescriotor fou~a}; 

I FEN 0; 
P~OCES S_ENO; 1 



0 
pmo$establish_conoitlor_haral€r i PROC~SS 5.2.1: 

Censure estabt ish_cescrictcr is in cal ler•s stack_fra1T~} 
s f s a 1 = p s a_ re g is t er ~ 
IF <established_descrlptor < sfsa-.dsp_reglster_lm2qet ANO 

Cestabl ishec_desrlotor > sfsa-.·C:st_reqlster_lmage' l~£N 
disable trap interruots{te_reqister.tefl: 
{stack the established_cescriotor on establlshed_ccr1tlon_stackl 
IF (sfsa-.frame_descriotor.on_condltlon_ftag is sEtt TH€N 

estabtlshed_descriptor-.Pstabllshed_descrlptor_stack 1= 
heac_conditior_llst; 

ELSE 
establlshed_descrlotor-.estab1ished_descriotor_stack 1= nil; 

IF ENO; 
head_cordlt lor'_I 1st := est'3bJ lsht=!d_dascrlptor; 
estab11shed_descriotor-.ccrditior 1= condltior; 
estab1ished_descriotor-.estabtis~ed_boolean 1= true: 
enable trap lr.terrupts{te_register.tefl: 
pass status{normatJ; 

ELSE 
pass status{atnor~al - oescriptor not caller•s sf~ck fram~l; 

IFEN o: 
PRCCES S_E NO; 1 
p~$get_Queue_I lmits t PROCESS 5.3.4 = 
u;eue_tlmlts ~: oueue_n~we_tabl~.maxlmum_Queues_per_job + 

aueue_narre_table.~aximum_con~ectlors_p~r_aueue • 
aueue_n~me_tctle.maxlmum_oueued_ite~s; 

pass Queue_timlts; 
PRCCES S_ENO; 1 

0 
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p~o!re~ave~QYiY@-l-gRQCESS-5~~~1.~-; ______ - . -
get caller_ld_rl"g_riumb'!r frcrr xO left; 
set aueue_name_table_1ock; 
qld s= 01 
REPEAT 

IF (Queu~_name_table.a~eu~_cef lrltlor{oldJ.deflned_bootear = truel ~NU 
<~ueue_name = oueue_narre_ table.oueue_def inltlorCold ].queue_natre) TH£N 
aueue_n3me ls ln ou~u~_rame_tabJe; 

ELSE 
al d i = aid + 1 ; 

IF ENO; 
UNTIL (oueue_narre ls in ouel.e_n~rre_tabte> OP ta id = o\..eue_nam~_tab le. 

maxlmum_oueues_oer_job,; 
IF aueue_r3me ls in oueue_r3me_tab1e THEN 

IF (cal lt!r_ld_rlrq_nu"lber <= oueue_name_table.aueue_deflnltlonC<JidJ. 
removal_bracket> THEN 
IF oueue_cortrot_table.o~eue_control_b1ock[oldJ.q~eue_ccnnecteo_tasks 

ls emoty THEN 
IF queue_control_table.aueue_contro•_block[oidl.message_oueue 

ls emcty THEN 
Cr@move the oueue CEfinltlonl 
Queu~_name_table.Q~eue_deflnltlon[Qldl.deflred_boolean a= false; 
clear aueue_name_table_tock; 
pass status{normatJ: 

ELSE ~ 
cfear o~euE_n~mo_tstle_lock; 
set status abnormal{there messages enaueuedl; 
pass stdtus; 

IFE NO~ 
ELSE 

clear ou~ue_~ame_table_lock; 
set st3tus abnormal{tss~s are still connecteo tc ou@ue}; 
Pas s st a t us ; 

!FENO; 
ELSE 

clear Queue_narre_table_lcck; 
set status abnormal{cal ler cannot r@move this q~e~e - callers rlrg 

Cls > remov3 t bracket]; 
pass status; 

IF ENO; 
ELSE 

clear ~u~u@_n3me_tabl~_lock; 
set status· abnormaJ{no such aueue defin~dJ; 
pass status; 

I FEN o; 
PRCCES S_ENO; 1 

0 

0 
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0 
pmo$status_aueue : PRCC£SS ?,3.2.3 = 

IF (Qld <: oueue_name_table."axlmum_Queues_oer_lobl ~~EN 
IF (Que\Je_name_table.QUP.\.ie_cefinltlonfQldl.deflned_boo1ear. = truel THEN 

number_connectEd_t3sks 1= nu~ber of Queue_connEcted_tas~ ln 
Queue_control_t~ble.oueue_control_block[Qldl.Queue_corn~cteo_tasks; 

number_Qu~ued_messages l= nu~ber of message_blocks in 
Queue_control_table_cueue_control_blocktQidl.message_Queue; 

number_w~itlng_taskss s= rumber of waltlng_task~ in 
QueYe_control_table_oueue_control_blockCaldJ.~ueue_~alt_llst; 

pass status_aueue_respo~seCnumber_connected_tas~s • numtgr_QUE~ed_ltemsJ; 

oass statusCr.ormatl= 
ELSE 

set st~tus abncrmalCaueuetqiol not defl~ed}; 
pass status; 

IF ENO; 
ELSE 

set status abrormalCll legal Qldl; 
pass stat\Js~ 

IFEN o; 
PRCCES S_END; 1 
DTP!St~tus_ou~ues_~~!!ned ! fRCCESS 5;3:1;3 ~· 

nurrb er _def ire d_oue ues : = 0; 
FOR Qid 1= 0 TO aueue_name_tatle.maxlmum_queues_per_)cb - 1 00 

0 
IF o u eu e _name_ ta b I P. , Q u '= u e _ c € f 1 n l t l o ~ C q i d I • de f l n e d _ b co I e an = t rue T HEN 
number_defined_Queu~s 1= number_d~flned_ou~ues + 1: 

IF ENO; 
FORE NO; 
oass number_d€f ir.eo_Qu~ues: 

PRCCESS_ENO; 1 
pmp$test_condition_handl9r : F~CCESS 5.2,4.2 = 

Ctest_sfsa_polnter ooil"ts tc a durrmy stack_frame_save_area suopJled by} 
{the ca11er.l 
test_sfsa_poi~ter-.osa_reglster_imgge 1: osa_reqlst~r; 

tocat_condltion_~nvlronment t= conditlon_to_t~st • co~dltion_lnfo • 
t e st_ sf s a_ o o l n t e r : 

pass locat_cor.diticr._envircrwent; 
PRCCES S_ENO; 1 
ready_walti~q_tasks 1 PROCESS S.3.3.1.3 = 

WHILE (th~re are waiting_tasks in Queue_control_table.oueue_contrGl_b1oc~{QldJ. 
queue_walt_listl 00 

issue task_status_charge{readyy oueue_controt_table. 
aueuE_contro1_blockCa1cJ,Queue_walt_listJ; 

detet@ th~ waltin~_task from the Queue_controf_tatle. 
Queue_cor.trol_block[alol.Queue_wait_llst: 

WHIL ENO; 
clear Qu~ue_controt_block{aicJ.queue_control_blcc~_lcck: 

PRC CE S S_ E NO : 1 
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reestablish_trapoed_envlronmert : PROCESS 5.2.3.2 = 
IF status ls normal THEN 

3-1'8 

IF <wait_actlvlty_llstCe~~c~tlrg_task_ld.loc~l_task_ldJ ls emctyt T~~N 

enable trap lnt~rrrupts{te_r~glster.tefl; 
issue task_status_ch3nge{wa1t1; 

ELSE 
s~t trap ~nable aelay 3rd trap enable flip-flop in t~_reglster: 

IF ENO; 
ESLE 

issue termlnate_xtas~_requestC~xecutl~g_task_ld + statusl; 
IF termin~te_xtask_resoonse = establlsh_deferred_~xlt THEN 

CestabJisr a rlng alar~ fer deferred exlT} 
executlng_rlng_r.umber := o_r~glster.ring_number; 
deferred_exlt.rlng_ru~tEr := executlnq_r!n9_nurrber; 
set est~bllshed_rlnq_alrams[executlng_~if'g_rumb~rl i= tru~; 

{find the last stack_fra"-e_save_ar~a in this stack_segment} 
sfsa 1: tracceo_sfsa; 
WHILE sfsa-.osa_reglster_im3ge.rlf'g_number = execut ing_ri"g_nulT'ber OC 

sfsa t= sfsa-.psa_reglster_lmage; 
WHILE NO; 
Cset th~ crltlcaJ_frame_fl3g in th~ 13st sfsa of the stack_segmentl 
sf s a- • fr a me_ de s c r i p t or • c r i t 1 ca t _ f r am e _ f I a 9 : 

0 

IF ENO; 
set trap enable delay ard trao enable flip-flop if' te_~egister; 0 

IFEN o: 
PROCES S_ENO; 1 
route_slgnals c PROCESS s.2.~.4.4 = 

WHILE the sig~al_buffer is ~ct empty DO 
de Queue ~ s i gna I from the s l gna l_bu ff er; 
CASE slgn~t.signat_identlflP.r OF 
=termlnate_slgr.al_ld= 
pass terml~ate_envlror~ert{slgrat • tracped_sfsal; 

=cat ten d_sl r.ma 1_ ld= 
oass callend_envlronment{slgnal + trapp4d_sfsa}; 

=c ond it lori_s 1 gna l_ld= 
pass conoltion_slgnal_er~iron{slgnal • traoped_sfsal; 

CA SEND; 
WHILENO; 

PRO CES S_E ND; 1 



0 route_ traps.: PROCE:SS- s.z .. J-• .i~ 1-· :; __ ._ - - - . 
trapped_sfsa t= psa_register; 
traps 1= (traoped_sfsa-.user_condltlor._registgr 
traooed_sfs~- .user _m3sk>; 

Ctraps 1~ eQuivatent to secondary_conditionsl 
WHILE traps ls not emoty DC 

IF (process_interval_ti"er ls in trapsl THEN 
traps := traos XOR orocess_int~rval_timer; 

pass plt_envlronment{trapoed_sfsaJ; 
IF ENO; 
IF (free_f1ag ls in traps) THEN 

traps 1= traps XOR free_f 1ag; 
Pass free_f lag_environ~ent{trapped_sfsa>; 

IF END; 
IF (crltlca1_frame_flag is ln traps) THEN 

traps t= traps XOR crltlcal_frame_f laq; 
pass cff_~nvlronmentCtracped_sfsal; 

IF END; 
IF (debug is ln traos t TH EN 

traps a: tracs XOR debu9; 
pass debug_Er.vironmert£tr~pped_sfsaJ; 

IF END~ 
IF (keypoint ls ln traps) T~EN 

traps t= tr=os XOR key~olrt; 

irrage AND 

0. !FENO; 
FOR other_seccrdarv_ccrcltlcn t= orlviteged_lnstr~ction_fault TC 

lnvat ld_bdo_data 00 
IF (other_secordary_con~ltlon ls ln traos) THEN 

traps:= tra~s XOR otrer_secondarv_condltioo; 
Pass other_ t rao_en v lr·cr rrent {other _secof'ldary _con di t l on + t rac ce d_s f sa 1; 

!FE NO; 
FO RENO; 

HHIL ENO; 
PROCES S_E NO; 1 
set_task_dlsposltion i PROCESS 5.2.4.3.5 = 

IF status ls not norm2I THEN 
issue termlnate_xtasx_reauestCstatusl: 
IF terminate_xtask_rescorse = ~stabJish_deferred_~xlt THEN 

Cestabtlsh a ring alarrr for deferred exit} 
executlng_ring_number t= p_register.rlng_number; 

deferred_exit.rlng_numcer := executlng_ring_number; 
set establlshed_rlnq_3lramstexecuting_rlng_numberl t= true; 
Cfind ttie last stack_fra"~-save_area ln this st3ck_segment} 
sfsa 1: condltion_sfsa; 
WHILE sfsa-.psa_r~gister_image.rlng_numb~r = excc~ting_ring_rurrber 00 

sfsa 1= sfsa-.ps3_reglster_lmage; 
WHILE NO; 
Cset the crltlcal_fra~e_ffag ln the last sfsa of the stac~_segment~ 
sfsa-.frame_descriotor.critlcal_frame_flag; 

IF ENO; 
I FENO; 

F(jcES S_ENO; 1 
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syp$cause_conoltlor I PROCESS 5.2.5.3 = 
get the ex~cutlon_control_blcck ~~dress of the destlratlon_task_la 

fr om the pr 1 m ary _task_ I ls t : 
get the signal_buf fer address of th~ destlnatlon_task_id from the 

primary_ task_ I ls t; 
form a condition_slgnal frcrr condltlon, destlnatior._tas~_ld, af\d 

source_ task_lo; 
enqueue the condltlon_slgnal on the slgnal_buffer; 
<I.e., pass the co~ditlon_slgnal) 
set the free_f lag lr. the e~chanqe_package of the executlon_control_bloc~; 
issue task_status_chang~{dEstlnatlon_tas~_ld, readyl; 

PRCCES S_E ND; 1 
system_default_disposers 1 P~CCESS 5.2.3.6.4 = 

{general crocess orly - syst~m default disposers 3r~ not comoletelyl 
{def !n'!--0 -f-or. -a-J-1- .c--0-nd-!-t-l--c-rs-J- -- - .. -- -· - - --
CA SE condition CF 

=orlmary_condltions, secondary_conditlons= 
set status to abnormal ~ith the appropriate status conditi~n lnclcator 

s~t; 

=access_method_conditicn= 
NOP or set status to at~ormal with the spproprlate status condltior 

lndicator sat; 
=Job_resource_corditlon= 
set status to abnormal ~Ith the aoproorl3te status condition indicator 

set; 
=segment _acce ss_cond it lo~= 
set status to abnormal ~lth the 3oproprlate status condltl~n lnclcator 

set; 
CASE NO; 
cass trapped_stat~ {trapoea_ sf sa + status}; 

{abnormal status wit I cause the task to terminate} 
PRCCES S_€NO 11 
system_default_disposers : F~CCESS 5.2.4.J.4 = 

{general ~rocess orly - system default disposers ar~ not comoletely} 
{def !ned for al I condltl<Jrs11 

CASE conditior CF 
=access_metho1_condltion= 

NOP or set status to abncrmat with the aoprooriate status condltlo~ 
i.ndl ca tor set; 

=Job_r@source_cordltlor= 
set status to abnormal ~ith the 3pprooriate st3t~s condition indicator 

set; 
CASE NO; 
~ass condltlon_state{condltlor_sfs3 • status}; 

Cab~ormat status will ca~se the task to t~rminatel 
PRCCES S_E NO; 1 

0 

0 
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0 
valldate_oueue_access & PRCCESS 5.3.3.1.1 = 

get cat1er_ld_rlng_rumber from xO left; 
IF (qld < oueue_nam~_table.~axlmum_queues_oer_jobt THEN 

0 

IF (Queue_name_table.a~-=."e_ceflnltlons[CJldJ.deflr.ed_boojeao = true) TH€N 
IF (ca11er_ld_rln9_numtEr <= queue_name_tahl@.a~eue_def inlticnCqldl. 

usage_bracketl T~EN 

set oueu~_cor.trot_bloc~ColoJ.Queue_control_block_lock; 

I~ <executing_task_ic<cueue_connected_taskl ls ln 
queue_control_table.oueue_control_blockCQlcl.oueue_connected_tas~sl 

THF.N 
IF (number of ~essage_bloc~s ln oueue_control_table. 

queue_control_blcckCQidJ.message_aueue <> 
oueue_na~e_t3ble.rnaxlmu~_ltems_per_oueuel T~N 
pass cal I er_ l d_r l n9_number; 
pass status{norma11; 

ELSE 
clear ou~ue_ccrtrol_bloc~[oldJ.aueue_control_block_lock; 
set status ab~orrral{maxlmum messages exce~oedl; 
pass status; 

I FENO! 
ELSE 

clear oueue_control_block{qidl.oueu~_control_b1ock_lock; 
set status abnor~a1{task is not cornected ta thls aueue(qidll; 
pass status; 

I FENO~ 
ELSE 

set status ab~ormal{call~r c~nnot send to ou~ue - executing rl~g} 
Crumber > usaqe bracket}; 

p as ·s st at us ; 
IFEND: 

EL SE 
set status abnormal{oueue{Qldl ls not def11'edJ; 
pass stat us; 

IF END; 
EL SE -- -- - - -- -- --

set status abnormat{Qid is lllega11; 
pass st a t"s; 

IFEN o; 
PRC CE S S_E NO ; 1 
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valldate_Queue_access 1 PRCCESS 5.3.3.2.1 = 
get caJler_ld_rl~g_number frcm xO left; 
IF ( Qid < Queue_rarr.e_ tab le. rraxlmum_Queu@s_oer _j obl THEN 

IF (Queue_name_tabJe.que\.e_caflnltions[Qlal.def ln~d_boolean = tr\Jel TREN 
IF <catt~r_ld_ring_number <= queue_nam~_table.Queue_deflnltlon[QldJ. 

usage_brackeU THEN 
set queue_cortrol_blockCQldJ.queue_control_blcck_loc~; 

IF <executlng_task_lcCoueue_connecteo_task} ls ln 
Queue_control_table.Queue_control_blockColdJ.queue_connected_tas~sl 

THEN 
pass <Jld; 
pass status{norrra1J; 

ELSE 
clear oceue_control_tloc~toidl.Queue_control_block_lock; 
set status ~bnormal{task ls not co"nected to this Queue(Qld>l; 
pass status: 

I FENO; 
ELSE 

set status abnormal{caller cannot send to Queue - executing ring} 
Cnumber > usage brac~at}~ 

pass status; 
!FENO; 

ELSE 
set status abnormal(Q~eue<ola> is not deflnedl; 
pass s tat us ; 

IF ENO; 
ELSE 

set status abnor~aJCalo ls ll1egall: 
oa ss status ; 

I FENO; 
PROCES S_ENO l 1 
verlfy_signal_destinatlon t PROCESS s.2.s.2 = 

IF destlnatlon_task_ld ls lr th~ orlmary_t'!lsk_l lst TliEN 
transform the condlrlon_sigr.al into a oass_condltlo~_to_task_rec: 
{destlnatlor_task_ld + source_task_ld + condltiorJ 
pass status Cnorm at}: 
pass pass_conoltlon_to_task_reo; 

ELSE 
oass status{abnormat - Invalid d~stlnatlon_task_loJ; 

I FENO; 
PROCES S_ENO; 

0 

0 

0 
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OUT 79/02/26. 08.42.~0. 

advlse_ln_reouest 1 FLOW 

= process_vlrtual_address 

+ length; 

advlse_out_reQuest 1 FLOW 

= process_ vlrtua l_address 

+ I en gt h 

+ <wait 

I now alt>; 

asslgn_page_request 1 FLOW 

= fr ee_pa g e_r e csues t ; 

change_segment_access_reQuest 1 FLOW 

= process_ vlrtua l_address 

+ segment_attrlbutes; 

change_segment_length_reQuest t FLOW 

= proeess_vlrtuat_address 

+ maximum_segment_length; 

create_segment_reQuest 1 FLCh 

= segment_attribute 

+ segment_number 

+ segment_ I ength; 

delete_segment_request i FLOW 

= process_vlrtual_address; 

evlct_segment_resources_reauest 1 FLOW 

= process_virtua l_address; 

exlst!ng_page 1 FLOW 

= me mor y_descr l s:tor; 

fr e e_p age_re OUG st I FLOW 

= process_vlrtual_address 

--·-·-- ..... , ......... _ 

0 

0 



OUT 79/02/26. 08.42.40. 

+ length; 

tock_page_reQuest 1 FLOW 

:: fr ee_pa ge_reQues t; 

memory_descrlptor 1 FLOW 

:: system_vlrtuat_address 

+ taskl d 

) + number_of_pages; 

ne\llf_page I FLOW 

) 

1 p;ige_d escri otor a FL OW 

j 
:: me mory_descr 1 ptor; 

:: svstem_vlrtuat_address 

) + taskl d 

~ + oage_frame_table_lndex; 

! Oge_fraJRe_tabte 1 FILE 
f 
') 
1 

j 
) 
4 a 

i 
) 
t 
I 

' ! 
i , 
~ 

' 

:: <p age_age 

+ page_table_lndex 

+ act 1ve_lo_coun t 

+ t lme_stamp 

+ Queued_ taskld 

+ queue_ type 

+ runnlng_Job_ordlnal>; 

) page_l d I FILE 

:: ac tive_segment_l d 

+ page_o f fset; 

oage_tabte 1 FILE 

= <p age_l d 
~ .. -'11 

) " + phy sl cal_addre ss 

+ lvalldl 
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) 

3-118 
OUT 

+ [cont lnuel 

+ Cusedl 

79/02/2E. 08.42.40. 

+ Cmodl f ledJ>; 

process_vlrtual_aodress i FLOW 

= ri ng_oomber 

+ segment_number 

+ bvte_o ff set; 

Queue_type 1 FILE 

= (free 

available_modlfied 

shared_worklng_set 

wired 

ava 11 able 

Job_worklng_set>; 

segment_attrlbutes a FLOW 

= tbd •gtves information re~ulred to set up a segment descriptor entry"; 

segment_descrlptor_table 1 FILE 

= <C wired J 

+ Csharedl 

+ Cstackl 

+ Csequentlal l 

+ Cea ch e_by_pass l 

+ c~ead J 

+ Cwr lte 1 

+ [binary] 

+ {execute) 

+ C t o ca I _key l 

+ Cg I oba l_key) 

0 

0 

0 



) 

j OUT 

(0 . flle_ld 

79/02/2E. 08.42.40. J-17~ 

I + actlve_segment_ld>; 

) segmen t_number 1 FLOW 

1 
) 

= o •• 4095; 

J.· status_segment_reQuest 1 FLOW 

) = process_vlrtual_address; 

I status_segment_response I FLCW 
) 

= maxlmum_segment_tength 

) 
.; + current_segment_length 
~ 

+ segment_attrlbutes; 

? swap_physical_request 1 FLOW 

~ 
i 

= runnlng_]ob_ld; 

) swao_physical_response : FLOW 

I O= <r ea I _me mory_address 

r + system_vlrtual_address> 

; 
) + worklng_set_si ze; 
i 
! swap_worklng_set_request i FLOW 
j~ 
' = r-u nnl ng_] ob_l d; 

i unlock_page 1 FLOW 

1 = fr ee_pa g e_r eQues t; 
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MSGCOHH 79/02/26. 14.22.04. 

~dmlni st rat 1 ve_msg 1 FLOW 
U1 = ((pf _de scr 1 pt or + st artj ob_msg_t ype) I stopj ob_ms1_tvpe t; 

admlnistraT1ve_Quary : FLOW 
= message_aoo11catlon_name + exec_appllcation_name 

+ message_response_oointer; 
admln1stratlve_rep1y : FLOW 

= st art Job_reo• y; 
adminlstrativa_update 1 FLOW 

: USer_Maiting_to_receive + USer_waitlng_to_send + startjob_Sent 
+ waitlng_to_sand_startjob • receive_buf fer_locatio~ 
+ receive_buf fer_length; 

check_ data_ Query t FLOW 
= message_apollcatlon_name + connected_apo1lcatlon_name; 

check_data_upd3te a FLOW 
= user_waltlng_to_receive + receive_ouffer_tocatlon 

• receive_buf fer_tength; 
connect~d_aopllcatlon_name 1 FLOW 

= system_name { name of one "user" corresoondant task } ; 
exec_aootlcatlon_name 1 FLOW 

= ore_def lned_name C name of message communication exec on 170 J; 
message_appllcatlon_name J FLOW 

= svstem_nam@ { name of on~ "user" corresoonda~t task >; 
m4ssage_communlcatlon_req i FLOW 

= <s hr tJ ob_reQ I stop I ob_rect I st::.tus_reQ I user _racel ve_reCJ 
t user_send_req); 

messaqe_communlcatl~n_resp s FLOW 

CJ = (start)ob_resp I stopjob_resp I status_resp I user_receive_resp 
) : user _send_res p); 
message_resoonse_pointer : FLOW - . - ' message_ tab I e t FIL~ 

= message_aoollcation_name + connected_aopllcatlon_name 
+ exec_appllcation_nam~ {canned name} 
+ message_resoonse_pointgr • user_waltlng_to_recelve 
+ user_waltlnq_to_send • startjob_sent 
+ waitlng_to_send_stoojob + recelve_data_avallable 
+ ((recelve_butf er_locatlon + recelve_buffer_lengtht 

I <send_buffer_tocatlon + send_buffer_length) t 
+ recei ve_1 lst; 

recelve_data_avallable 1 ELEMENT 
= tr ue I f a I s e ; 

recelve_data_Query l FLOW 
= message_aop I !cat lon_name • connected_apol lcat lon_name 

+ user_walting_to_receive • startiob_sent • receive_buffer_locatlon 
+ recelve_buf fer_length; 

racelve_data_uodate : FLOW 
= recelve_data_avallable; 

recelve_messaqe_buffer t FILE 
= admln!stratlve_repty; 

send_data_ciuery 1 FLOW 
= message_aopllcation_name • connectea_appllcatlon_name 

+ message_resoonse_pointer; 
.,..\end_data_update : FLOW "'= user_waltlng_to_send + send_buffer_locatlon 

+ send_buffer_length; 
send_messag~_buffer a FILE 

= 0 <adminlstratlve_msg> 2; 
startjob_query : FLOW 

1-1&3 
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MSGCOMH 79/02/26. 1~.22.04. 

= message_aoptlcatlon_name • message_resoonse_polntar; 
startJob_rep1y t FLOW 

= connected_appllcatlon_name; 
startJob_reQ 1 FLOW 

= pf _descrlptor; 
start)ob_resp t FLOW 

= return_status C tbd 1; 
startjob_sent: ELEMENT 

= tr- ue a fa I se; 
st ar-t J ob_up date s FL OW 

= connected_aopllcatlon_name • startjob_sent; 
status_area s FILE 

= status_informatlon; 
status_infGrmation 1 FLOW 

= c170_) ob_si gned_on + data_ to_r'!celve • ok_ to_send; 
status_Query : FLOW 

= message_apolicatlon_n3me + connected_3PPticatlon_~ame; 
status_reQ : FL ow 

= status_area_location; 
status_reQ_resp 1 FLOW 

= <s tatus_reQ I st atus_resol; 
status_resp i FLOW 

= status_lnformatlon + return_status { tbd 1; 
stopjob_req i FLOW 

= C no data } 
• ' stoojob_req_resp t FLOW 
= <stopJob_req I stop)ob_reso>; 

st.opj 0 b_resP I FLOW 
: ret~rn_status C tbd >; 

transf er_count : ELEMENT 
- . - ' 

user_r-eceive_Qu@rv I FLOW 
= message_resoonse_pointer; 

user_~ecelve_reQ t FLOW 
= recalve_buffer_1ocation + recelve_buffer_length; 

user_receive_resp t FLOW 
= message_length + transfer_count + message • return_status C tbd 1; 

user _send_,.. eQ z FLOW 
= send_buff~r_location + send_buffer_length; 

user_send_req_r~sp t FLOW 
= (user_send_reQ I user_send_respt; 

user_send_r'eso 1 FLOW 
= return_status ( tbd >; 

user _w alt ln9_to_reca l ve I ELE'-1€NT 
= true 1 fa I se; 

user_~altlng_to_send a ELEMENT 
= t ... ue l false; 

waitlng_to_send_sta~tjob t ELEMENT 
= tr- U'3 I f a I s e ; 

0 

() 

0 
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access_control_infc t FLOW 
- illo~9d_Y&~9~-~~d@ +al IQwqd_share_mQ~e; 

access_status : FLCW 
- Cv~fid_~ccess I in~atld_sasswor~ inv a I le_~ser 

' inva I ld_usage,; 

account idQntif ic;1lon 
= account_r3me: 

acceYPtin9_eP 11irerirert t FbO\J 
= famiJy_name + account_n~me + project_name + user_~a"e; 

a~co~rting_fa~lly t FLOW 
= famlly_r.ame: 

= user_name; 

account_oreject_reauest • FLOW 
= acccunt_pro}ect_r~ouest_coae; 

aeeount_prof..act_r.espcnse a F'LOU 
= acccunt_ldentlf lcatlon ~ oroject_ld~ntlflcatlon: 

= shar~_mode; 

'l I I o ~~ ~ d _us e g e _"' e a e • FL 0 U 
= usage_ rrooe; 

= atterncte_access_famlfy • alternate_acc~ss_account 

• ~lternate_acccss_oro}ect • alternate_sce~ss_useP 
+ alter~at~_access_usaga_rnode + a1ternat~_access_share_"ode 
• alt:Pr3te_~ceess_sr3tlsties; 

a1~~rr.ate_access_statlstlcs: FLOW 
- ~lter~a+e_aee~!3_eate_ti~@ ' ~lter~!t~_~ccess_ceu~t 

+ ~lternate_access_tast_cycla; 

0 

0 

0 



0 

0 

2 
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bulld_new_catalog_artry : P~OCESS 8.3.2.3. : 
CASE pf_raQuest_ty~e OE 
=attach,get,purge= 

IF ca+a•cg_s+at 1 s = missinq_ca+a1°g THEN 
flle_stntus t: irlsslnq_flle. 

IF cycle_st:tus = mlsslnq_cycle THEN 
fl le_stat•·s 1: mlsslng_cycJe, 

ELSE 

IF ot_reouest_type = ourge T~EN 
Send n~w_cata1og_entry fgrm9d for~ partiat_catalG9• 

ELSE 
S&nd re~_cetalog_entrv fgr~ed from o1d_catalo9_4rtry. 

IF ENO. 

!FEND. 
=oetlca,saue.re~l~ce= 

!F catalog_sta,us = mlsslrg_cataloq THEN 
flla_status :- good itatu$, 
s~nd new_cat3lcg_entry formed from gerer3ted_c3tatog_entry 

ELSE 
,IF c '/ c I e_ s tat r.. £ - m 1 s s l n '1 c y c I e T~HI 

flJe_st~tus i= qood_status. 
~en~ new_cat~loq entry formed by aocendln9 

rew_cycle_cescriotor to old_catalog_entry~ 

IF of_r~cuest~type = reola~~ THEN 
file_stat~s 1- good_statys. 
Send rew_cataloq_entry formed from partial_catal~g 

and ypc~t~d_cycle, 
ELSE 

fl1e_stat1us :- g•.,gllGate_eyele. 
!FENO, 

!FEND. 

PR OCESS_ENO: 

~Ylld_sf_selector • pcoc¥SS ~.~. -
IF reauestec_of_rarre = NULL T~EN 

sel ecti=c2_Pf_n.H"s :- reaYested_leca1_f i I a. 
ELSE 
se1eet2d_af_~a~0 reQucst0d_~f_na~e. 

!FENO. 
IF Peauestes_fe~lly - NULL THEN 

select~a_f~~lty := reauester_famlly. 
F.:LSf 
s~fect~1_famlly t= r~ouested_family. 

IF reauesTed_us~r = NULL T~EN 

,,.:r.&W!tiW!,\f.$jjl!El:td . .t~5i,i.'~'L1'£\fa.Hif.A\d.tl\;,Y,H1fai$!h.3Wi\OOlfl&\\.WO'iMiitfil:W11hil:-:hiH.Yh 1·.l;I, ., '1' ;;,;;;; ,.;_.h·.1.1··· ; .. ,.;;,.;,.A .. ; .f. ,, __ ,;, ·1·1 .; ... , 
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selected_us~r t= requester_user. 

selecteo_user i= reauested_user. 
C" 

IF reouested_catalcs =NULL THEN 
selectc:a_catala9 i- fJefa1c1lt_eatale~h 

ELSE 
&Ql@ct&d_catatog 1- reguesteci_cata1Q9. 

IfENO. 
IF r Q q 1orJ ~ s t a d_ e; i + - b1 U I..\.. TM:: bl 
s~lected_set 1= cef~ult_set. 

selected_set := reouested_set. 

PRCCESS_ENO; 

~~lld_reQuester_laertiflcation 1 PPQCfSS 8.~. -
Issue us€r_identlflcatlo~_r~Quest. 
r~quester_f~mlly t- family_ldantlflcatloP. 
request~r_user t= user_ldentlflc3tlon. 

requester_acccu~t := account_ldentlficatlcn. 
re~uest~r_project •- projact_ldertificatle~. 

PROCESS_ENO: 

cat at e 9_ entry • Vb O ,,, 
= owner_ldentlflcatlon + of_nam~ • oass~crd 

+ I oggi n9_sa f eetlcn + o~mer_~ee~ss_ean tP9 I 
+ t<alternate_acc~ss_control>l + <cvc1~_descriptor>: 

-= {so"le key to al low random acc~ss to a c1tal og ertry} 
• 

catalog_result : FLOW 
- e~tate~ status + elj_eat31e~_eAtFy! 

catatog_set_r~ouest : FLOW 
- catalo~_set_re3cEst_eea9: 

catalog_set_r~socrse : FLCW 
- defaul t_e3t~lo! + e~fault_s~t: 

cata1og_status t FLC~ 

- < 9 e ~ e_ e o ta t e ~ I 1r is s l P 9_e at 1 I o ~ t ; 

!-1'1# 
3 

03/01/7q 0 

0 

0 
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cha0 ge_descrlptor I F~CW 

= new_pf _rame + r~~_cvc1~_numbec • new_oassword; 

ea py f i I e_pa 1 c l Fl cw 
= source_fi1~ + destlnatlon_flle: 

cc a at j a r_ s t 3 t "s 1 Fl aw 
: (good_cycle duollcate_cycle I mlsslng_cyclel: 

=date + time; 

cycle a• loc-atlon_d~scrlptor : Fl OW 
= file_medium_cescriotor; 

cvc•e_attach_s+at 1 ·s ' F' cw 
= r~ao_count + ac~end_count • modlfy_count + ex~cut@_cou~t 

+ write_ce~nt • e~clYsiv~ Yse_f l~g~ 

cycte_d~scrlptor : FLCW 
= cycl.a_r'lmbac + cyc•;a ~tiiti$tiC$ + cvcl<i_c'it'intio:n_oarlc1 

+ cycle_alloc~tlor_descriotor + cycle_~ttach_status; 

cvct@_stat istics : FlClel 
= cycle_craatlcn_cate_tlma 
* cycl•_WQ~lfica•L;n_aat@_tl~a • cycle_aGcess_data_tl~e 
+ cycJe_access_cc~rt; 

cycle_status 1 FLC~ 

~ {9ooo_cvc1e I "issing_cycle l busv_cyct~t; 

date_tl~e_r~guest s FbOW 
= progra~_reouest; 

= program_resoons~: 

default_c3tJIO~ : FLCW 
= c ~ta Io g_n am e : 

¥1. ¥4¢¥ M#M 4#4 A .. ,;;&WAhWl\ 441 awwwwmm;su;;:;c4440Au;pot&U.,&!!J;stMW!M'foiEUM4'!'H!M!Mi¥{~MMMkW A .. 4 .,,,; .. ,.¢,.1(., I. "" ii WllM.JJ14Ji4Wiiliifo41il IWIWM\il !lit\¥$WWMM.ll\"(ll'4il!Ql~1411Jliib,\, .. ,O!Ql,CfM,IMf.¢.l)$¥.$iUUMQ1¢4$1.¥\Mllll 
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defauf t_set i FLCW 

d~stlratlo~_flle t FLOW 
- to~al_flle na~E~ 

deter~ir.e_access_status : PROCESS ~.3.1.2. : 
IF < •c1 ; ; g ~- i t ; t ' • - " ii I .i d _,., • a '3 e t HI Q ( Qa s & i.i gr d _ s t a t ~ s -

valid_oassworc> THEN 
access_stat~s 1- valis_aGcess. 

ELSE 
IF us~9e_status - invalid_user T~EN 

access_stat~s := irvalid_user. 

IF oassword_status = lnvalld_oassword T~EN 
3ccess_stat~s :- intta I id_oassuord. 

ELSE 
access stat~e i- invatl~_ysa9e. 

I FEND. 

~FE:NO. 
P P OC e: SS EtJ 0 • 

d~vlce_reouest : FLC~ 

- lgQal_file_rawa • ts?t_n3~elt 

e n vi r on men t : Fl CW 
- accountin~_envlrGPment • d~te • tl~e • default_set 

• default_c3talog: 

estab• ish_flle_aceess 1 P~GCESS 8.~.4. -
Issue return_reQu°-st_resoonse with r~QuestP.o_locat_fl le. 
CASE of_reeuest_type OF 
=get= 

Issue 9e¥iee_Fcen1est_Fes1:3ef'se 1dtl=l leesi_fi i:_Aa•ew 
Put flle_mediu~_-0escrlotor ln flle_medi~m_table using 

S9\ee_fll~_ffi!dium ang te~ee~~Py_fil~_~e~e. 
Issue copy_flle_~alr using temoora~y_flle_n~me as the 

scurc:: flle :re reauestEr3_1aeal_fl1e :s tP.e eestinsthr 
f 11 e. 

Issue P:'tuPA_Peen;est_Pesoer.se ·1dtlc\ ter:nJsFePy_fi lfl!_Aaff'e, 
=~ttach= 

Put fi le_,..edluff_eeserloter ii- file_meeHu,,-_taele ustf'l'!J 
szvec_flte_rrecium a~o r~ouested_lcc31_tile. 

CAS~NC. 

p~ QGS ss_?Cl 0: 

0 

0 

0 
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0 

0 
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evict flt~ ! PRCCE<=S a.3.5. = 
IF ((of_request_tvce = rapla~e> OR tpf_reouest_tyoe = ourge)) 

Issue FAT_delEticr_reoyest_respor.s~ wltr F~T. 

PROCESS_ENO: 

axtcac+_access c~c+ccl_jrfc : PROCESS A 3.1.4. -
IF frequester_user = owner_user) ANO <reouester_famlly = 

ownQr_famllvt THE~ 

allo~ad_usaqe_~od~ := owner_usag@_~ode. 
al lc~Qc_shar9_"cae :- o~ner_shara_mcd9, 

ELSE 
~QQ each 3ltern~ta=access=cootrol DE otc c3t3tag eotry 

DC UNTIL ~ATCH 

{Nl!l t fi"las ct alteenate_access control match anything} 
t1ATCH t= 

(alte~nata access_tamllv - rioues+ie_fa~ilyl ANJ 
(alternate_access_3ccount = reouest~r_accourtt ANO 
(~ltQen~tQ_iCCQ,~_projQct - reQ~4,tir_oeotectl o~c 

(31ternate_:cc~ss_user = reouester_usert. 

IF t"'ATCH TH€N 
allGw~d_Ysagi_~od~ 1- alternate_~ccess_~sa9e_mGde GF 

SELECTED alt~r~3te_~cce~s_ccntrol. 
illo~ed ~h;ra_qcd~ i- i1t9rrate ~ccas;_~harQ_~oda OF 

S£LECTED slternatE_access_contro1. 

access_contrcl_lnfo :=NULL. 
IFE~JO. 

!FE NO. 
f? f;( ,.. CE ~ ~ _ E ~I Q • 

extract_cycte_aescrlptor J PQOCESS 8.3.2.2. = 
FOR ecch cycle_ocscripter OF ald_catalo9_2ntry 00 

IF requested_cycle = cycte_nu~b~r T~EN 
old cyclQ d~scriptor :- SELEcrcg cycta_descri~tor 
oartl31_cat:tog t= old_catalog_entry - SELECTED 

cycle_descriptcr. 
IFE ND. 

PROC~SS_ENO; 

extrJct_medluffi_deserlptor: PROCESS 8.J,2.~. -
s~v~d_flle_medlum 1= cycle_alloc3tlon_descrlotor CF 

old_GYcle_dascrloter. 
ourge_flle_medlu~ t= cvcle_allocatlon_descriotor CF 
o1d_cvcl~-d~scr1,tQr 

partlat_cycl~_desc~lptcr := old_cycte_descrlptor -

·,;,U,i!ii.i@li1'llD¢1tjMlif.d\1i~ffiM11i\1'ii#~'hifi'!l.'iliM5MiMlWWW111iMllMili\Wrn&IHl\iRMifu\WMWMMltniilii\llli1W1/#WWififhJ4ttfhff.MP¥M ... tt.UkM!¥flil.#kWGGlAM;pl.>.MO,,,;a~.a .. 4.r.J,¢,@.,,,J,,,.f, ,.Jt,.,, ;. , - ,,, .. ,.\ .• ~.,.(, ... Q.,.. . .,.$,.¢ (.-, Mb .. 1 M?.Wllll!d!llii+4.=+ W IAQMWW Q:p& ii&GiiWWWWWWWidAIMll41 
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cvcle_afloc3tlo~_descrlotor OF old_cvcl~_cescrlptor. 
PROCESS_iND• 

f amltv_identlflcatlon : FL~W 
- f 'iHLi. I y_~a~'t; 

f at_de1etion_request 1 FLOW 
- •at_dqlatloQ_r~gyq~t-~o~Q + ~yrge_fit 

{droo soace described by the ourge_fat}: 

f ite_infQ_ree~ast • FbOW 
= file_lnfo_request_code + locat_flle_na~~; 

f i 1 ?_infg_r:SSQf"'SE • ~6011 

= f ile_lrfo_stat~s + flle_info_set; 

f ! 1~_1QfQ_'Sit t F! Ct.I 

f i 1 '?._in fa_ st a has : f: LC H 
=(found I not_fourd>; 

f l 1 e_ s t at u s a F' L C H 
= (good_status t mlssl~g_f l le t mlssl~g_cycle 

t duel lcate_c·,.e le); 

g~n~rate_cataloq_entrv : PQOCESS 8.3.2.1. = 
~eAeratc~_family :- seleeted_famlly. 
generateo_s~t t= s~lected_set. 
~er.ere.tee_eat9le9_reme 1- seleetea_eatale~. 

ge~ersted_user := selected_user. 
9eneretee_~f_Pewe 1- seleete~-~f_Ae~e. 

generated_password := reau~st~d_p3ssword. 
9eA€Fltee_leg9i"~-seleetla~ 1- reouestea_le~~l~g_selee+le~. 
generatec_us3ge_~cce 1= write. 
~eAeratee_share_~eee 1- ~rlte. 

9~nerated_~cc~ss_a2te_tlme 1= current_dat~_tlme. 
9P.~erat~d_eeeess_eetPt •- Q, 
generated_t~st_cycle 3cc~ssed t= o. 

PR OCESS_EN 0; 

9en~rated_acc~ss_court i FLOW 
- i3eee!3_eeuR*; 

0 

0 

0 
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= own~r_acc~ss_date_tim~; 

generatcd_catalog ertry i E•OW 
= generateo_f3milv • generlted_set 

t gecerate1_cata•og_name + generated_11ser 
+ ger~rated_of_r?."e + qener~ted_password 
t gececat&d_• 099 irg_se.tec+ loo t ge0 Qcated_11~;qa_moaa 

+ generated_srcre_~ode + ~enerated_lsst_3ccess_dat~ 
+ ')QNare+_,d 9cc:c;s.s d9tia_ti"'q • gliilne ... at~d 1;;+ cyc:l=!_~ccess·ed: 

0 

generctEd_catalog_ra~e i FLOW 
·: c a t a I 0 9 P 3 m e ! 

generateo_family : FLCW 
= tamily_rar:ae• 

generated_l3st_accass_tlme : FLCW 
- time~ 

gen~r3teo_last_cycle_accessed : FLOW 
• 

generated_logglng_5election : FLOW 
- 1G99in9_selection• 

generat~d_passwora s FLOW 

generated_cf_n~me i FLOW 

gen-.!r:Jte-j_set i FLCh 

g~nerated_share_mode s FLOW 
- sh3re_ff1ode; 

0 gen~rated_usage_rr-oce i FLOW 

;., Mt&&d'MitlW".'" .~,..,~,.~·~4,.J,£,.,,.,Ja;:;,,f, ,VH1£TA,;/·44, · i/4. A M M · 
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= user _n arne: 

9ererate_f il~_statws 1 PROC£SS §.J.2.J.1. -
fThls orccess is rot us~d.l 
C~SE sf_reQYl5t_ty~e OF 
=attach,get,ourge= 

I~ satslg9_st:t~s - ~lsslr9_eataJeq TM~N 
flle_status :: rrlsslnq_flle. 

IF cycJe_status = misslr.g_cvcle THEN 
fl lz_status 1- ~lssin~_cyete, 

ELSE 
fi1c_statwc 1- ~eea_stetus. 

I FEND. 

=def 1 re, s-ave= 
IF <<eotola~_st?tbs - 9aa~_catsle9' ANO (cycl ~_status -

good_cycl~>> THEN 
flla_statbs :- su~lisat~_evele. 

~LSE 
f lle_stntus r- 9eod_status. 

!FE NO. 

fltE_status := 9ood_st3tus. 

PROCESS_ENO; 

9~nerat~_new_cycle • PROCESS 8.1.2wew -
WITH new_cycla_c~scri~tor DO 
~Y~l~_PY~~~r •- rqQ~~stqd ~ycla_PY~~~e. 

cy.c le_creaticr_date_time t= current_d::1t~_time. 

cyc1e_meolfics1ier_date_tlme :- curre~t_oate_tl,e. 

cycle_access_date_time := curre~t_d~te_tl~e. 
-------e-v-e-1-e-_-a~c+'C·? s s _ea u P- t : - 9 • 

cycle_retentlon_pariod 1: r~Quested_retentlon_oerlod. 
eyele_ellacctier_eeseFl~ter i- leeJl_fite_•ealu•• 
WITH cycte_attacr_status DO 

P aar:i_count i- El, 
aopend_court t= o. 
~edl f ·1_court :- 0. 
execute_cou""f 1= o. 
"r lt f'._ e a u P t 1 - g , 
exctusive_use_flag t= 

WITHE ND. 
PROC'CSS_':]lP l 

tocat_fite_medium i FLCW 

false. 

0 

0 

I 

-0-
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0 
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= f lte_mealum_descriotor; 

1agginq_seloctiao : Fl cw 
= (log I nologt: 

new_cata•oq_eotry : E• QW 
= catalog_e"try; 

ne~_cvcl& o~scriptcr • FLOW 
= cyc1e_dEscrlptor; 

new eye I 2 c11mber : fl QW 

= cycte_number; 

n~~_oassword : FLCk 

n ~ ,., p f n a Ill e t F b C w 
= of _ram~: 

CASE pf_reauest_tyoe OF 
-save ,rep I ace-

Issu~ devlca_reouest wlth temoorary_f l l~_name ard 
s~lectFd_set Qf pf_s~l~ctor. 

Issu~ cooy_f il~_pair using reouesteo_lccal_file as 
SQYr•q_fllQ 9pg t9~Qgrar¥_flle_na~e as ~estinatlgn_flle. 

Extr3ct file_medium_descrlptor for temoorary_flle_name 
fram fila_~eoiuff_tablb, senolng it as loc3l_file_meaium. 

Issue return_reo~€st using temoorarv_tlle_name. 

Issue f ile_info_reouest using reauestea_locat_f lie. 
r~ fll@_lnfg_statYS - ngt_f9wn~ T~t~ 

Issue device_reQuest with reauested_1cca1_f lie and 
lect~d_set ef sf_seleGtsr, 

Extract file_~~clum_oescrlctor for rEa~ested_loc3t_fite 
from fit@_~~dlym_table, sendln9 it 1s tgcal_fl•e-~Edl~~. 

ELSE 
I~ f lle_lrfg_sat - seloste~_set ef ef_s~l@etGr TM€~ 

£xtract flle_~ediuro_d~scrlptor for rP.auested_local_f lie 
fro"' f l I c _" e d i um_ t ·1 b I e , send l n ~ it as 
locsl_fil~_medlum. ,.. 

Issue rera~~_reouest with new_n3me set to 
tawpgrarv_tlle_na~e ~n~ Qf~_n3me set tg 
r~auestec_local_f iJe. 

I, W.RAWWW M4U4M MiNfMjl)i\. !/Liij.Wijj,.,IM1$Jl\PMiiJ,%.&liA'll'H@,4il-,IAJ!:Hl!llMIRli'&l.$,\®i'IM,li'::®W\lllM\&kllU,,".$..¥M@ijl.t.,.!..d 
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ELSE 

Issue copy_file_pa1r uslng temoorarv_f11e_nam~ as 
$OU~c~_fil~ and r~~uested local_fll9 as 
destin~tlcr_flle. 

Exte~ct flt~ ~Qdlu~_d9Gcrlptor f~r ceQYisteg_fgcat_f 11Q 
from flle_~edlum_t3hle. se"dln~ it as 
loc~l_fll~_m~dlYi. 

I FENO. 

PRocr=.ss_~ND~ 

g I d_ c a t a t o 9_ en tr y : G' b 0 \ti 
= cat 3 I o g_ entry ; 

= cvclo._o~scriptor; 

= ow~er_usaqe_rrcce + owner_share_mod~ 
• gwner_access_statistlGs: 

own~r_access_statis+ics : FLOh 
- QbiPICr_aGeass_Q:te_tiJ;e • EH•Fr'H'_nEEC)SS_€9?oPt 

+ owner_access_last_cycle; 

owner_c;talcg : FLC~ 

= c ~ta Io g_ name ; 

0 ~· Pl a p - f a ff' l I 'I ' F L c \i 
= fam!ly_rame: 

e11AE!P_idi?.F'ltifieatier • FLGH 
= owner_f3mily + owner_set + owner_cataloq + owner_user: 

= set_namC!; 

ew·H:r_user c !=LOH 
= user _name: 

e a Ft l a I _ e ·; e I e _ s ~ s e P i r: t e,.. : FL G \~ 
= cyclE_dtscrlotcr - cycle_alloc2tlon_descrlptor; 

0 
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0 

oassworo_status s FLCw 
:: f Va I Id casswcrC I j oval Id aasswocd1; 

permlt_account t FLC~ 

: ace C' 10 t_came; 

permlt_aescrlotoc i FLOW 
- p~r~it_f~mllv + pQrmit_account + parmit_pro)Qct + c4r~lt_~ser; 

permit_f3mlly : FLCW 
= famjty came: 

per~lt_crofect t FLOW 
= oro j ec t Pam e; 

oermlt_~ser 1 FLC~ 

pf_descrlotor : FLCh 
- pf nam• + cvc1q_r• rrb•r + ~-~tr;word + fai:ill y_na1i1e -

+ user_~~me • catalog_name • set_nam~; 

= togglng_s~l~cticr + retentlon_perio1 ~ 5lze: 

pf _reau est t FLCH 
= of_reque5t_tyo~ • raauasted_pf_descrlptor 

• reQuested_usa~e_oescrloter + reauestea_le~9iA9_setectle~ 
+ reouested_rEtertion_perlod + reouestea_slze 
l chan9e gqsGrl~•gr • ~ar~lt Q9£€Pl~tor 

+ reiu@sted_local_flle; 

= (define J :tt:ch I g-at 1 save I reolace 1 ourge 

pf_selector t FLCW 
- selGCtee_ot_r3~q + silectes_familv • selecte~_~ser 

charge 

0 + selected_catalog + selected_set; 

,, 

(f.i4.\JIMMMIOi.#1hfM4Ul\PT#.4MMT¥ r .. ·1·471!%4;~~M.Al·.··.hkd.$4.dJ41¢1·1.lqt;,;;,,,,,.,;;... q .;.,;,.;;, .Q;;;;, \,,;, ... ;., ,.;; ;, r 4, ,,;q.,.I 4P4=. .. Aii\411§\iii .... .. ... ··== i W,iWil#IUMNiiiililiiN 
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oroject_ldertificatlcn 1 FLOW 
- proJect_na~ef 

purge_f lle_~edlu" 1 FLOW 
- fil~_~e~iY~_~escri~ter; 

re~ame_r~auest i FLC~ 

- r~n~~~-r~gu~it_~cdi + gld_ni~~ + rew_ra~@· 

reQuested_catalog_na~a & FLOW 
- Gatalg9_na~e; 

request@d_cvcte_nu~bEr i FLOW 
- sycle_ny~bert 

re~uested_famlly : FLCW 
• 

requasted_locsl_fll~ 1 FLOW 
- tac?l_flle_~a~a; 

requested_logglng_selection i FLOW 
- ta9~in9_selcctior• 

r~auested_p~ssword t FLCW .. 

requested_pf_aescrlotor 1 FL0W 
- r~auested_pf_ra~~ • requestu~_eycle_nu~ber 

+ reauest~d_cass~crd + r~auested_famllY + reouested_user 
• Peauestea_es*sle~ + Pe~uestes_set; 

reouested_~f_nama , FLOW 

requested_ret~~tlor._perlod : FLOW 
- retenTlon_oeri~d; 

reQuested_set : FLCW 

13 

0 

0 

0 
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ceQl!ested share_moce FLOW 
= share_r11ode; 

requested 11sage_descr[ptoc t El OW 
= reques ted_usaqE_rrcde • reouested_share_ITcce 

+ reqqested wait_se•ec+Lon; 

reauestea_usage_~oc~ : FLOW 
= useg'i_iiiod~ T 

reouested_user : FLCW 
= 

rqqu~st9d_wait_selectlon i FLOW 
; walt_~at&ctlon: 

requester_account : FLOW 
- ace cl.mt n~lil'2; 

reouester_f~mlly t FLCW 
• 

reouester_lde~tification : FLCW 
- raqyesttr_f;wif v + ~eguester_ys~r • raQ~esteP_accouPt 

+ reouester_pro)sct; 

r ca ElU c st f'3 F' - p F 0 1 e c t ! FL 0 H 
= pro j EC t_n~me: 

= user_narrE:; 

r~turn_re~uest t FLC~ 

= r~t~rn~reouest_code + local_f lle_name; 

= f il~_me1lum_descriptor; . 

= (~xctuslv~ 1 raac I 3pp~na modify J execute I wr-lte): 

ilWMldWILilMWWW IAM ICAIC Uil!llMNifi'lill*1iil\i4ti1iit1i!Mmi'ilNifHiilliillfliltij\\l,'4Ql,kl,'JIH!;a:lh0 ·AR $1.,.,.,.Ql!iki,. 1 .. 1,0L. . .)., •. ,.\, .. .,\W!i\il .. N.,...,.,L, .. $ .• ,Jl.b.lf,'jfflt,'fll#,lti't 



source_flle 1 FLOW 
- 1o~s1_f ile_ri~@· 

UPdate_cycle t PROCESS 8.3.2.s. = 
M9eg~ local_file_mEclu~ ans Dartlal_cvcle_Gescrl~t~~ 

formlng uod3ted_cycle. 
2 p 0 c e: s ~ - E)l c ~ 

uodated_c3t3Jog_~ntry t FLOW 
- eatalo9 ertr·1: 

usage_oescrlptor i FLCW 
- Ysage_mqd~ + stare_~sde + walt_sel0ctlor; 

usag~_mode i FLOW 
- Cr~id I wrlt'i 1 ;i;p ... rd I modlfy 

usage_status 1 FLCh 
- (·.·a I ld_usa9e I lrva I ld_user t ln•vfl I id_uc;a~e I: 

user_ldentlflcatlor t·FLOW 

us@r_identlflcatlcn_reouest t FLOW 
- Yser_leentlf l€atlen_re~Yast_ceeq; 

us~r_ldantlflcatlcr_r~spcnse i FLOW 
- fsmllt_ldentlfleatler • use~_l~eAtificatlcA: 

validate_password t PROCESS 6.3.1.1. = 
IF reouested_eass~iere - eassHerd flato ef 

old_cataJog_ertry THEN 
aassuord_st"Jtus :- '-191 il"f_Pass~~ePElw 

ELSE 
eassHera_stat~s :- lr·1a11e_aassv"erEJ, 

IF ENO. 
PR OCESS_9W; 

vatldate_us39e 1 PROCESS 8.3.1.3. = 
IF 9 e e e 9 s_ e F3 At p e I_ i Ff e - ~JU l L THE Pf 

usaga_status t= lnv31ld_user. 
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0 

0 

ELSE 
IE ( c e 0 II es t e d _I ' s a s e - m 0 d ~ = 3 I I 0 wed !J s a g ~_mo d a , D N c 

(reauested_srare_mcd~ = alloweo_sharE_mcdel THEN 
\JSa{.1e stat11s t= vat jd usaQPe 

ELSE 
11sage_status :: invat.jd usage. 

!FENO. 

PP.OCESS_ENO; 

= twalt I nowaltl; 

3JJ£¢lWi Wft..hVi.M!l\ijiji:*&WiibblfotW!HiMiiWRA#!\6:fo,_\14;\Q\¥¥t;;;1,.,,..,;;1144.;µ;g;4ur:.9-;.:144.q, .. 4 .. ;; .. 4, .41!A¥+.f 
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_Mdsol_req a FLOW 
'-JI= recelver_appticatlon_name • sender_appl lcatlon_name; 
addspt_raq_resp 1 FLOW 

= (addsPl_req I addsPl_respt; 
addspt_reso 1 FLOW 

= <normal I (abnor-mal + <too_many_permits I lnval id_recelver_name_format 
I invalld_sender_name_format l permittlng_another_apollcatlon>>t; 

3polication_n3me t FLOW 
= (pre_deflned_name I svstem_na~et; 

aoolicatlon_name_taole 1 FILE 
= 0 <3PPI ication_name 

+ recelve_table_pointer 
• oermlt_tlst_oointer> max_applications; 

conf lrm_reo t FLOW 
= sender_appJicatlon_name • recelver_apollcatlon_nam~; 

con fir m_req_resp l FLOW 
= <conf lrm_r'!Q I confirm_resot; 

con f i ~ m_r es p : FL OW 
=<normal 1 (abnor-mal + lconfirming_for_another_applicatlon 

l sender_not_parmltted I recelver_not_slgned_on 
1 recelver_max_msgs_exceeded I orior_msg_oot_receivedl)t; 

delsol_reo s FLOW 
= recelver_appJlcatlon_name + s~nder_aoPllcatlon_name; 

de I SP I _re Q_reso .1 FL OW 
= (delspt_req I detspl_resot; 

delspl_resp a FLOW 
= (normat I <aonor-mal + (deleting_for_another_aool icatlon O. I inva I ld_recei ver _name_ format I lnvaJ ld_sender- _name_format)) l; 

dynamlc_system_buffer_tocation i ELEMENT 
= C index, oolnter, or something lndlcatlng location of one message J 
• 
' dynamic_system_buffer_poot 1· FILE 
= { bun en of w l red words to store 11 ln transl t" mes sages ln 1 
• " fetchrl_reQ 1 FLOW 
= recelver_applicatlon_name + Csender_aoptlcatlon_namel 

+ recelve_llst_locatlon; 
fetch~l_reQ_reso 1 FLOW 

= (fetchrt_req I fetchrt_resp>; 
fetch~l_reso 1 FLOW 

= ((n~rmal • receive_llst> I tabnormat + lfetchlng_fof"_another_aoollcatlon 
I invalld_reciev~r_name_format 1 lnvalld_sender_name_format>>>; 

'i nk_d at3 I FLOW 
=<message>; 

memory_llnk_reo a FLOW 
: <slgnon_reo 1 slgnoff_req 

1 send_req I fetchrl_reQ 
memory_llnk_reo_reso i FLOW 

addspl_reQ 1 delspt_r~Q I conf irm_reQ 
recelve_reQ); 

= <memory_flnk_reQ l memory_llnk_resol; 
memory_lirk_resp i FLOW 

= (slgnon_resp I slgnoff_reso 
t se~d_resp I f etchrl_resp 

addspl_reso 1 delspl_resp I conf lrm_reso 
receive_resot; 

nermit list I FILE CJ= 0 <sender_~ootication_narre> m3x_oermlts; 
oermit_llst_polnter t ELEMENT 

= C pointer to be3lnnlng of thread or flxed_slze area for a } 

• 
' 

( Particular receiver aoolicatlon l 

- ,,) ,, .. -#·-
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ore_deflned_n3me 1 ELEMENT 
= 1 <ascli> osciname_slze {each pre_deflned aopllc~tlo" has at least 0 

{ one unlque ore-def lned name 1; 
priviteged_applicatlon 1 FLOW 

= (17D_svstem_aopl !cation J lob_ct ass { 180 orivll eged task > t; 
recelver_application_name i FLOW 

= ao pt 1 cat lon_name; 
recelver_message_area 1 FILE 

= C receiver-owned buffer } 
• 
' rec el. v er_ Pe rm 1 t _I ls t s FI l E 
= 0 <oermlt_tlst> max_aopllcations; 

recelver_receive_table 1 FLOW = 0 <recelve_table> max_apolicatlons; 
recehe_I ist a FLOW 

= 0 <sender_apollcatlon_name 
+ sender_arbltrarv_lnfo 
+ recelve_table_lndex 
+ message_len9th> max_messages; 

receive_m~ssa9e~area a FILE = C receiver-owned buffer J 
• ' receiv e_req t FLOW 
= receiver_aoollcation_name + receive_table_lndex + recelve_buffer_locatlon 

+ receive_buf fe~_length • recelve_slgnal_optlon; 
receive_req_reso a FLOW 

= <~ecelve_req I ~ecelv~_respt; 
receiv e_resp 1 FLOW 0 

=((normal+ message_length + sender-_arbltrary_lnfot ·'. 
I <abnormal + Crecelving_for_another_apollcatlon 
I inval id_receive_table_index t message_too_larg~ 

I lnval ld_buffer_locatlon I invalid_slgnal_ootlori>U; 
receive_slgnal_option 1 FLOW 

= (signal_sender I dont_signal_senderl; 
receive_ tab I e t FILE = D <sender_aopJlcatlon_name 

+ sender _arb 1 t rary _ln f o 
+ dynamic_system_buf fer_location 
+ message_tenqth 
+ send_slgn~l_ootlo~ 
+ recelve_slgnat_option> max_messages; 

racelve_table_lndex a FLOW 
= C soeclfles exactly which message this ls l 
• 
' receive_ tao I e_po inter 1 ELEMENT 
= £ polnt·er to beginning of thread or f 1 xed-slZ'! ar~a for a l 

• 
' 

£ particular ~ecelver application l 

sender_aopl icatlon_name : FLOW 
= appllcatlon_name; 

sende~_3rbltrarv_lnfo 1 ELEMENT 
= o •• 256 {upper bound ls ~eally tbd }; 

sender _mess age_ area 1 FILE 
= C sender-owned ouf fer } 
• 
' send_r- eQ I FLOW 
= sender_apollcatlon_name + recelver_appllcatlon_name 

+ sender_arbltrary_lnfo + message_buffer_locatlon + message_length 
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0 + send_s lgna I _oo t ion; 
nd_~eq_resp t FLOW 
= (send.re Q 1 send_resol; 

sand_r esp 1 FLOW 
= (normal l (abnormaJ + <sending_for_another_aool ic::Jtlon 

I sender_not_permltted l receiver_~ot_slgned_on 
I recelver_max_msgs_exceeded I orior_msg_not_recelved>tl; 

send_slgnal_optlon: FLOW 
= <signal_receiver t dont_slgnai_receivert; 

signal_to_recelver 1 FLOW 
= C"there ls a message waiting for you"} 
• 
' si·3na• _to_sender : FLOW 
= c•the message you sent has been received .. } 
• ' signof f_reQ 1 FLOW 
= recaiver_appl ic3tlon_name; 

signof f_reQ_resp 1 FLOW 
= <slgnof f_reQ l signoff_resol; 

signof f_reso a FLOW 
= <normal I (abnorm3t + tsignoff_for_another_appj lc3tlon 

s lnval ld_aoo1lcatlon_name)>t; 
signon_reQ : FLOW 

= Cr ece lv er _app I ic at lon_name 1. + C m3x_mess ages1; 
s i gnon _req_r esp a FL OH 

= <slgnon_req 1 signon_respl; 

O·gnon resp I FLOW 
= <n;rmat 1 (abf"or'mal + (not_permitted_oredeflned_fnme 

I not_permltted_max_messa9es I invatid_recelver_name_format 
t max_messages_too_l3rge>Jt; 

system_name 1 FLOW 
= <~eal_state_)ob_ld I globaf_task_ldt; 

validated_to_use_me~ory_llnk: FLOW 
= (170_user_can_use_017 I 180_user_can_calt_memory_llnkt: 

validatlon_info : FLOW 
= <valldated_to_use_memory_1lnk + orlvileged_appllc3tlon>; 

q, . 4,.4 ... 4*! pt"' 
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4--13 

The PMAF structured specification requires that certain procedure 
linkages in an instrumented program be replaced by a linkage to an 
intercept procedure plus an index identifying the instrumented callee 
procedure which is the actual destination of the call. This index 
is used as a key to access a file which contains the Block_ID of the 
block containing the procedure and the actual linkage to the instru­
mented callee. Since the mechanism required to manage the control 
flows involved in this process do not appear in the structured spec­
ification, one might be inclined to believe that some magic is necessary 
to accomplish such a task. To allay such fears, the f ollnwing diagram 
depicts a means of implementing such a transfer control mechanism. In 
this implementation, the Instrumented_Callee_list is packaged as a 
binding section of the instrumented program. 

.. g. ,,;.;,., ..... _ 
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Active_q1ock_S~ack FIL: 

{A LIFO list which ls us~d to ~~~o track of the ~lcck_IO of the c~rrently 
Ocexecuti~g orocedur~. ~lso used to accumulate the executlon tlm~ accrued 

{by s u bo rd I~ a t e b I cc k s • · 
= <~lock_Statlstic>; 

Address_For~ulatlon : FLOW 
= Reference_ Tyo? 

+ ~efererce_Lccctlon 

+ Destinatlor_Locctior; 

qest_Posltlon t ElE~ENT 

CThe ordina• of the currart 4=r'ltry in the Cluster_Llst whicr tt,e candidate 
{shou1d follow for b.ast cllJstering ;:;ffect. An ordlra1 of 0 lmi:lles the 
{he ad of th~ 1 lst. 

- I - " 

31cck_ChargEb~c~_PerccrtagP. i ELEMENT 
{Percent~ge of total orogra~ executlo~ tim~ spert in the assoclate1 blocM~ 
{or remot~ bloc4s eel 1~o ~re~ t~e assoclated bloc~. 

- I -, 

B1ock_Ex~cution_Summ~ry : FILE 
{The Block_Executlor_Surrrr:ry ~ntry for adch Block_Tc is used to accu~ulate 
{the execution ti~~ 3ccr~ec ty th~ 3ssoclated bloc~. 

= <B1ock_Fx~cutlon_Totats>: 

a
0
1ock_Execution_Tot3ls 1 Flew 

1 
• f1 I o c ~-I 0 

+ ~ I oc k _To t 3 I 
+ Remot~_Totst; 

Btock_ID ' FLCW 
{Blocks are the baslc urlts ov~r ~hich m~asur~me~ts ar~ taken and reoorted. 
CEach block ls ~~siqrec a ~riaue Block_IO fer ~ase cf ld~ntiflcatlor during 
Cthe a~a1ysls P~ase of P~~F. 

=< LOC2',_81oc'<_IC 
I ~~mot~_~lock_IO>; 

131ock_N3me_M::io : FILE 
{For ~ach block, Elcck_Na~~-~ao oefl~es the 
Csymbollc name by which trc bloc~ ls known. 

= <81ock_N3me_~ao_Entry>; 

91cck_N~me_Mso_Ertry ' FLOW 
=< Local_~lock_Name_Entry 

I ~emot~_Block_N3~~-~rt~yl; 

Block_P~rce~tag~ t ELEMtNT 
{Percertaq~ of tot3t orcgra~ execution tlm~ soert in the associated block. -· - " 

q Io ck_ R~ f ~r ~ nc-e : FL Cw 
= Local Plock IC 

• (;
1 t- ~~fer-;rce_Tlm~~ 

Block_Ref~rence_Histcry : FILE 
CA FIFC I ls-t wrich rn~lrtc:irs, lr chrcl"oloqlcaJ orc~r, alt 81ock_~efie~eric:e•s 

¥¥4 
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4:--16 

Coccurrlrg in tre crevlc~s cws_Irterval_Siza units cf process ~x~cutlon 
{time. 

= <91ock_R~f~r~rce>; 

31ock_Statistic t FLOW 
= ~I ock_ID 

+ Ca11_Timf: 
+ Subordinate_Tima: 

3fock_Worklr~_Set I FILE 
{A seau~rc~ cor•alrirs a Local_B1ock_ID for e3cr block appearing 
{ln the cu~r~rt workirg s~t. 

= <Worklno_Sst_Elock_IO>: 

C a r d l <l at~ _E v !J I u -at i on : FL c ~ 
= Local_81cck_ID 

+ Cluster_t-tarlt 
+ t3a st_ Pos 1 t ion : 

CarcHdate_L ist t FILE 
{!dentifi~s those blocks ~~le~ have not beep incl~cec i~ the octl"al 
{ c I us t ~r l n g • 

= <Canolcate_Evsluaticr>: 

Cluster_List : FILE 
{A seouerce ldertlfyinq tre relatlv~ position of blocks wnlch rave bee" 
{i"cludec in tr€ octl~cl ct~st~rirg. 

0 

= <Local_~lock_Io>: 0 
: t u s t e r _ M er i t 1 E L EM E NT 

{An P.va•~~tor cf th~ r~l~tlve merit of lrcluding _ candldote blcck ln the 
{ootimal dusterir~. -. -. 

:oexistent_Mo1ules i FIL:: 
= <ObJ~ct_Ta~t_Maaula>: 

:oroltlon_rlandl~r_P~cKet t FLCW 
{Data oassP.d to ~ conditicr_ranater by the NOS/VE trap i~terruot 
{process or. 

= Program_Adoress 
+ Other! 

:onnectlvlty_Matrlx : FILE 
{An etement of Cornectlvlty_~~trix defin~s the strergth of co"nectlcr 
{be t we ~n t ~ o b t oc k $ • T h l ~ v a t u ~ l s a 1 o c 3 I me ~s u r ~ c f t he t oc a I l ty 
{achleveo wh~n the associat~c bloc~s are clust~r~d r~xt to eac~ ether. 
{NOTE ••• Slnc~ this ~~trlx is sy~mP.trlc, its access rr~st be l"ple~ented 

{ such th:t th~ orc~r of elem~nts lr the lnc~xi~g 
{ Local_81ock_TO_Pzlr ls f'Ot relevant. Thus tt'e m~trix wll t tE 

C r~~1lzEd lr so~e trl;~~utar 1or~at. 
=< •Local_Plock_Iu_P3lr 

+ Connectlon_Stre~qth >: 

:urrent_Proc~ss_Tlrr.~ : FLC~ 

{The curr~rt value for elacs~d process ~xecutlon time. -· - ' 

0 
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+ + tReference_Tlm~l 
ri~ + ratock !01; 

InWrblock_R~fererc~_st~l~g : FLCW 
= <Interblcck_?-eferenc~>: 

Interblock_R~f~re~ce_Tyo~ s ELEMENT 
= ( •cat I • 

I •pop• 
I •r~turn• l: 

Interblock_Return : FLOW 
= ~efer~~C€_TiME: 

Interceot_Prod~cure_LlnkagP. : ELEMENT 

+-18 

{linkage tc an interceot crcce1ure which will receive control l"stead 
Ccf the instru~entea callee. T~e lntercaot procedure will be 
Cresoonsibl~ for m3~3girg tr~ ccrtro1 trarsfer to ·~~ lnstrumentee 
Cca11eP. in al" orderly fasrlc.r. This shall include activation of 
Ci:rocesses 'to record <in t"'e Int?.rbl ock_Reference_Strinq' the 
Coccurrenc~ cf ~ c~l I tc aro r~•urn from t~e lnstr\Jmef"lt~d call@e. 
CThe lnterc~ot orocedure rrust alsc take actlo~ to crcvlde 
{Oetectlon of anv ::ttem.ct ty the instrum~rted cal 1-:e tc POP its 
{ wa y b ac k t o ore v l o us s t a c '-< f r a ,,., ~ s • 

- . - ' 

Intercolumn_qcrd_~strlx : FILE 
CEach ~lement c~fir~s t~4 lrter-cotumn bond betw~er twc colu"ns tf t~e 

r"-r'.Connectivltv_~atrlx. Tris valu~ is a global rneas1..re of tre locality 
'fachiev~d wt°'.;n the associ3tea blocl'(s ar~ cluster~c n~xt to e~cr ether. 

{NOT£ ••• Tnls ~atrlx ls sy~~etrlc an~ ~av b~ rqor~s~rtea ln triangular 
{format. 

=< •Locs1_~1ock_IO_P3lr 
+ Int~rcolumr_Rond_Str~~qtr >: 

Last_Module_N~m?. : FILE 
{Always cort~lrs t~e ~OCLIE_Name fro~ the most rec!~tly encount~red 
{~o du I~- I def"+ l flea t l on. 

= Modul~_Name: 

Last_Transf~r_Symbol : FILE 
£Contains the fast Trarsf~r_Symbol oroc~ssed. 

= Transf~r_Syrrbot; 

Linkage_D~f i~ltio~_Itom l FLCW 
=< t~try_Defirition 

I Exterrs1_Referercel; 

L 0 c a , _ B I 0 ck_ I 0 : c LE ~ :: NT 
= 1 •• max_block_IJ; 

Local_Block_ID_P3ir : FLOW 
= Local_~1cck_ID_1 

+ Local_~loc~_Io_2; 

i.oQ_BI ock_No11•~ 1 FLCW 
= Modul~-N~me 

+ S'?cticr_Oraln:t: 

, , ; ,µg;4, ,; .. , ;;~ µ n.!4f,.A~lf'~~·~··M .. 1 .. ,1t:t.-!l •. ,c1. ..... ,...+.01q m •..• ~~1.t.ii/1 .. ilb .... 1a., .• L!± .... !f .•. -,t.l.~' ....... ·-· . .tr ···-····-··: ... .. 
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CWS_Int~rval_Size ~ ELE~ENT 

{Th e l f't -: r v =' I s l z e f o r · ct t e r rr l n i n 9 t ho. · w or k l n Q s e t o f R I o ck_ Re fer en c e • s 0 
C~hlch ls m~lntslned Ir 8Jcck_Worklng_S~t_llst. -. -, 

De f l re d_ Ent r 'I_ P o l rt_ En+ r y : F L C h 
= En1ry_Point_Name 

+ Entry_Locatlor 
+ Locat_Pemot~_Flag 

+ [ B I o ck_ I 0 J 
+ Cins trument~d_Cal I ~€_Crc iria I l; 

Def lned_Er.try_Poirt_List : FILE 
= <Def in~d_Entry_Poirt_:rtry>; 

Oestination_Location : FLCW 
= Locatlon; 

Entry_O~flnltlcr : FLCW 
= Entry_Polnt_Nam~ 

+ Entrv_Locatlor; 

Eritry_Locatior, : FLOH 
= LOC3tlof'; 

Ex t ern a I _ ~~ f ~re r c e : FL CW 
= Exterr.3l_N3m~ 

+ Refer~nce_Tyoe 

+ ~efer~~ce_Lcc~tlo~: 

Ins+rumantad_Calle~_Entry : FLCW 
= •rnstrum~nt?d_Cal l~e_Cralnal 

+ Entry_Loc3tlor 
+ 91 oc k_IO; 

Instrumented_Cal 1€e_Llst : FILE 
= <Instrum~nt~d_Cal 1€e_Entry>; 

Instru men te o_c 31 I ~~_Oro ln-3 I : ELEMENT 
= 0 •• max_c:tte.;_or<:lrar; 

Instrumented_Procedure_Lir~3g€ : FLOW 
= Intercept_Procedure_Llrkaga 

+ Instrument~d_C1I l~~_Crdir?.I: 

Instrument_Ft3q : ELE~ENT 
: ( • l'tUS t • 

I •nt?ed_not • >; 

I n t e rb I oc k_ C ~ I f : FL CW 
= Bl ock_IO 

+ Ref?.r~rc~_Tlme: 

Interblock_~efere~c~ t FL~W 

CThe ootlor'11 ~lock_ID ~ii I be presant lf and only if 
Cinterblock_ReferErc~-T~cE =•cal 1•. The cctionat Ref~rence_Tl~~ 
{~i 11 be prt.?sent ur.J~ss IrtErbloct<_Ref~r~nce_Tyo~ : •poo•. 

= Interblock_Ref~r~~ce_Tyoe 

0 

0 
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Local_91ock_Naw~_Ertry : FLC~ 

= ,,. L oc a I P I o ck I 0 
(}' + Local_~1oc~_Name: 

Local_Block_Summ~ry t FLOW 
= Loc~l-~lock_Name 

+ 3 I cc ~_Perc-:r.t aqe 
+ Rloc~_Chargabsck_Perc~rtage! 

LOC3l_Remot~_Flag t ELEMENT 
{Oef lres whether or rct ~n entry polrt was d~clarad within 
{the Tlr~et_Obicct_Text. 

= ( • 1 oc ~ ' • 
t • r- em o t f? • ) : 

Locatio": FLCW 
= S~ctior_Oralnal 

+ Sect 1 on_ n f f s.a t; 

Module_Deflnltlon_ItE~ t FLCW 
=C Module_Identlflc3tlcr 

: Sect i or_Oe f 1'1 it ion) : 

~ocule_Identlficatlor : FLOW 
= ~odule_Name; 

Ob)ect_r~xt_Module : FLOW 
= <Object_Text_~eccrd>: 

ot~ct_Text_Q.;corc : FLOW 
=< Hodut~_Id~r.tlflc3tlcr 

t S~ctlc~_D~finltlon 
I ~ntry_Oeflrltlor 

I ~xternal_~~fer~rce 

I Adoress_Formulatlcn 
I Transfer_Symbol_Oeflrlticf"): 

Ootlma1_atock_Ord~rir~ : FLC~ 
COeflnes the orcer t~at tlccks shculd 3pcear In t~; restructured trcgr~m. 

= <Local_!'-llo<:~_I!J>~ 

Progr~m_Data : FLCW 
= <Ayte>: 

Program_Irst~ucticr : FLOW 
CAny of th~ lnstr~ctions ir th~ CYBEP 180 CPU lnstr~ctlor set. 

=< •return• 
1 •POP• 
1 •other•' : 

Program_Profil~ ' FLCvJ 
COelln~at~s the oercantag~ cf ~x~cution tl~e so•nt lr e~ch block tf 
{the program. 

Ct 
+ 
+ 

Prcg_Tctal_Exscutlcr_Tlrr~ 

Pp~o1~_q1ock_Tot3l_Perc€rta9e 

<Local_Bt~ck_Sum~~ry> 

T <Remote_? I ock_Summary>: 
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Ro_ B Io ck_ Or d er 1 n g _ li r e : Fl cw 
= Locat_etock_Nam~ 

+ • • • . . ' 

~O_Heaolng : ELEMENT 

4-:w 

= •ppoc Restr\.Jctl.;re ocject_text_I fn, tlbrary_I f~, gen_mcdute_rame• 
+ •create_obJect_t!b,..arv• 
+ •select_dlspl3y_lavel off=A~ 

+ •creat~_mooule na"~= ger_module_name •• • 
+ • first= Cob)ect_text_lfr~ t •• •: 

rn_Tall: ELEMENT 
= • g ~n e r a t ~ I i bra r y _ I f r • 

+ •end•: 

!O_TransfEr_Symbol_Llne t FLCW 
= 
+ 
+ 

• 
• 
Trans hr _s ymb o' ; 

) ) ... 
or oc~ O\.ire= • 

1 e f ere n c e _L o ca t l or : FLOW 
= Location; 

'ef erence_T voe 1 ELEt1ENT 
=< •exterral_rrocedu~a· 

I •other•) ; 

e~ote_Block_IO t ELE~ENT 

= 1 •• max_block_ro; 

emote_Btock_Name i FLOW 
= Extern3l_N~~~: 

emote_8lock_N9me_Entry : FLCW 
= •Remot~_Bloc~_ID 

+ Remote_P.fock_Nam~; 

emote_Btock_P~rcertage : ELEMENT 
{Fercentage of total oro~ra~ executlon time spent ln tr~ 3ssoc1ated 
C re mo t e b f o ck • -· - ' 

emote_aloc~_Summary t FLOW 
= Remote_~1ock_Name 

+ ~emote_Rlock_P@rc~nt;g~; 

emote_ t3 I oc k _To t ~ f _ P ere en t a g e t EL EM E NT 
<Percent39e of total oro9rarr execut!cn ti~e so~nt ir remote blocks. -· - ' 

ucte_Tota I 1 ELFMENT 
£The tota1 ~xecutlor tl"c ste~t ln remote procedur~s due to cat Is 
£emanating fro" wlthi~ a blcck. -. - ' 

!structur~a_Proqram t FILE 
{A t 1 bra r y f l I E c c rs l s t l r g c f 3 s 1 n g I ~ m c du f e wh l ch co rt a l n s t h @ 

0 
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{restructured blocks of the object orog~am. 

~'I 
~estructur~_Dir~ctlves : FLOW 

(Consists of SCL commancs to invoke the library gereratlon utility tc 
Caccompt lsh the actual restructuring. 

= RO_He ao i rg 
+ <RD_Block_Orderlng_Llr~> 

+ ~O_Tr3nsf~r_Symbol_LlrE 
+ RO_Talt; 

5~ctlon_Attrlbute_Ent~y : FLC~ 

{The ootioral Local_Aloc~_IC will be present lf an1 only lf 
CSectlon_Typ~ = •code_sectlcr•. 

= •Sectlon_Ordlnai 
+ Sect l on_ Tyce 
+ I Loe a 1_e I ock_IDl; 

5ectiof'_Attrlbut~_Tablt: i FILE 
= <Sectlon_Attrlbute_Ertrv>; 

Sec t lo n_ D e f i n l t l o'"' 1 Fl O W 
= S~ctior_Ordlnal 

+ S@ctior_Tyce; 

Sect lo n_ T VP~ : F. LS: MF.NT 
= ( •cod C!_sec t ion• c) + • 0th er. ) : 

Subordinate_Tlme t FLOW 
CAn accu1fulatlon of th~ exEcl.tion tlrne accrued by ht eeks c-al led as 
Csubordinat~s of a block en the Actlve_91ock_Stac~. -· -, 

Target_Object_T~xt : FILE 
= <Object_Text_~ooule>; 

Target_T~xt_Tra~sfer_Sy~bol : FILE 
CThls fil~ ls us~d to pr~s~rv~ the identity of t~e defaulr entry 
{point for the Target_Cb1ect_Text ln lts orlgl~al srate. Thls ls 
C~ecessarv to lrsurE trat the ~estructur@d.program wit I have the 
<same def~ult entry polrt. 

= Tr an s f .:r _Sy mb o I ; 

Trarsf er_Symbo1 : FLCW 
= Program_Narr~; 

Trarsf er_Svmbol_Oefirition i FLCW 
= Transfer_Symool: 

Trarsf er_sv~boJ_Parameter 1 FLCW 
= Transfer_Symbcl: 

Tr~ed Instruction : FLOW y :: Progr~m_InstrucT ion: 

Unsatlsf led_External_fntry i FLCW 
= Exterrat_Na~~ 

,;., ,;,.,..,., - ,,,,.,; .... WWWillliliirii!IJ 
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+ 
• 

qe fer ~nce_loc at l'>n 
Inst rtJmef't _FI ag; 

Jnsatisfled_Ext@r~al_List t FILE 
= <Unsztlsfled_ExtErnst_Ertry>; 

fser_Address_Soace i FILE 
=< •Locatlor. 

• CProgram_Oata Progra~_Instructlon)>~ 

lorklng_Set _~I ock_ID : FLOW 
= Locat_Rlcck_Io; 

0 

0 
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Instrument_Intra_Hodule_Calls I PROCESS 1.1.1 = 
IF Ref erence_Type = •external_procedure• THEN 

ASSIGN NEXT Instrumented_Callee_Ordlnal C GET Section_Attrlbute_E~try CORRESPONDING TO 
,. CSect J.on_Ordlnal OF Dest inat ion_Locat lont 

SET Entry_Locatlon TC Oestlnatlon_Locatlon 
SET Block_ID TO Clocal_Block_IO OF Sect1on_Attrlbute_Entryl 
PUT Instrumented_Callee_Entry 
PUT Instrumented_Procedyre_Llnkage IN User_Address_Space 

AT Reference_locatlon 
PRO CESS_ENO; 

Save_Module_Name I PROCESS 1.1.2.1 = 
REPLACE Hodule_Name IN Last_Module_Name 
PROCESS_ENO; 

Save_Local_Block_Nam• I PROCESS 1.1.2.2 = 
IF Section_Type = •code_sectlon• THEN 

GET Module_Name FROH Last_Hodule_Name 
ASSIGN NEXT Local_Block_ID 
PUT local_Block_Name_Entry 

PUT Sectlon_Attrlbute_Entry 
PROCESS_E NO; 

Def ine_Loca l_Entry_Polnts I PRCCESS 1.1.3.1 = 
SET Loca l_Remote_Flag TO • tocal • 
GET Sectlon_Attrlbute_Entry CORRESPONDING TO 

<Sectlon_Ordlnal OF Entry_~ocat1on) 
SET Block_ID TO (Local_Block_IO OF Sectlon_Attrlbute_Entryl 

~i<NOTE ••• Thls process is dependent on the fact that. for ~ach mod~le~ 
~C all Sectlon_Oef ln1tlon•s are processed prior to the first 

C Entry_Oef 1nlt1on. 
PUT Oeflned_Entry_Polnt_Entry 
FOR EACH Unsatlsf led_Externat_Entry IN Unsatlsfled_External_Llst 00 

IF Entrv_Polnt_Name = External_Name THEN 
IF Instrumented_Catlee_Ordlnal ABSENT FROM 

Def lned_Entry_Point_Entry THEN 
ASSIGN NEXT Instrumented_Callee_Ordlnal 
REPLACE Def lned_Entry_Polnt_Entry 
PUT Instrumented_Callee_Entry 

PUT Instrumented_Prccedure_Llnkage IN User_Address_Space 
AT Reference_Locatlon 

PRO CESS_ENO; 

Oetect_Local_Instrumentable_Calls 1 PROCESS 1.1.J.2 = 
IF Reference_Type = •external_procedure• THEN 

SEARCH Def lned_Entry_Polnt_Llst FOR External_Name = Entry_Polnt_Name 
IF HATCH THEN 

IF Instrumented_Callee_Ordlnal ASSENT FROH 
Oef lned_Entry_Polnt_Entry THEN 

ASSIGN NEXT Instrumented_Callee_Ordlnal 
IF Locat_Remote_Flag = •rem~te• THEN 

ASSIGN NEXT Remote_Block_IO 
PUT Remcte_Btock_Name_Entry 

REPLACE Oe f lned_Entr y_Po lnt_Entry 

0 PUT Instrumented_Cal lee_Entry 
· PUT Instrumented_Procedure_Linkage IN User_Address_Space 

AT Reference_Location 

,\!fit!I J ~ #4 $$A$£ ,m, ... µ;,zn.: ,,;; f .\ ,; 
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OTHERWISE 
SET Instrument_Flag TO •must• 
PUT Unsatlsf ied_External_Entry 

PROCESS_ END; 

Save_Local_Transfer_Symbol 1 PROCESS 1.1.~ = 
REPLACE Transfer_Symbol IN last_Transfer_Symbol 
REPLACE Transfer_Symbol IN Targ~t_Text_Transfer_Symbol 
PROCESS_E NO; 

Save_Remote_Transfer_Symbol a PROCESS 1.2.1 = 
REPLACE Transfer_Symbol IN last_Transfer_Symbol 
PRO CESS_E NO; 

Oef lne_Remote_Entry_Polnts s PROCESS 1.2.2 = 
SET Locat_Remote_Ffa9 TO •remote• 
PUT Oef1ned_Entry_Po1nt_Entry 
FCR EACH Unsatlsf ied_Externat_Entry IN Unsatlsfled_External_llst DO 

IF External_Name = Entrv_Po!nt_Name THEN 
IF Instrument_Flag = •must• THEN 

PROCESS_ENO; 

IF Instrumented_Callee_Ordlnal ABSENT FROM 
Oef lned_Entrv_Point_Entry THEN 

ASSIGN NE~T Instrumented_Callee_Ordlnal 
ASSIGN NEXT Remote_Block_ID 
PUT Remote_Block_Name_Entry 
REPLACE Oefined_Entry_Polnt_Entry 
PUT Instr~mented_Cat lee_Entry 

PUT Instrumented_Procedure_llnkage IN User_Address_Space 
AT Reference_locatlon 

Detect_Remote_Instrumentable_Catls 1 P~OCESS 1.2.3 = 
IF Reference_Tvpe = •external_procedure• THEN 

SEARCH Oef ined_Entrv_Pcint_llst FOR Entrv_Polnt_Name = Externat_Name 
If' HATCH THEN 

IF Locaf_Remote_Flag = •tocat• THEN 
IF Instrumented_Callee_Ordlnal ABSENT FROM 

Oeflned_Entry_Polnt_Entry· THEN 
ASSIGN NEXT Instrumented_Calle@_Ordlnal 
REPLACE Oef lned_Entry_Polnt_Entry 
PUT Instrumented_Callee_Entry 

PUT Instrumented_Procedu~e_lint<age IN User_Address_Space 
AT Reference_Locatlon 

OTHERWISE 
SET Instrument_Flag TO •need_not• 
PUT Unsat1sf ied_Externat_Entry 

PROCESS_ENO; 

Instrument_Initlal_Transfer i PROCESS 1.3 = 
IF Transfer_Symbol_Para~eter ABSENT THEN 

GET Transfer_Symbol FRCH Last_Transfer_Symbol 
SEARCH Oef lned_Entry_Point_Llst FOR Transfer_Symbol = Entry_Polnt_Name 

IF HATCH THEN 
IF Local_Remote_Flag = •1oca1• THEN 

'0 

c 

IF In strumented_Ca I I ee_Ordlna I ABSENT FROM O· 
Oef lned_Entry_Polnt_Entry THEN 

ASSIGN NEXT Instrumented_Callee_Ordlnal 
REPLACE Deflned_Entry_Polnt_Entry 
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PUT Instrumented_Catlee_Entry 
PROCESS_ENO; 

R~ord_Intercepted_Call I PROCESS 2.1 = 
GET Instrumented_Callee_Entry 
COPY 81ock_ID FROM Instrumented_Callee_Entry TO Interblock_Refere~ce 
GET Current_Process_T lme 
SET Reference_Tlme TO Current_Process_Tlme 
SET Interblock_Reference_Tvpe TQ •ca11• 
PUT Interbtock_Reference ' 
PROCESS_END; 

Record_Intercepted_Return I PROCESS 2.2 = 
GET Current_Process_Time 
SET Reference_Tlme TO Current_Process_Tlme 
SET Interblock_Reference_Type TO •return• 
PUT Interblock_Reference 
PROCESS_ENO; 

Record_Trapped_atock_Exlt a PROCESS 2.3 = 
GET Condltlon_Handler_Packet 
GET Trapped_Instructlon FROH User_Address_Space 

AT (Program_Address OF Condltlon_Handler_Pac~etl 
CASE Trapped_Instructlon CF 

c 

=·re turn•= 
GET Current_Process_Tlme 
SET Reference_Tlme TO Current_Process_Tlme 
SET Interblock_Reference_Type TO •return• 
PUT Interblock_Reference =· p()p•= 

ELSE 

SET Interblock_Reference_Type TO •pop• 
PUT Inter b I ock_Re f erence 

error - hardware malfunctlon 
PROCESS_ENO; 

De term lne_Reference_ Type 1 PROCESS 3.1.1 = 
FOR EACH Interblock_Ref erence IN Int~rbtock_Reference_Strlng DO 

CASE Interblock_Reference_Type OF 
=•ea 11 • = 

SEND Interblock_Call 
=•return•= 

SEND Interblock_Return 
:•pop•= 

CA count will be malntalned of the number of lnterblod< POP•s 
Cappearlng. Hhen a subseauent RETURN appears, lt wll I be 
{treated as (pop_eount • 1> RETURN•s. all occurring at the 
Csame tlme. This count must be maintained on the 
CActlve_Block_Stack since a CALL/RETURN may intervene between 
Ca POP and the associated RETURN. 

PROCESS_ENO; 

Pop_81ock_Statlstlc I PROCESS 3.1.2 = 
POP Block_Statlstlc FROM Actlve_81ock_Stac~ 

o~CREHENT Block_Total CORRESPONDING TO Block_IO BY 
Reference_Time - Call_Tlme - Subordlnate_Tlme 

INCREMENT Subordlnate_Tlme IN 
(Block_Statlstlc AT TOP OF Actlve_Btock_Stac~t 
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BY Reference_T1me - Call_Tlme 
IF Block_IO IS Remote_Block_ID THEN 0 

INCREMENT Remote_Total CORRESPONDING TO 
(Block_ID OF Block_Statlstlc AT TOP OF Actlve_Block_Stackt 
BY Reference_time - Call_Tlme - Subordlnate_Tlme 

GET Bl ock_ID FROM (81ock_Stat1st le AT TOP OF Act 1 ve_tH ock_StaC'kt 
IF Block_ID IS local_Block_ID THEN 

SEND Block_Reference 
PROCESS_ENO; 

Push_Block_Statlstlc a PROCESS 3.1.3 = 
SET Subordlnate_Tlme TO 0 
PUSH Block_Statlstlc ON Active_Block_Stack 
IF Btock_IO IS Local_Block_IO THEN 

SEND Block_Reference 
PROCESS_END; 

Detect_Cr1t1cal_References 1 PROCESS 3.1.'t = 
SEARCH Block_Reference_Hlstory FOR HATCH ON Local_Block_ID 

IF N 0 HATCH THEN 
FLUSH Block_Worklrg_Set 
FOR EACH Block_Reference IN Block_Reference_Hlstory DO 

CNOTE ••• Thls scan of Block_Reference_Hlstory may be 
C implemented as part of the preceding SEA~CH loop. 
SEARCH Block_Working_Set FOR 

Worklng_Set_Block_IO = Locat_etock_ID 
IF NO HATCH THEN 

SET Worklng_Set_Block_ID TO Local_Btoc~_ID 
PUT Work1ng_Set_9tock_ID 

INCREMENT Connect1on_Strength IN Connect1vlty_Hatrlx 
C ORRESPONO ING TO I Loe a 1_8 lock_IO~ Loc31_B1 ock~ID) · 
BY 1 

FOR EACH Worklng_Set_81ock_ID IN Block_Worklng_Set DO 
INCREMENT Connect1on_Strength IN Connectlvltv_Hatrlx 

CORRESPONDING TO 
(Local_Block_Io, Worklng_Set_Bloc~_ID) 

BY 1 
CNOTE ••• sending Block_Reference must be the last function 
C acco•pllshed by t~ls process~ . 
SEND Block_Reference 
PROCESS_ENO; 

Jpdate_Block_Reference_Hlstory i PROCESS J.1.5 = 
WHILE (Reference_T1me OF HEAD OF Block_Reference_Historvl 

< (Reference_Tlme - CWS_Interval_Slze) DO 
REMOVE HEAD OF BJock_Reference_Hlstory 

PUT Block_Reference AT TAIL OF 81ock_'Reference_H1story 
PROCESS_ENO; 

~ssemble_Intercolumn_Bond_Hatrlx a PROCESS 3.2 .• 1 = 
FOR l 1= 1 to number_of_local_blocks 00 

FOR J t= 1 TO number_of_local_blocks 00 
SET Intercotumn_Bond_Hatrlx Ci,Jl TO 0 

' .) 0. 

FOR k 1= 1 TO number_of_locat_blocks DO O 
INCREMENT Intercofumn_Bo"d_Hatr1x Cl,jl SY , 

Connectivltv_Matrlx Ck,11 • Con"ectlvlty_Hatrlx tk,jl 
PRO CESS_E NO; 



NEWPROC 79/02/23. 10.36.SO. 

Initla llze_Worklng_Llsts I PROCESS 3.2.2 
INITIALIZE Ctuster_Llst TO eE EMPTY 

~ET Cluster_Herlt TO 0 
. SET Best _Pos l t 1on TO 0 
FOR EACH Local_Block_ID DC 

PUT Candldate_Evaluation 
PROCESS_ENO; 

Evaluate_Candldates a PROCESS 3.2.~ = 
FOR EACH Candldate_Evaluaticn IN Candldate_Llst DO 

SET Cluster_Herit TO 
Intercolumn_Bc"d_Hatrix CLocal_Block_Io, HEAOCCluster_LlstJJ 

SET Best_Posltlon TO 0 
FOR EACH etement IN Cluster_Llst 00 

SET test_value TO Intercolumn_Bond_Hatrlx Celement, Locat_Bloc~_IDl 
+ Intercolu•n_Sond_Hatrlx tlocaJ_Bloc~_Io, NEXT(elementlJ 
- Intercolumn_Bond_Matrlx (element~ NEXT(elementJJ 

CNOTE ••• If element is at tall of C1uster_llst then 
C Intercolu•n_Bond_Matrlx Cx, NEXTCelementlJ 
C evaluates as O for all x. 
IF test_vatue >= Cluster_Me~lt THEN 

SET Cluster_Merit TO test_value 
SET Best~Posltion TO POSITION OF element 

PROCESS_END; 

Select_Best_Candldate I PROCESS 3.2.4 = 
FINO FIRST Candldate_Evaluatlon IN Candldate_llst 

WITH GREATEST Cluster_Herlt 

QNOTE ••• If no Candldate_Eval"ation -~as non-zero Cluster_Herlt thef' the 
C current Cluster_Llst represents an •atomic• clust~r, 1.e.~ the 
C algorithm wlll ontv append blocks to the end of the subcluster. 
C To reduce computational complexity, the subcluster may effectlvety 
C be removed from the Cluster_List at thls tlme. 

INSERT Loca l_Block_IO INTO Cl uster_Llst AT Best_Poslt ion 
REMOVE Candldate_Evaluation FROM Candldate_list 
PRO CESS_E NO; 

Generate_Optlmal_Orderlng a PROCESS 3.2.S = 
CThis process consists of O\Jtputing the Local_B·1ock_Io•s contained ln 
CCluster_List ln order. 
PRO CESS_ENO; 

Format_Restructure_Olrectlves I PROCESS 3.3 = 
PUT RO_Heading 
FOR EACH Local_Block_ID IN Optlmat_Block_Ordering 00 

GET Block_Name_Hap_Entry 
PUT RD_Block_Ordering_Ll"e 

GET Transfer_Symbol FROM Target_Text_Transfer_Symbol 
PUT RO_Transfer_Symbol_Llne 
PUT RD_Tal I 
PRO CESS_E NO; 

3u,Fi_Program_Prof11e I PROCESS 3.4 = 
~H Btock_Total OVER All Slock_ID TO OBTAIN 

Prog_Total_Execution_Tlme 
SUM 81ock_Total OVER All Remote_Slock_Io TO OBTAIN remote_totat 
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NEWPROC 79/02/23. 10.36.SO. 

SET Remote_Block_Total_Percentage TO 
remote_total • 100 I Prog_Total_Executlon_Time 

PUT Prog_Total_Executlon_Tl~e 
PUT Remo te_B I ock_ Tota l_Percentage 

FOR EACH Local_Block_ID DC 
GET Local_Block_Name_E~try 
GET Block_Executlon_Totals 
SET Btock_Percenta9e TO 

Block_Total • 100 I Prog_Totat_Executlon_Time 
SET 81ock_Chargeback_Percentage TO 

(8 lock_ Tota I • ~emote_Total 1 
• 100 I Prog_Total_Executlon_Tlme 

PUT Local_Block_Summary 
FOR EACH Remote_Block_ID 00 

GET Remote_Block_Name_Entry 
GET Block_Executlon_Totals 
SET Remote_Block_Percentage TO 

Block_Total • 100 I Prog_Total_Executlon_Tlme 
PUT Remote_Btock_Summarv 

PRO CESS_E NO; 

:estructure_Program I PROCESS It. 0 = 
CThls process consists of executlon of the Restructure_Dlrectlves as 
Can SCL ~roced~re. Parameters passed to the procedure ares 
C object_Text_tfn 
C I lbrary_t fn 
C gen_module_nam~ 

{These parameters wl I I be ss:eci f lecf vla the Pf1AF control statement. 
PROCESS_ENO; 

.... 

0 

0 

0 
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