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PREFACE 

Tra~saction processing in the ~ultics system is oerforrned by 
t h e s u b .. s y s t e m d e s c r i b e d i n t h i s 'll a n u a L • 8 y e m o l o y i n q t h e 
transaction processin1 (TP) subsystem, the individual user can 
process transactions against a 1ata base of any size by invoking 
a s~t of readily understood and easi Ly a;:>;:, lied co:nmands defined 
by the site. This rn3nual describes the ~ultics TP subsystem, 
describes the administrative com~ands and their us3ge, and 
fur'iishes the ;::iracti cal detai Ls of subsystem operation. 

Although Many 
t he f u l L power o f 
r e g a r d i n q '•lu l t i c s 
s~ecific usage of 
obtained from the 

TP users will not need to ~vail themselves of 
the ~ultics system, additional information 

software concepts 3nd or3anization as well as 
~ultics commands and subroutines can be 

volumes of the ~JJ1ti's .E.c.o~.tg!!.!~.e!:~~ .::1~~'3.!. 
These volumes are: 

c 1~79, Honeywell Information Systems Inc. File No.: 1L13 
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SECTI:)N 1 

INTRODUCTIO'~ 

T~e ~ultics transaction processin~ CTP) subsystem orovides 
an environment for users '.olho want to ::Jerform a well-defined set 
o f 1 at a base rel at ~ d o o e rat i on s w i th <Ju t ta k in~ adv ant ag e o f t he 
ful L ran;e of ··iu-ltics' · timP-s!iarinc:.i capabi Li ties. In this 
:n.Jnual, a user is defined to be 3 ;Jerson who enters transact ions. 
Thus an apo.lication orogrammer CTPR • . .iriter), •..ihile a Multics 
user, is not a TP user. ~any aspects of the subsystem are 
table-driven, and modules can be ~odified1 so that fe~tures can 
edsily be adde~, changed or deleted. Several independent TP 
subsystems may run concurrently on a Multics system. 

This ~anual describes how the ~ultics T? subsystem is 
organized, how to run it, how to :neter it, and how to write 
aoolication programs for it. However, both administr1tors and 
aoolication orogrammers still need to consult the 1'!PM, as well as 
othAr appropriate mnnuals. Soecific T? user requests are 
site-dependent and so are not included. 

F ea tu re s av a i L ab le i n t he sys t e !'II i n c L u de t he f o l l ow i n g : 

locking of individual rlata base records to allow 
concurrent data base access 

~ checkpoint and rollback facilities which allow handling 
of both concurre~cy control and restoration after an 
error or other interruption 

• availability of most Multics Languages for acolication 
pr 0:1ra ms 

I 

0 q ~FT: 

:no du l a r c o n s t r u c t i on to f a c i l i t a t e t a i l o r i n .:; o f t n e 
system 

seoarat ion of terminal an1 1ata processing to allow 

~·1•\Y 3E CHAl\JGED 1 -1 12/2?i/7?i cc '16 



better tuni.,9 

·1> a oriority rnechanism for commanj5 

easily establishe~ parallel 
aoplication oroqrJ'!'IS 

environments for testing 

For the pur~ose of 1iscussion within this manual, a 
transaction is jefined as the ?recessing of a single user 
com~and, from receipt ~f the input ~essa~e by the TP subsystem to 
t"ie comoletion of execution. A. trans3ction ;:irocessin:;i routine 
CT 0 R) is 3n aoplication program, usually one that references a 
L3r'.]e d~ta base. 

CIR.A.FT: ii. A Y 8 E C H A 'J G E I) 1 -2 12/2P./73 cc ?6 



The ~ultics T0 suosystem is organized to make efficient use 
of resources bY taking advanta~e of the soecial ch3racteristics 
of T0 • Tyoic3lly, 'T'lany users are all performing si'T'lilar 
o::ierations to a fixed s~t of data bases, usinq a closed 
environme~t of tneir o~n rather than the standard ~ultics co~~and 

i n t er fa c e. 0. l lo c 3 t i n g a or o c es s o er u s er w o u l d en ta i l 'TIU ch. 
~uplicated address soace overhead 3nd ~ould be difficult to 
schejule efficiently, so ~ different orocess structure is used. 
1e1ular ~ultics orocesses 3re used, but they are divided into 
three tyoes, accordin~ to function. The first type, called an 
!/O orocess, manages all inout/outout from/to terminals. Tne 
second type, calle~ a worker orocess, ~erfor'T'ls the actual 
aoolication execution. The third type, called the master 
orocess, of which there is only one, is ·used by the TP 
administrator to coordinate and communicate with the ot~ers. The 
!/J and ~orker processes communicate with each other via input 
Cco~~ands to be processed) dnd cutout Cfr~m TPRs) queues as well 
:iS through a ·~lobal t3ble. Figure 1-1 shows a simplifie:l diagram 
of the relationships of the vari~us orocesses. These processes 
are cescribe~ in more detail below. 

The master process begins a TP session by initializing the 
master table, which contains information about all the crocesses. 
A~y data base modifications that ~ere incomplete because of the 
crash are automatically deleted as they are encountered in nor~al 
orocessing. Then the master process activates all the other 
orocesses. The master process is responsiole for coordinatinq TP 
shutdown, ensuring that all transactions in crogre~s are 
com:>letec • 

. ~ n I IO· p r o c es s h a n 1 l es i n cu t Io u to u t f o r 3 g r o u p o f 
terminals. The lines handlei may be de~icated or att~ched to the 
!/O process by the dial facility. The process also queues and 
sche1ules the input ~essages. Some commands, particularly those 
that reauire little processinJ and do not involve :j.ata base 
references, may actually be executed by the I/O process. 

A worker process executes one transaction at a time, aueuing 
o :J t cu t m e s s a g e s th a t a r-e o r i n t e d on t h e u s e r ' s t e rm i ., a l a s so an 
as they can be scheduled. 'Datab"ases are referenced through the 
virtual file manager, vfile_, in a 111ode that separates before and 
after iinaqes so th.11t changes can be reversed if a tr!nsaction is 
int~rrupted b~cause of an error or system crash. Also, if a 
transaction fails because of a concurrent ucdate to the 1ata base 
by another orocess1 t"e changes are rolled back and the 
tra~saction is re•e-xecuted. The process' executive oroqram 
establish~s a condition h-indler that in some eases handles the 
conJition and restarts the trans~ction ~ut in most cases infor~s 

tne user, terminates thP. tr"~nsaction, ~n:I r"Olls back tne data "°" 
bas~ chan1es. All 1atabases to be referenced by the process ~re 
att 1ched -and ooened -lt tlie be'1innin~ of the process, so th~t _) 
ov~rhead is eliminated f.ro~ individual transactions. 

D q A FT: MAY BE CHANGED 1-3 12/28/78 cc ·16 
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~~~JQ!TY e;ATURES 
~---------a------

Each r/O and '-'Orker ::>rocess rnay have its own oroe:ess group 
ID, so th3t Multics access control ~ay be u~ed to restrict acces~ 
to c e ,. ta i ., data b 3 s es to so e c i f i c '"'or k er s • Ind i vi du a L u s er s-, 
iiO'.lever, .!o not have a .,,ultics orocess qrouo ID '.lhi le using the 
TP system: in fact, they need not ~e registered ~ultics users at 
all. They only need to be registered as TP users. 8ecause the 
S!t of commands they can invoke is so restricted, i.e., ~enerally 
not inclu:-iing editors or co~oi lers, etc., the individu3l T? users 
s h o u l d n o t b e a b l e t o o e r f-o r m ,,, a l i c i o u s a c t s s u c h a s d e s t r o y i n g 
s u b s y s t em da t a b as es • 

A user may wait for t~e comolete cutout corresoonding to a 
transaction before tyoin~ the next transaction. However, the TP 
subsyste,,, does ~at enforce serial execution. If the user P.nters 
reauests without waiting for previous rrnes to comotete, the 
follo"in; tyoes of behavior may occur. The cutout from an 
i~mediate command usually aopears before output fro,,, any other 
oenjing transaction. This is becJuse immediate commands are 
executert as soon as they are reai rather than queued for a worl<er 
orocess. CSee th?. Jescriotion of the command table source 
larquage·in Section 4 f"lr more information about immediate 
com,,,ands.> The output from a re~ular transaction might not be 
contiguous and might appear beTore the cutout from an earlier 
tra~saction. A~ide from the fact that some commands may have 
hi11er oriarity than others, thi~ effect can occur oecause the TP 
s~jsystem is capabl~ of executing more than one tr3nsaction from 
.1 s i n 3 l e u s e r s i "nu l t a n e o u s l y • A l t h o u '3 h e x e c u t i o n o f t r a n s a c t i o n s 
is beiun in oraer first of priority and then of the time e"tered, 
a lat!r transaction may finish before an earlier transaction. In 
aidition, the output ~essa9es are queued for processing as soon 
as they are ;enerated. ~n output message is defined ~s the 
result of a single out~ut statement. 

Sin.ce .,output 11essages from one transaction 11ay be 
inters.p@rs,ed- w;th output messages fro:n other transactions, each 
output message is labelled with the transaction ID. The IO is 
first printed when a transaction is queued. 

DP.A.FT: r·UY a·e CHA~JGEO 1-4 1~/2~/.7'.J cc 96 
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SECTIJM 2 

RUNNING AND OPERATION 

l\ TP subsystem is defined by a 
segnents contained in it. This 

directory and th~ control 
section oriefly lists and 

describes the control segments. 

The TP master table, to_master_table_, cont~ins most of the 
jynamic runtime information used by the TP processes including 
outout queue controls, information about each terminal, and an 
entry for each process containing interprocess communication 
information, etc. 

The command table, tp_command_table_, is a list of the valid 
command names for the TP subsystem and their associated 
attributes. This is described in detail in Section 4, "Tables". 

The database definition exec_com, to_init_data_base.ec, 
contains commands to open ~ata bases. There is ~definition for 
each way each data base might be opened. 

The operator table, to_operator_table_, is a list of names 
of valid terminal users and their enci~hered passwords. 

The start_tp exec_com initializes a TP session and starts up 
t~e I/O an~ worker processes via ~ultics enter_~bs_request 

commanrls. 

A worker process startup exec_com 
definition exec_com far each data base to 
and then turns the orocess into a worker. 

invokes the data base 
be used by the worker 

(,... .\ n i o p r I) c e s s s t a r t up e x e c _ c om t u r n s t h e o r o c e s s i n t o a n I I 0 
\ 

''-~- p r o c e s s , p a s s i n g i t t h e t t y c h a n n e l n a m e s • 
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The T? control file, to.tcf, cont3ins inform3tion indicatin] 
~het~er dat3 oase ooer3tions have been checkpointea. 

The T? input ~ueue, toin , contains, for e3cn noni m,,e·1iate 
information t r a n s d c t i on , i t s i n o u t c o mm 3 n ·1 L i n e , m e t ~ r s , a n .j 

about its out:Jut destination and current state. 

The TP cutout aueue, toout_, contains the transaction output 
~essages to be displayed on tne terminals. 

The ~aster, I/O and worker orocesses must oe registered by 
the oroject anministrator. If a ortJcess ]rouo !') is 1iven the 
~ultio attribute, many processes with that ID may be Logyed in 
concurrently. However, a ~orker orocess should not have the same 
ID 3S an I/Q process, and •.iorker processes with :lifferent absin 
t; l-?S1 i.e., that use ,.lifferent data bases, must have different 
IDs. Each I/O and worker process is given a name to identify it 
within TP that is indeoendent 6f the proces~ group I~. The 
~aster process may not have the same IO as either ~n I/O or 
worker ~rocess, but it ,,ay be the TP ad~inistrator's personal 
orocess. ~ 

Setting up a TP system prim~rily involves creating a soecial 
1irectory with the aoprooriate control seg,,ents. The control 
se~ments need not ~e created in any special order. 

The comr.tand table must be pro·juced and installeri. All the 
T0 RI s and immediate commands listed must exist and the work er 
orocesses 'TIU St have re access to them, a Lt hough t., e y ne~d not 
r'!si~e in the TP directory. A l l user jocu'Tlentati·on ,3 bout the 
available commands ·nu st be creoared at t "''! s i t e, since it H'Plies 
only to a specific TP subsyste"I. 

Tne operator table must ~e produced usina the program 
t~_yser$add and t~e I/O orocesses given r access t~ it. 

Ttie st~rt_tp exec_com ~n1 tne data base definition exec_com 
must be produced; see below for details • 

. i\bsin files 'TIUSt be crt!~ted for e3ch worker.c ~n1 I/O procJMs. "' 
A"' .3bsin file can be used by inor~ than one pro~ss1 but there 
"lust at least be 3 separate "'l"'e for each process to avoid ~ 
int~rference among the absout files. These are discussed in ~ore 
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det3il below. All databases that are to be keyed sequential 
files attached t'irough vfile_ must exist as multi-seg'Tlent files 
before being usej under TP. If a non-MDB~ database is not 
1lready initialize::l, the T0 aiministrator can create it with the 
following comm.3nd line: 

ec tp_ore_create file name 

.~ file must be accessible to e3ch '.olOrker orocess that will 
r~ference it. In the release described by this manual, all 
worker absin files must be the same, since any transaction can be 
executed by any worker. 

The master table and TP control file are created by the TP 
system. 

The input and output oueues ~ust be created by the TP 
aJministrator before the TP system is brought uo for the first 
ti~e ~Y using tp_pre_create.ec. 

· . .Jhen the TP directory and necessary fi Les exist, and when 
the processes have been registered, the TP system may be 
initialized. This is done throu1h t'ie master process, which 

,,.. controls the session. To begin •,o1ith, the :naster process is just 

.. _... 

an ordin~ry ~ultics process Cor daemon> with the master process 
grouo ID. Executi~g the start_tp command causes it to become a 
T:::> :naster ::>recess and initializes some system data hases. The 
IIO and worker processes can be logged in either by 
enter_abs_reauest commands from the master process or as jaemons 
fro:n the ~ultics initializer. In either case, the ear or daemon 
lo1in commands are normally in an exec_com, since the number at 
startup timP is usually constant and there are several of them. 
The processes may be brought up in any order. 

on 
If absentee is 

the oroxy ACS. 
used, the master process must have e access 

The ear commands have the following calling 
sequence: 

ear absin_name -foreground -proxy Person_id.Project_id -3g 
,Jroc_na:ne 

to_di rna'Tle 

wli~re: 

oroc_n.;me 
is th~ symbolic n3me of the I/O or worker orocess 

:'-1<\'f 3E CHAl·JGE!) 2-3 12/23/78 cc 96 



t~_-1ir~.-3me 

is the ~athname of the TP directory 

~worker process is initializej oy its absin file if it is 
aos ent ~~ Jr oy a., exec_com if it is a daemon. Ti.ii s abs in 
file/exec_com attaches th~ transaction control fjle, opens and 
r-e'l1ies .~ll the data bases the ,,.orker wi LL use so that TPR's do 
riat have the overhead of opening and closing files, and invokes 
t:J_run_worker, which actually turns the process into a worker. 
Argu~ents to the exec_com are: a na~e to identify tiie worker 
pr~cess and the oathname of the TP directory. The format is 
~iven below. 

change_w'3ir &2 
to_ ini t_t cf ~2 

ec tp_init_data_base file id1 su~~odel_:Jath1 

I* ooen ~RDS dat~ ~~ses •I 

• 

• 
ec tn_init_data_oase file_i,in 
ec to_iriit_data_base file_idi 

• .. 
tp_run_worker &i 

submodel_pathn 
file_pathnamei s"'itch_namei 
/* vfile_ data bases */ 

See the discussion in Section 3 on jata base definition for a 
description of to_init_Jata_base.ec. See the com~an~ 

".ie-scriptions in Section 3 of this man1.Jal. 

A process becomes an IO orocess by executing a to_start_io 
command, soecifying the 1evices to be ~anaged by the process. 
T h i s co m "' a n d i s i n t h e a b s i n f i L e i t . t h e p r o c e s s i s- a b s en t e e a n d 
in an exec_com if the process is a daemon. In either case, the 
f:>ritat o'f the fil~ is the same. AriJuments to the file are: a 
na~e to identify the I/O orocess and the oathname of the TP 
directory. The format is ~iven below: 

ch ange_wd i r 
to_start_ i o 

&2 
~1 &2 c'iannel_name1 

See t~e command descriotion for tc_start_io. 

DRAFT: M~Y 9E CHANGED 2-4 
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A normal shut1own is perfor~ed by issuing the command 
sto:i_to in the master orocess; the rest is done automatically in 
two st'3ges. In the first staqe, the !lb processes stop accepting 
inout and the worker pracesses either finish the current 
transaction and lo9 out (if -immediate was specified) -or finish 
all oendin~ transactions before logging out (default>. In the 
second stage, the I/O processes finish processing all accumulated 
outout and log out. Thus after a normal shutdown, all the output 
for co~pletej transactions has been processed. If -immediate w~s 
specified, there will probably be some transactions left in the 
queue to be processed during the next session. 

In ~ultics rp, each I/O orocess manages a group of 
ter~inals. It is not possible for a particular terminal to be 
used by more than one orocess at a ti~e. An I/O process handles 
all the input and output for its terminals, including operator 
sign-ans. Terminals are connected to an I/O orocess either 
through the dial facility or through specified slave channels. 
Since the 1/0 process controls the terminals, it also controls 
the users' access to the TP system; a TP user need not be a 

-,.. r e g i s t e r e d \1 u l t i c s u s e r • 

··-.:-/ 

The ~ultics dial facility allows several terminals to be 
attached to the s.3.-ne process.. The process first arran~es with 
the answering service C~hich usually handles dialuos> to acceot 
dialuos when a oarticular dial ID is soecified. Then, instead of 
using the login command, which results in a separate process, but 
only for a registered user, a person tYoes dial and then t~e dial 
I~. In addition, if the dial ID is not registered, the person 
must type the Person_id.Project_id of the corresoondinq I/O 
orocess. See the ~AM, Communications for instructions on 
registering dial !Os. In order for an I/O process to accept 
dials, the tp_start_io com~Jnd must be given the control argument 
-dial dial_id or -reqistered_dial dial_id. See the description 
for to_start_io in this manual. 

The nial facility should be enablej ~hen there are nonstave 
channels that are to use the TP syste~, i.e. when some. Lines need 
to be able to access both the TP syste~ and the regular ~ultics 
syste~. 

DRAFT: 2-5 12/28/7'3 cc 96 



~n 1/0 process ~ay ~ana1e channels that are soecifiei when 
t'i~ com,..,and tp_star-t_io is invoked. r:i~se chan!'"lels must be slave All\. 
c~annels, i.e., t~ey must be use~ by so~e orocess other than the 
a .., s "' e r i n g s e r v i c e a n d c a n n o t b e u s e d t o l o g i n. t o !JI u l t i c s • S e e 
the~~~, Co~munications tor a descriotion of the cha~nel table, 
"'nich desc~ibes each channel, and for instructions on turning 
channels into slav~s. 

Parall~l TP systems can be ~stablished for testing. Setting 
o~e uo requires creating a jirectory and the necessary TP control 
seg~ents, just as for a real TP system. This includes usinq 
ore_create.ec for the inout and output queues. If data bases are 
Jse1 in common with a TP system, the TP system's transaction 
control file ~ust also be use1, via a link in the test directory. 

A user may use the TP system in test 
orocess transactions and oroduce cutout, but 
change any data hases. To enter this mode, 
"enter_test_mode". To return to normal TP 
"exi t_test_mode". 

mode, '"" i ch ..., i l l 
wi LL not actual Ly 
type the command 
processing, type 

Once a test T? environment has been set up, it is necessary 
to create test TP orocesses. One way to do this is to establish, 
within a oroject1 special oerson IDs to be used in the test 
e~vironment. These can be logged in as fore]round absentee jobs, 
dae~ons or interactively. Actually, any processes with access to 
the test directory can be used; a process becomes a T? process by 
executing one of the com~ands to_start_io or tp_run_worker. The 
important point is that start_tc must be executed first, and that 
the names given to the worker processes correspond to entries in 
tne worker table. Any worker process that is oriqinally an 
interactive orocess, rather t'ian absentee or a dae111on1 ...,; ll tie 
uo 3 ter~inal that it won't use. If an I/O ~recess uses the 
dial facility, its person.oroject ID as well a~ its dial ID must 
be known to all potent;al users. 

If the queues are to be cleared 
existing ones ~ust be deleted ~nd 
pre_create.ec before typing start_tp. 

DRAFT: rnA Y 3 ! CH A rJG E !> 2-6 
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It is possible for one orocess to handle different 
functions, but then there are restrictions. If a single nrocess 
is used for both master and I/O functions, the command table must 
contain any desired master commands as immediate commands. The 
master a_nd a ·..iorker process are not particularly comoatible, but 
may be usej together if one is willin] to forego using any master 
commands, since master process outaut ~ould not work and the 
worker process tgnores terminal input. If all three ty~es share 
a orocess, the TP commands must be in an exec_com and tp_start_io 
must be executed before tp_run_worker on the same command line. 

!)R'\FT: MAY BE CHA.~JGED 2-7 12/28/73 CC96 



s:crro:·~ 3 

TP COM~A~os, SU3QOUTINES, A~D ACTIVE FUNC!ONS 

The commands, subroutines, and active f<..Jnctions avail::ible to 
th~ user for transaction processin~ dre described in this 
section. They are l·isted in alphabe_tical order 1..1ithin this 
secti,Jn, and are ;:,resent~') in a for'."lat consistent with tliH 

:1escrihed in the '.j:J.l.li'-~ E..i:~u.c.a.mm.~.c.~~ ~l.Q.!.U.i C'·iP··o. 

I __ ... 
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start_tp start_ to 

st3rt_to 

The start_tp command starts a TP session by initializing the 
T0 master table. !t 11ust be invoked in the process that is to 
bec0me the "!laster process. 

start_tp tn_Jir_name 

where tp_dir_name is an argument 
of the directory that contains 
subsystem to be initialized. 

th3t is required and is the na~e 

the control segments for the TP 

The subsyste"ll data bases, transaction control file and input 
~ueue must all be consistent, both internally and with respect to 
each other, before this command is invoked. 

This command does not start uo other TP processes. 
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stoo_to stoo_tp 

The s"top_to·..,aster process co.11manrj shuts do',.ln a TP session. 
The sequence of operation is to first tell the I/O processes to 
stoo acceoting input, then to tell the worker orocesses to log 
out either when they have finished their current transactions or 
when they run out of ',.lork~ 1n1 th~n to tell the IIO orocesses to 
Log o~t after all output has been printed. 

where control_3rg is -immediate, -im to soecify the worker 
orocesses shoul1 log out iMmediately after finishing their 
current transactions. The default is for the work@r process to 
log out when there are no more transactions to execute. 

MAY 9E CHANGED 12/28/7.3 cc 76 



, ,.... 

t:J_cancel 

t p_ cancel 

The tp_cancel 
TP input queue to 
used either in the 
used in the lat~Pr, 
the user can cancel 

t>J_cancel 

command removes a transaction request from the 
prevent it from being orocessed. It can be 
master process or in an I/O process, but if 
it must be included in the command table and 
only those requests that he/she entered. 

to_cancel transaction_numl ••• transaction_numQ 

1..ihere transaction_numi is 
transaction to be cancelled. 

D~AFT: MAY BE CH."NGED 

the 

3-4 

i.jentifying number of the 

12/28/78 cc 96 



t:J_chan9e_priori ty 

to_chanye_oriority 

The 
soecified 

-process. 

tc_change_priority 
transaction~ It 

comrian,1 
may be 

-------- ----------
to_cnanqe_ori ori ty 

cha~qes the priority of the 
used only in the master 

tp_change_;Jriiri ty transaction_num new_;:>riori ty 

·..ihere: 

1 • transact ion_num 
· is the iJentifying number of the 

priority is to be chanqed. 

2. new_priority 

transaction whose 

is the new priority of the transaction. 

D~.e.FT: MAY ae CHA~fG.EI) 3-5 12/23/73 cc ?6 
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to_cvsct 

tP_cvsct 

The tp_cvcst command is· the TP 
converting a CO'll~3nd table in source 
~sable by the TP subsystem. 

tp_cvsct source_narne 

to_cvsct 

co~mand table compiler, 
language to a binary form 

"'here source_name is the pathname 
s e g n en t • No s u f f i x i s a s s u med. 

of the commanj table source 

T'ie binary com'lland table is created 
entryname is the s~me as that of 
addition of the suffix .tobct. 

DRAFT; r.iAY :3E CH~NGED 3-6 

i n 

the 
the ·..1orking directory; its 

source se-:imerit with the 

12/2P,/7'3 cc ?6 



t:)_ ii sol ay_current_xcns 

to_ ii s;:ilay_current_xcns, to_:Jcx 

The tb_display_current_xcns command disclays information 
aoout the transactions currently bein3 executed, viz., worker 
orocess name, transaction number, TPq name ana user name. This 
c~~mand m3y only be usej in the m3ster orocess. 

to_Jisolay_current_xcns 

3-7 12/2R/73 



to_Jet_xcn_status to_get_xcn_status 

tp_1et_xcn_status 

The to_get_xcn_status command r~turns information about a 
specified transaction. If the transaction has not yet been 
processed, its oosition in the queue and the time it was 
submitt~d ".Jill be jisplayed. If it is currently being orocessed, 
the tirne it was su::i11i tte':i, the ti'lle it was startej and the 
com11and name are displayed. If it has finished, exceot ocssibly 
fJr output, the information orinted includes the time it was 
finished, whether there were any errors, the commanj name, the 
ti11e submitted, real and cou time used, page faults, and total 
real time (not including output processinJ). 

U5 a '"'e --"'-
ta_get_xcn_status num1 {num2 ••• }{-brief} 

w'lere: 

1. nu mi 
is the number of the desired transaction. 

2. -brief, -bf 
causes 
printerl. 

only the state of the transaction to be 

~hen this co11mand is used in the master process, any 
transaction may be soecified. When usej in an I/O process, 
;,formation is returned only about a user's own transactions. 

!)RAFT: ~_, ~ Y B E C H .~ 'IJ G E ;) 3-8 12/2R/7>3 cc ?6 
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tp_ ini t_t cf 

to_init_tcf 

The t~_init_ccf command attach~s and ooens the TP 
S·.Jbsystem's transaction control file (TCF). It must be called in 
a work~r process before any databases are ooened, because the TCF 
switch must be soecified at attach time for any file that is to 
~ e '.J s e d i n t r a n s a c t i o n m a cre ( i • e • c o v e r e d b y t h ?. c h e c k o o i n t 
'Tlec'ianism) •. The TCF's name must be tp.tcf anj the I/O switch 
usej is to.tcf_. 

to_init_tcf 

D q A FT: ,-.TAY BE CH~~GEO 12/28/?Q, CC96 
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to_list_pending_re~uests to_list_pendinq_requests 

tp_list_pendinJ_requests, tp_lor 

The tc_list_pending_requests commani lists the transactions 
that have not yet been executed. It can be invoked either in the 
,, a st e r p r o c e s s , w h e re i t -" i l l l i s t a l l r e q u e s t s , or i n a n I I 0 
process, ·..ihere it '.oJill list only the user's own requests. 

to_list_oending_re1uests {~control_args} 

'.oJhere control_args may be chosen from the following list: 

oq.t\FT: 

-totals, -tt 
prints only 
priority. 

the number of transactions at each 

-long, -lg 
prints 
user's 
number. 

-priority n 

the time 
channel 

submitted, the 
ID in add it ion 

prints information only about 
specified priority. 

MAY 8E CHANGE~ 3-10 

user name .;ind the 
to the transaction 

transactions at the 

12/28/73 cc 96 



t~_11eters to_'Tleters 

to_ 11e t er s 

The 
:neteririg 
includes: 

to_:neters 
infor11ati1Jn 

co:;imand 
derived 

disolJys 
f rnm a 

i n 
TP 

the "'aster process 
input queue. -Ihis 

t Ii e t 0 t 3 l CCU time and ., a 'J e faults for TPR execution 

the n-umber of successful comoletions 

the number of errors 

the number of checl<ooint fdi lures 

the largE"st, s:nallest and average number 0 f submissions 
per hour both tot a L a n d cer IIO process 

the L3rgest1 smallest and average t i ri e between 
sub~ission a~r:! orocessin<J 

the l ar-·:;est, smdllest and aver-age time scent in 
execution, bot Ii total and per wcrl<er-

The last Cdte~ory inclujes all transactions for which 
any execution tool< olace during the soecifiej time 
pe,. i ad. 

tp_m~ters -from ti~e1 -to time2 Cq_name} 

:..1liere: 

1 • -from ti me1 
__ .-..~--- specifies the beginning of the time per-iod: time1 is 

a string that is passed to convert_date_to_binary_. 

2. -to ti11e2 

D~~FT: 

specifies the end of the time period; 
passed to convert_d!te_to_binary_. 

ti.,,e2 is also 

is the name of thP. TP inout Queue to be ~eter-ert. 
omitted, the current ~ueue is used. 

MAY ~E CHA'IGEO 3-11 12/28/78 

If 
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{,... 

t~-~re_create.ec tc_pre_create.ec 

to_;:ire_create.ec 

The to_pre_cre~te exec_com creates ~n empty indexed fi l~ as 
a -n:.Jltisegment file. It should be use.J before the first 
reference to an indeJ<ed file if the file does not el< ist or has 

been truncated. In Jarticular, this should be used on the TP 
i'lput queue. 

~ c t p _p r e _ c r e 3 t e f i L e _ n a.me 

-.;'iere file name is the name of the file to be initialized. 

MAY BE CH"NGE'.> 3-12 12/28/7'3 . cc 96 



~Jam~• ___ ...... t o _ r <? s ~ t _ x c n _ h1.J :n 

The to_reset_xcn_num comman) changes the· current transaction 
n~mb~r (one less than the number to be assigned to the next 
tra,s~ction request> to a specified value. If the value is to be 
decreased, the inout oueue must be empty <see the descriptions of 
the stoo_tp and to_shrink_q commands>. 

to_reset_xcn_num {value} 

where value is the 
is zero. 

new current 

ORA FT: MAY 9E CHANGED 

transaction number. The :iefault 

3-13 12/23/78 cc 96 



t')_run_worker tp_run_worker 

to_run_worker 

The tp_run_worker command turns 3 process into a TP worker 
orocess and then stays around as the worker executive, orocessing 
transactions. 

to_run_worker worker_name tp_dir_name 

where: 

1 • '.JOrker name 
is the name of the worker 
TP subsystem. 

process as used within the 

2. to_dir_name 

l)R.t\FT: 

is the name of the directory containing the control 
segments for the TP subsystem. 

MAY BE CHANGE'.> 3-14 12/2<;J,/78 cc 96 



t'J_shrini<_~ to_shri:'1k_q 

to_shrink_q 

The to_shrin~_q cJmmand removes from the TP input queue 
r~corjs concerning transactions that ~ere orocessed !::Jefore a 
soecified time. The records may be either deleted or copied onto 
t3oes or into a sequential file. The commanj should !::Je us~d 
JJtsije a TP subsystem. 

to_shrink_q q_name {-control_3rgs} 

1. q_na-ne 
is the pathname of the TP inout 
recor-js are to oe remove-J. 

2. control_ar-gs 

queue 

may be chosen from the following list: 

- t i 11e t , - t ,.., t 

from which 

r-emoves recor1s of only 
completed befor-e time t. 

those transactions that 
The default is the cur-rent 

tim~. 

-jelete, -dl 
deletes records without copying them. 

- ta ~e 
cooies the records onto tape; the 
comman~ is asked for the tape number-s. 
default. 

-file filename 
cooies the 
f i le • 

-al L, -a 

records into the sqeci fie1 

user- of the 
This is the 

sequential 

re~oves all eligible records. This is the def~ult. 

-successful 
removes only the rec~rds concerning transactions that 
completed successfully. 

-error 

-· 

removes only the records concerning transactions thdt ~ 

aborte1 because of an ~rror. 

OR~FT: ~~ .<\ Y BE CH A 'JG E 0 3-15 12/28/7S cc 96 



,,... 
'' 

to_shrink_q tp_shrink_q 

-c~eckpoint_failure 

removes only the records concernin9 transactions ·th3t 
coulrl not be checkpointed. 

The ·control arguments -delete, -tape and -file are mutually 
exclusive. 

This com:nand can be executed ''hi le the TP subsystem is 
running. It c~n ~lso be used in several processes 
simultaneously, for examole, to put records of successful 
transactions on tape and records of checkooint failure 
transactions into a file. 

This command should not be used exclusively to keep the 
input queue trimmed. Occasionally the input queue should be 
completely cleared out so that transaction numbers· can be reused. 

DRAFT: r-1.~y aE .CHANGED 3-16 12128/78 cc 96 



to_st~rt_i.J to_ st =1 rt_ io 

-:o_start_io 

The t:>_start_io command turns a process into a T? I/O 
:>recess, adding ~n entry in the master table. It attaches· any 
soecified channels and can set itself -UP as a dial responder. 
Its puroose is to initialize supoart far each channel, not to do 
actual input or output. 

to_start_io io_proc_n~me tp_dir_name Cchannell ••• ch~nnelQ} 

{-control_args} 

.ihere: 

1. io_prac_na~e 

is the name of the I/O process as used within the TP 
s ub sys t e rn • 

, - . to_dir_name 
is the ~ame of the 1irectary containing the control 
segments for the TP subsystem. 

3. channeli 
is the name of a slave channel. The na~e must oe 
define1 in the system cha~nel definition t~ble. 

4. cantrol_args 

oqAFT: 

m~y be chosen from the following list: 

-dial dial_name 
establishes a dial responder for users who us~ the 
dial f~cility with the dial_n3me. 

-registered_1ial dial_name 
similar to -di3l but allows user' to omft specifying 
the process group ID when using the ::Jial facility. 

-switch_tty_to_to 
when tp_start_io is invoked from an interactive 
process, this control drgu~ent switcnes the handling 
of terminal I/O fr~m Multics command level to the TP 
subsystem. useful for debuq~in;. 

M~Y BE CHA~JGEO 3-17 12/2~/78 



t'.'.)_user to_user 

to_user 

The to_user command contains 
oerson name t~ble. 

interfaces for managing the TP 

to_userSad:i 

The ~dd entry'.'.)oint adds users and their oasswords to the TP 
oerson name table. These user names are not related to any user 
names registered an the ~eneral Multics system. 

to_user$add ont_name {control_args} 

where: 

1. pnt_name 

2 • 

i s the 
table. 

c;antrol_args 

pathname of the T? subsystem's person 

may be chosen from the following list: 

-file_ input fi le_name, -fi fi le_na;ne 

name 

so e c i f i e s th a t t he i no u t i s t a c Qm e f r o rT1 t he s e gm e n t 
whose oathname is file_name: in this case, each line 
consists of a single user name and, ootionally, a 
oassword. If the password is omitted, the caller is 
prompted for it. The default is to promot the caller 
for eaih user name. The oassword may be given on the 
same line; but if it is not1 the caller is orompted 
for it also. To exit fro'T1 the command, type "write" 
insteai of a user name: this performs the actual 
u o d a t e. Jn t he n e x t l i n e, t yo e "q u i t ''. I f ·~ u i t i s 
given without write, the caller is questioned. 

-brief, -bf 
specifies that the introductory message about how to 
use the command is not to be printed. It is i~norej 
in file_inout mode. 

MAY BE CHANGED 3-18 12/28/78 cc 96 



--- ---- ------
t::i_user tp_user 

The chan~e entry;)Qint changes a µers'.Jn' s pass"..Jorj. 

to_user~chang~ pnt_na~e {control_args} 

~~ere the arguments are the same as in the add entrypoint. 

t :i _u s er 'b de l e t e 

The .jelete 
s•-J'.:lsystem. 

entryooint dereJisters 

tp_userSdelete ont_na~e Ccontrol_args} 

users from the TD 

where the argu~ents are the same as in the add entryooint excect 
that no oasswords are involve1. · 

MA'f BE CHA'\IGED 12/28/78 cc 96 
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t8 who to_who 

The t8_who command prints 
trie soi:-cified T0 subsystem. It 
process or an I/0 orocess. 

the names of 
may be used 

the current us~rs of 
in either the master 

tp_who {Person_idl ••• Person_idc} C-control_args} 

1.;here: 

1. P~rson idi 
i s na11e of a user as reyistered in the TO 
subsystem. 

2. control_3rgs 

-Long 

may ~e chosen from the. follo:.Jing list: 

prints the cha~nel IDs as well as the names of users. 
The default is just to print tne names. 

-io_proc proc_nJme 
prints information only about users connected to the 
specified I/O orocess. oroc_name is the n3~e of the 
I/O orocess as used within the TP subsyste~. 

M A Y 9 E C H .~~I G E i) 3-2n 12/28/7'3 cc 96 



tra:isact ion_ call transaction_call 

transaction_c~LL, trc 

The tr~nsaction_call command oerfor~s, controls, or obtains 
status in format ion for an atomic :iata base operation. 

trc oo_key tcf_sw {-brief, -bf} {arJs} 

1. oo_key 1esignates one of the followin) operations: 

transact, t 
executes a given command line as a transaction. 

checkpoint, c 
attempts to co~olete the current transaction and 
reset the transaction number· to 0 if successful. 

rollback, r 
undoes all modifications ~ade on behalf of the 
current trans.1ction and resets the current 
transaction nu~ber to J. 

assi~n, a 
reserves a uniQue transaction number 
transaction by creatinq a new entry 
file Ctcf>. 

status, s 

for the current 
in the control 

prints information about a transaction, including its 
number, completion status, anj optionally also shows 
the counts of references and/or verifies them. 

nu'llber, n 
prints an1 optionally resets the current transaction 
number without ~ltering the tcf. 

2. tcf_sw 
names an I/O switch attached 
control file Ctcf>. 

to the transaction 

3. -brief, -bf 

4. args 

optionally suppresses the default message printed by 
this com~dnd. If status was reQuested, t~is 
suopresses the counting of references made by the 
transaction. 

vary as follows, depenjing on the choice of oo_key: 

l)R.\FT: '4AY RE CHA'1'3ED 3-21 12/2~/78 cc 96 
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(,.. 

--- --------- ---- ------------·-- --
t r a,., sac t ion_ ca l l tr an sac t i on_ ca l l 

where: 

transact 
com'Tlan·.j_ line 

c-heckpoint 
(no additional Jr~s) 

rol Lb a ck 
(no additional ar3s> 

assign 
Ctri~saction_nu~ber} 

status 
C-verify,-vf} {transaction_number} 

number 
Ctransaction_number} 

1. command_Line 
is a ~ultics com:nand Line that need not be enclosed 
in quotes unless it contains soecial characters. 

2. transaction_number 
is a nonnegative integer that uniauely identifies a 
single transaction. If the assign op_key is given, 
then this is the new transaction number: if o:ni tted, 
the next available number is automatically su;:ioliec. 
If the status op_~ey is qiven, then this is the 
number of the transaction whose status is desired: 
otherwise, if ~mitted, the current transaction is 
assumed. If the number oo_key is ~iven, then this is 
the new transaction number: if omitted, then the 
current number is printed and no chanqes are madew 

3. -verify, -vf 
causes a check of all passive references made in the 
transaction for possible ~synchronous changes. If a 
previously referenced item has been c1anged, an error 
message is orinted, indicatin3 that this transaction 
will be unsuccessful. · 

A transactio:i number is automatically assigned upon the 
first reference to a data base item within a new transaction, if 
no transaction number has been exolicitly set via the "assign" or 
"nu'llber" op_key. The tcf switch must be open for morliflcation in 
all cases, except when one uses the "number" op_key, anJ if the 
tra~saction is entirely passive Ci .e. does not alter the data 
base>. 

DRAFT: MAY 3E CH.4.~,IGED 3-22 1212g17.g 



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

----------------
See the descrioti~n of t~e 

~ore 1etailed notes. 

----------------
transactian_caLL 

-------·--------- ... 

cransactio~_call_ subroutine for 

. ..... 

12l28/7~ 
CC9 

- 3 



(,... 

transaction_call_ transaction_ cal L_ 

t rans act i on_ c a l l _ 

The transaction call subrouti'1e executes a given command 
line as a'1 atomic transaction on a soecifie--J data base. Hanaler3 
are established for the cleanup and oro1ra~_interrupt conditions. 
The cleanup handler causes the transaction to be rolled back if, 
for examol~, the user quits 3nd releases. The program_interruot 
handler per11its one to rollback 3nd reexecute the command line by 
tyeing pi from com11and Level. 

jcl transaction_call_ entry 
fixed bin(35)); 

(ptr, fixed bin(35), 

call transaction_call_ (tcf_ptr, cur_tcode , co11,,and_line, 
code); 

where: 

1. tcf_,Jtr 
points to 
(Input). 

2. cur tcode 

an iocb for the transaction control file 

is set to transaction number just completed (Output). 

3. command_Line 
is a ~ultics command line that need not be enclosej 
in quotes unless it contains soecial characters. 

4. code 
i s a st3ndard system error code (Output). 

A tr ans act ion 
aooearance of takinJ 
~rbitrary procedures 
fi Les '!lay be invoke1 

is a unit of orocessing that has the 
place JS an indivisible, ato~ic ooeration. 
involving any collection of vfile_ indexed 

as transactions via this subroutine. 

OR.\FT: r-1 '°\ Y 9 E C H A :Vi E D 3-24 12/28/78 CC96 



transaction_c3ll_ 

"- => P E A q A ~l C E 

~ ~art~ally comoleted transaction termin3tes either by a 
successful checkooint operation, or by d rollback. That is to 
s a 'I , u n t i l a ch e ck o o-i n t o c cu r s, t he d a t a b a s e a o o e .'i r s u n ch a n q e 1, 
except within the current transaction. Any data base 
mJdifications that a transacti~n ~akes aooear simultaneously, 
O.Jtsije the transaction .inich makes them, wnen the chec~ooint 

tai<es olac~. 

PiJ<POSE 

The~e are two ~ajor ~e'isons for encaosulating a procedure as 
a transaction. The first is to simolify the programmer's tas( of 
~ an ·i l i n g i n con s i s t enc i es th a t can a r i s e f r om i n terr up t e j 
ooerations that are no·t resumed (e.g., because of a svste~ crash 
or an aoolication pro~ram error>. S~cond, in the event that a 
d~ta base is shared amon; indeoendent processes, the entire 
burden of synchronizing file access is rP.~oved from the 
~rogr~m~er and automatically mana~ed by the system transaction 
~rocessin~ facility. 

TCF s·.nrci; 

E a c h i n d ep en .j en t t r a~ sac t i on s e r v er < t as le o r o r o c es s t h at 
oerfor~s transactions> recuires an I/O switch that associates the 
transactions with a particular data base. This switch is 
attached by the user to a oermanent transaction control file 
(tcf), that is used in conjunction with the collection of files 
that compose a single logical data base. 

TRA:-.JSO.CT IC:J NU"·18ERS 

A transaction h1s a unique iJentifying number associated 
~ith its tcf switch. I"it;ally and after a checkpoint or 
rollb~ck, this number is zero, indicating th3t no current 
tr3nsaction is defined for the given tcf switch. A transaction 
nu~ber is ~ssi1ned automatically when a data base file attach~d 
via -tr~nsaction to the tcf switch is referenced, unless a 
nonzero number already has been set ~xplicitly. 

l')OA FT: :"AY BE Cl.f~"lGEO 3-25 12/23/78 cc 16 
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t r a n s a c t i on_ c a l l _ transaction_cal l_ 

R E F E R E 1.J C E L I S T S 

~ t e 'l1 po r a r y reference l i st i s auto ma ti c a l l y ma i n t a i n e d w i th 
each tcf switch. This structure, whic~ is implemented as an 
indexed file without records, contains the necessary information 
for keeping track of oassive references :nade during the course of 
e,ch transaction, so th~t asynchronous changes that might 
i n v al i d at e t he tr .3 n sac t i on can be de t e ct e-:l • T he re fer enc e l i st 
also identifies all items modified during each transaction, in 
order to clean up the data base at checkooint or rollback time. 

Eil~i 

DAT \ 3 AS E' 

.\ n y c o l l e c t i on o f v f i l e _ i n d e x e d f i le s ma y be de f i n e rl a s a 
data base uoon which to apoly transactions. All that is re~uired 
is that a common tcf always be used in connection with references 
to any file in the given data base, and that the individual data 
base files be att3ched with the -transaction option soecifyin1 a 
tcf switcn attached to the tcf for the data base. 

TRA'JSACTION CONTROL FILE 

The tcf is a permanent indexed file containin] only index 
entries Ci.e. no records>. The user is responsible for its 
creation, but the tcf is i:nolicitly manipulated by vfile_ and the 
v~rious transaction_call_ routines, so that no explicit user 
ooerations on this file are re11uired. If concurrent transactions 
are performed on a common data base, the -share option must be 
giv~n in the tcf attachment, as well dS in the attachments to the 
data base files that are shared. 

TCF E'JTRIES 

Keys are added to the tcf when 
assigned for a new transaction. Each 
indicating the state of logical 
transaction. Thu·s the atomicity of a 
changing the flag on its tcf entry. 

DRAFT: ~-1AY 8E CHANGED 3-26 

a transaction nu:nber is 
~ey's rlescriotor is a flag 
completion of a single 

transaction is reduced to 
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t r ~ ., sac t i Jn_ cal l transaction_cal L 

In order to use transactions, th~ user must first attacli and 
ooen the tcf for the jata base. The user is also resoonsible for 
attaching an.:j opening <ill data base files to :Je referenced before 
issuing any transactions, an1 none of these files should be 
clo~ej within a related transaction. 

A~~~R~AL TER~INATION 

~hen ~ checkooint is attemoted, or uoon referencing a data 
base ite~ previously read in tlie same transaction, it is possible 
that an error resulting from an asynchronous change in another 
tra:isi'!ction may be detected. This situation makes it irnoossible 
to correctly complete the current transaction, and the 
transaction must he aborted. To determine ~hetner an unexpected 
error was caused bY an asynchronous data base change, one may use 
tlie transactian_call_:Sstatus entry with the verify option. 

S e e t he rj e s c r i o t i on a f t he v f i Le_ I I 0 mo du l .e i n t he ,., P '·1 ......._ 
Subroutines. For a d"'scriotion of the cor"lmand Level interfaces 
corresoonding ta the transaction_call_ entries, see the 
jescriotion of the transaction_call command. 

transaction_call_$assign 

This entry reserves a unique transaction num~er for the 
current transaction and returns the new transaction number. The 
tcf s..,itch must be opene-i for rnodifici'!t+o-n, so that '1 new entry 
can be created. 

del transaction_call_iassign 
fixed binC35)); 

entry C ~tr, fixed bin(35>, 

call transaction_call_$assign Ctcf_;Jtr, cur_tcode, code); 

where: 

1 • tcf_:ltr 

DRAFT: 

~ points to an i~cb for 
Cinput>. 

3-27 

the transa.etion control file 
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tr3nsaction_call_ transaction_call_ 

2. cur_tcode 
is set to the n~w transaction number (Out~ut). 

3. code 
i s a s. t a n d a r d s y s t e m e r-r o r c o rl e < Ou t p u t ) • 

1110 t es -----
I\ transaction number can also be assigned via the 

transact_~number entry. The user is not required to preassign a 
transaction number at all, in which case one is automatically 
assigned upon making the first reference to a data base item for 
the new transaction. 

transaction_call_bcheckpoint 

This entry attempts to complete the current tr~nsaction on a 
data base associated with a given transaction control switch. 
The current transaction number becomes undefined if the 
checkooint is successful. 

dcl transaction_call_lcheckooint entry (ptr, fixed binC35}, 
f i x ed b in ( 3 5) ) ; 

call transaction_call_Scheckpoint 
C·:>de); 

where: 

1 • tcf_otr 
points to an iocb for 
(Input). 

2. cur_tcode 

the 

Ctcf_ptr, cur_tcode, 

transaction control file 

is set to transaction number just completed (Output). 

3. code 
is a standard system error code (Output>. 
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:ra'"lsaction_call transaction_call_ 

trans3ction_call_inumber 

This entry returns and ootionally resets the current 
t r a n s a c t i o n n u m b e r f o r -3 ~ i v e n t c _f s " i t c h • T h e c o n t r o l f i L e 
itself is not referenced or altered by this ooerati0n, oermitting 
ourely oassive transactions to have only read access to the tcf. 

1 • 

dcl tr3nsactian_call_Snumber entry (ptr, fixed binC35), 
fixed binC35), fixed bin(35)); 

call transaction_call_Snumber <tcf_otr, cur_tcode, 
next_tcode, coje); 

tcf_ptr 
ooints to 
Cinout). 

an iocb for the transaction control file 

2. cur_tcode 
is the current trans~ction number 
COut:::lut>. 

3. next_tcode 

4. code 

is the new 
is desired 

transaction number or 
(Input>. 

(before changing) 

is a standard system error code (Output>. 

~hen a transaction is known to involve no data base 
alterations, this entry may be used to initialize the transaction 
~u~ber to a unique value, thereby avoiding the necessity of 
~oiifying the tcf in order to reserve new code. Jnless the 
transaction number has been initialized, a tcf entry is 
automatically assigned on the first ref~rence to a data base ite~ 
in the current transaction; the default behavior requires that 
the tcf ~e opened for ~odification. 
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transactian_call_ transaction_cal l_ 

E :l .t !.l : trans~ction_call_$rollback 

This entry unjoes all modific1tions that have been ~ade on 
b e h 3 l f o f t h e c u r r ;? n t t r a n s a c t i o n i n a s p e c i f i e d d a t ·d b a s e • 

dcl transaction_call_Srollback entry (;:>tr, fixed bin<35), 
f i x ed bin < 3 5) ) ; 

call transaction_call_irollback <tcf_ptr, cur_tcode, code); 

where: 

1 • tcf_ptr 
points to an iocb for 
Cinout>. 

the transaction control file 

2. cur_tcode 

3. code 

is set to 
(Output). 

the transaction number just aborted 

is a standard system error code (Output>. 

The effect of a rollback is logically invisible outside the 
current transaction, except possibly in its immediate cleaning up 
of accumulated garbage (after images>. The transaction number 
far a rolled-back transaction is not reused. After issuing a 
rollback, the caller's transaction number for the given tcf 
s~itch becomes unrlefined, and the data base is restored to its 
state following the last checkpoint. 

transaction_call_$status 

This entry returns various. items of 
transaction for rt specified tcf switch. 
transaction number, its completion status, 
of oassive and non-passive references. 

DRAFT: M ~ Y 8 E C H ~ :JG E D 3-30 
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These include the 

and ootionally counts 
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trans3ction_c3ll_ transaction_cat l_ 

dcl transaction_call_istatus ·entry <ctr, fixed oinC35), 
"bitC3f.i) 3liJned, ctr, fixed binC35)); 

call transaction_call_istatus Ctcf_ptr, cur_tcode, 
ts_status_word, ts_iafop, code); 

dcl 1 ts_info based < ts_infop ) , 
2 flags, 

3 verify bit < 1 ) unal, /• causes data b3se ite~s to 
be checked •/ 

3 pad bit ( 17 > unal, 
3 version fixed C 17 unal, /* set to current version 

by user -- Input */ 
2 passive_refs fixed C 34 , I• Outout */ 
~ no~-~3ssive_refs fixed ( 34 ) , I• Outout •/ 
2 pad fixed : I• reserve~ for future use •/ dcl 

ts_info_version_O static internal fixed options < constant) init 
( ') ) ; 

ts_status_flaqs "°" 
dcl 1 ts_status_flags based C addr C ts_status_word ) ) , 
2 defined bit ( 1 ) unal , I• set if transaction number 

found in tcf */ 
2 status fixed ( 34 ) unal: '* a= incomplete , 1 =done , 2 

= aborted •/ 

where: 

1 • tcf_ptr 
points to an iocb for the 
Cincut>. 

transaction control file 

2. cur_tcode 
is the transaction nu~ber 
infor~atio~ is desired, or set 
current transaction. If this 
returned value is the current 
C!nput/Outout). 

tor which status 
to 0 to specify th~ 
is zero, then the 
transaction number 

3. t s_status_· .. ord_ 
contains a coje def inin'J th~- status of t;, ; s 
transaction as one of t tie f~llowing C Out put) : 
undefined - no tcf entry exists incomplete - in 
progr!!ss, out not yet checkpointed done 
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tr=insact ion_call transaction_call_ 

I .... 

successfully chec~oointed (can't rollback) aborted -
rolled oack <can't checkpoint) 

ts_infop 
points to a structure, 
of references made by 
returned. If null, this 
(Input). 

ts_info, in which the counts 
the transaction are to be 
information is not ootained 

5. ts_info.verify 
if set, causes the list of oassively referenced items 
for this transaction to be checked for possible 
asynchronous chanqes. If a chan~e is detected, the 
returned code is set to error_tabl?_lasynch_change, 
indicating that this transaction is unsuccessful 
<Inout). 

6. ts_info.version 
is the version number for this info structure, which 
should be set to ts_info_version_O <Input). 

7. ts_info.oassive_refs 
is the number of distinct 
(not mo::lifie.j) so far in 

i terns referenced passive Ly 
this transaction (Outout). 

~. ts_info.non_passive_refs 

9. code 

is the number of distinct data oase items modified so 
far in this transaction (Outout). 

is a stanjard system error code (Output). 
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S C: C T I 0 '·J 4 

TA3LES 

The list of commands that a oartic·.ilar site may use is 
contained in a binary table ~nown JS tp_comman~_t3ble_, 

~aint~ined bt the TP administrator of the site. There is one 
entry in the to_co~mand_table_ for each command; the entry 
contains the name, scheduling infor~ation and other attributes of 
the command. The tp_command_table_ is createj from an ~SCII 

se~~ent known as the TP source command table CTPSCT>. 

The TP suosystem references the to_command_table_ ~hen it 
gets a co~mand Line. In order to make a change to the 
to_command_table_, the TP administrat~r must modify the TPSCT and 
co~vert the TPSCT into a binary copy of the tp_command_table_. 
Tha to_co~mand_table_ can be installed only when the TP subsystem 
is not running. 

The source language for the co:nmanJ table consists of a Li st 
of keywords with values. There must first be a ]lobal section 
soecifying default values that differ from the system-orovi~e~ 
jef~ults, and then a section for each co~mand. 

The syntax of a state~ent is as follows: 

<keyword>: <parameter>; 

GL0-3AL SECTION 

The 1lobal section consists of a ~lobal statement followed 
~Y statements whos! values are to be ap~lied to all commands as 
default values. It must aopear at the be1inninq of the command 
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table source seqment and i s terminated by the first name 
statement. 

The 9lobal sntement syntax is: 

global: 

There are no oarameters. 

The statements in this section may contain any of -the 
keywords jescribed, under the cor.imanj section with the exception 
of the name and pathname keywords, and are overridden by 
statements in the c~mmand sections that have the same keywords. 

If the global section is emoty, the global 
i~mediately followed by a name statement. 

statement is 

CJM".1AND SECTIQ:J 

There must be l section in the source command table for each 
US"'r command that is to be avai L.:1ble in - the TP subsystem. Each 
co~~and section begins with a name statement and must also 
contain a oathname st~tement. The other statements are optional. 

The keywords are describe~ as follows: 

name: name1, name21 ••• na11en: 
soecifies the name<s> by which a TP subsystem user 
can reference the command. 

oathname: "command_pathname"; 
commani_path~ame is the pathname of the command. 

call_convention: n: 
the parameter is a decimal inteqer specifying the way 
the arguments are to be oJssed to the command. 
~umbers 1 through 10 are reserved for use by the 
standard TP software: others may be site-defined. In 
this release, 1 is similar to normal Multics command 
~recessing in that the arguments are all treated as 
character strings: however no active function or 
parenthesis processing is done. This is the default~ 

cpu_time_limit: n; 

l)R.~FT: 

the para'!leter is a deci'!lal inte .. 1er specifying_ the 
maximu'll amount of cpu tirne, in millisecon,Js, that the 
c o mm a n :j i s t o u s e i n a s i n g l e t r a n s a c t i o n • I f --r h e 
time li~it expires, th~ tr1nsaction is abortej. Th~ 
default is 0 Cno time limit>. 

MAY BE CH~NGEC> 4-2 12/28/?Q, cc 96 



real_tir.ie_li:nit: ,,; 
the 03ra~eter is a jeci"'al inte]er soecifying the 
maxirnu~ ~mount ~f real ti~~, in secands, that the 
cornmanj is to use in a sin1le transaction. If the 
t)me li"lit ex:Jir~s, the tra..,saction i~ aborteµ. The 
default is Q (no time limit>. 

i:nme-jiate: string; 
if string is yes, th~ command is executed immediately 
in the process that handles the user's !/u. The 
command is invoked usin1 ~ultics active function 
c on v e n t i o n s a n d m u s t n o t :n a k e d a t a b a s e r e f e r e n c e s • 

If string is no, the command 
transaction. This is the aefa•..Jlt. 

i s queued as a 

oriority: n; 
the oarameter is a decimal 
priority of the command. Of 
at the same time, the one 
lowest nurnbere~ oriority is 
priority value may be in the 
The default is 1. 

integer soecifying the 
two transactions ~ueued 

whose command has the 
processed first. The 

range from Q to 1000. 

retry_limit: n; 
the ~arameter is a decimal integer specifying the 
maximum number of times a transaction is to oe 
reexecuted if checkpoint fails. After n+1 tries, the 
transaction is abortej. The ::lef.ault is 3. 

The binar"y C·:>mmand table is compiled fro"' tne source by the 
t~_cvsct command Csee the writeuo in the Command section>. The 
bina,.y form is created in the workinJ directory with the 
e~tryname source_entry_name.tpbct. To make this table accessible 
t'J tlie TP subsyste"'' it .,,ust be out in the TP di rectory and 
renamed to tc_command_ta~le_. This installation must not be done 
4hile the TP subsystem is up. 

This section :iescribes the st~cs necessary to ad;j new items 
t ~ the command tab l e. 

1. Ad1 the new items to tpcomm~nds.incl.ol1. 

2. 

DRAFT: 

Add code for processin~ the new items to tp_cvsct.rd, 
'4hich is the reduction co:noi ler source segl'llent. See 
the writeuo of reduction_co~piler in the Tools ~anual 
for information about now to use reduction_compiler 
constructs. 
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3 • Type: 
reduct ion_cornoi ler tp_cvsct 
to qet tp _cvsct.ol1, ~hich is 
source se;iment. 

the actual C0'11Piler 

4 • Co mp i l e t p _ c v s c t w i t h t he P C/1 comp i l e r t o g et 
to_cvsct, ".lhich is the comoi ler for the command table 
source Language described in this manual plus the new 
items. 

5 • 

5. 

Add the riew i te11s to the command 
and recompile it. 

table source segment 

Recompile all TP 
tpcommands.incl.ol1, 
the new items • 

subsystem programs that use 
making lOpropriate changes to use 

.. ~worker process must open :rnd ready each data base it will 
use before it starts to orocess any transaction. This is done 
throu~h exec_coms run when the worker process is initialized. 
The exec_coms are preoared at the site, but recommended for11ats 

~- =ire oresented in this manual to show th~ necessary functions. 

I,.. 

Fotlowing the stanjard formats enable 3 site to take better 
adv1ntage of some future enhancements. The main worker exec_coms 
are described in Section 2 under "Initializing a 1..Jorker Process". 
T~ii section describes the exec_com that actually ooens the data 
bases. There is a labeled oart for each way data bases are used: 
e.q., a data base used by one worker for retrievals and bv 
ariother for updates would have two different exec_com sections. 

Tlie exec_com is called • . .Jith two or three arguments: a file 
ID, the s·.Jbmodel/fi le pathname, and the I/O switchname. The file 
I!:> is the label of the aporopriate section in the exec_com and 
may be some variation of the submodel/file pathname. The I/O 
switchname is given only when the data base is used directly 
throu~h vfile_ <rather than through MRDS/MIDS>. 

~goto &1 
~label file_idi /• format for ~RDS data base •/ 
11rds_call op~ri &2 null 
mrds_call set_ctl_file to.tcf_ Cg~t_mrds_dbi ~2] 
rnrds_ca l l ready_fi le Ctp_get_database_index ~2] fi le_narn~1 

rdy_rnode1 ••• 
. S,quit 
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I .. s i 'Tl i l a r f o r rn a t f o r :.1 r i) S * I ~ 
;i label file_Hj /* for:nat for vfile_ data base */ 
io att=Jch ~3 vfile_ ~2 attach_ootions 
io oJen ~J oo~n-~ode 
', q u it 

\Jote for the vfile section: for the file to he checkoointed, 
a t t a c Ii_ op t ; on s mu s t i n c l u de '' - s t a t i on a r y - t r an s a c t i on t ;J • t c f _" 
a.., d t ., e f i le 'TIU s t J e in 1 ex e j • 

Tlie o~erator table contains an entry for each user 
consistina of the user name and the oasswora in coded form. The 
tJble c~n be ~odified only by the TP a ;j:n i n i s tr at o r us in~ the 
tJ_~ser command. Saa the command Jescriotion i n Section 3 of 

tliis -nanual. 
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SECTION 5 

' ERROR HA~DLING AND RECOVERY 

A system crash does not usually r~sult in loss of d3ta. 
However, all processes are destroyed ani so transactions are 
interrupted. When the system co~es uo again, new orocesses are 
created and all work in orogress, which was associated with the 
old processes, is discarded unless already checkpointed. The 
aborted transactions are then rescheduled. This is done 
automatic3lly by the TP system. When there is loss of data, most 
of the inout queue (primarily records of transactions that have 
been processed> should be intact on disk. All the records from 
after a specified ti~e corresoonding to the state of the data 
bases should be made to look as if the transactions had not been 
run, and then those transactions should be rerun. 

~o facilities are provided with this release for 
journalizing the input queue or for adjusting data bases, queues, 
etc. in case of loss of data. 

The TP subsystem recovers fro~ unexpected errors by TPRs. 
When a TPQ gets an unrecoverable condition, the worker o~~cess 
executive nrogram aborts the transaction, sending the user a 
message to that effect. Then the worker orocess rolls back any 
changes made and ~oes on to the next transaction. ~ec9verable 
conditions include command_error_ and endpage. A site can insert 
its own condition han~ler to jetect what it considers to be 
recoverable conditions. 

Sometimes a transaction cannot be 
base records used by the transaction 
else iuring the transaction. ~hen this 
by the tr~nsaction are rolled back and 

Dq,!\FT: M.~Y 8E CH.!\NGED 5-1 

checkpointed because data 
were modified hy someone 
h~p~ens, the changes made 
the trans.action is rerun. 
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-itt~11ots far a oartic.,Jlar TPR is 
S:J<:'Cifie.::: in the C'.Jrnrnan1 t3ble. 

. .... 
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SECTION 6 

GUI~ELINES FOR WRITI~G TPRS 

TPRs run in an essentially staniar-:J ··1ultics environment <see 
t 'i e .. , P ~1 Re f e r enc e G u i de ) , a L t ho u J h t he r e a r e so 'l1 e re s t r i c t i on s • 
:.1 u l t i c s a c c e s s c o n t r .J l i s p e r f o r m "! d w i t h r e s p e c t t o t h e w o r k e r 
~rocess, not the indivijual user. Input from the ter'l1inal is not 
supoorted in the release described oy this manual, so a TPR 
cannot interact '..Jith the user. A TPR's input comes only from 
arguments given on the command Line :ind from reading files. -~ 
TPR should not rlo things that cha~ge the environment, such as 
changing search rules, although run uni ts 111ay be used. TPRs can 
call other programs in the ~ultics storage system, as Long as the· 
wJrker process has access to them. aecause a TPR is not always 
invoked on behalf ~f a oarticul:ir user, internal static storage 
should not be used. Likewise, external su~tic star.age (including 
FORTRAN common) should be used only within a orogram as definej 
by an invocation of the TPR by the TP executive, including any 
subroutines it calls. Thus any external static storage must be 
reinitialized by a TPR each ti'Tle it is invoked by the TP 
executive. TPRs c~n be recomoi led whenever the TP subsystem is 
shut down. 

Output that is to appear on the terminal of the user who 
initiated the transaction 11ust be written on the I/O switch 
iox_iuser_outout CPL/I sysprint, FORTRAN file 0 or 6, COBOL 
DIS~LAY statement>. ~o way is provided for a TPR to ~rite on any 
oth~r terminal. 

In the TP 
vfile or the 
orocess. Thi s 

subsystem, all files to be referenced through 
M~3M ~ust be ooened at the b~ginninq of a worker 

reduces overhead anj eliminates so~e cleanup 
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or'.)~Le,.,s •.Jhen 
files. Files 
11eciiariisl'!'S in 

Tj~s 3~ort. Thus T 0 ~s themselves do not ooen 
cannot be accessed throu~h stand~rd l~nguage I/O 
this situation: lll use of files ~ust be through 

~lrea1y o~ene~ iox_ s~itches ~ith oredetermined ~ames or through 
t h e '-1 D 8 r.1 • 

JS LJ G •.• P D S /'H D S w I TI-! I N T P . 

'll the data-b1ses used by a TPR are ooened and readied only 
once in the worker orocess, so that a TPR should not call 
dsl_$ocen, dsl_$ready_fi le or dsl_$fini sh_ file. In order ta 
obtain the ~ata case index ta use in other ~DB~ ooerations, a TPQ 
must call asl_S1et_ibi, giving it the sa~e suoma1el 01thname as 
~ould otherwise be 3iven to dsl_iopen. Its usage is described in 
t:he commands section of this manual • . ti.. TPR may call a subroutine 
that uses a different submodel. 

I f u s i n g t h e • ., D 3 ·i f r o m a T P Q w r i t t e n i n C 0 9 0 L, t h e -f o l L a w i n g 
division must be include~ just before the identification 
division: 

CONTROL DIVISION. 
DEFAULT SECTI0"-1. 
~ENERATE AGGREGATE DESCRIPTORS. 

Disk storage is accessible throu3h the Multics storage 
syste~ or Multics 'ata Base ~ana3ement C~DJM). The line printer 
~ay be used through the dprint_ subroutine, which causes the I/O 
daemon to print the contents of a segment on the orinter. CSee 
the 1orint_ subroutine description in the MP~ Subroutines.> 
Carjs may be punched via the I/O daemon. but ~ay not be read 
directly. They must first be read into the Multics storage 
system. CSee the description.,_f.or '?in tne :VIPl'.1 Commands.> Tapes 
~~Y be used throu;h the I/O modules taoe_mult_, taoe_ibm_ or 
taoe_ansi_. <See the 1escription for iox_ in the MP~ 
SJbroutines.> If a TPP. attaches a taoe Caccomclished through the 
Resource Control Package>, it must also detach the taoe and 
inclu1~ a cleanup han1ler to detach the tace if the TPR aborts. 

The system oroviies a checkpointinJ facility, which ucdates 
a file with all changes 'ftade by the orocess since the last 
checkooint. Any chan;es made before the checkpoint ~re invisi~le 
to other users. At any time before the comcletion ~f the 
checkpoint, all chan~es made sine~ the last checkpoint may be 
rolled b~ck, i.e. the file looks as_ tho...igh nothing had haocene·:i. ......., 
In order to use this facility, a file must be attached with the 
-transaction ootion and all users of the file should use the same J 
trans3ction control file. 
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In the TP subsystem, a check~oint is performed auto.,,atically 
by the TP executive at the end of each transaction aoplyinq to 
all files used by that transaction. It is recommended that TPRs 
not oerfor~ inter.,,ediate checkooints as t~is may affect the TP 
recovery "'lechanisrn. 

·~owever, if a TPR takE>s a long ti'Tle to execute, there is an 
i~creased orobability that some of the records read would have 
since been changed anj checkpointed by another transaction. If 
this is likely, the TPR should be ·..iritten to include a call to 
transaction_call'5st:3tus with tlie verify flag set. This inriicates 
wliether a checkpoint .Noulj succeed if issued at th3t point in 
.time. If it wouldn't, there is no re.3son to continue further. 
The T0 R should call to_rollback_transaction_ C·,..;ith no ar,~u11ents), 

'..Jhich will roll back the current work an'.:J r<?invoke the TPq. 
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COMMENTS ON THE TP MANUAL 

One facility that is not yet discussed in the manual out 
wi.J I prooabJy be includea is that the I/U and .,.or-Ker- orocesses 
can also be run as daemons. 

Sometime auring tre next year a TP PLM should be ~ritten, 
s l n c e i'fl o s t s i t es .,. i II n e e .j t o m a k e s om e ch any es t o s u i t t he i I"' 
needs. The TP software is desi~ned to facilitate sucn changes. 

A NAML'4G FROBl.EM 

One item that still needs to b~ resolved is how the location 
of the rPR should be reoresente~ in the command table. T"o 
methods are oroposea: full pathnames and referenca names. In 
either case, the name (at least in tne source> will end in 
~entry_name when necessary to soecify the particular ~ntry ooint. 

Soi'fle advantages of usin3 oat~n3mes are: 
• the l~cation of a TPR is more obvious; 
• the mechanism is slmoler; 
• it is safer, since the exact location is so~cified; 
• it is easier to checK whetner the correct varsion is 

.bein9 used. 

Some advantages of using reference names are: 
• search rules· are used <these can be maae reasonably 

safe by cutting t('ie I ist in a segment 1o1hich al I worker 
exec_c oms use> ; 

• they are more multicious; 
• the command table does not need to oe chan~ed if TP~s 

are moved 
• different 

chang.in9 
linked to 

around; 
11 .:t" s ions o f T PR s can be 

tne command table (the command 
from a test subsystem>. 

tested -,,i,thout 
taole would oe 

In either case, a wor1<er process obtains a pointer to an 
antrypoi.nt only once. when it first has to execute a oarti.culal"' 
TPR. 

SOME FEATURES NOT INCLUDED IN THE FIRST RELtASE 

Recovery from toss of data after a crash ~hen ESO fai.Js. 
The data bases are Ceft in an inconsistent state. The oacKuc 
mechanism is not adeauate in tnis case unless tne data basE was 
backed up when it was not being used. This is an important but 
vary difficult oroblem and will be tackled in the f~ture. 
Current! Y• there is available a force write crimitive whos~ use 
can make things somewhat safer. It is not used by the TP 
sub sys tam. 

Journalization of the inout Queue. The aueuing of a 
transaction should be acknowled~ed only after the system is sure 

j 



r the record ls out on d.isk or taoe. Then the user wiJ I knew that 
if the transaction is acKnowledgej, it will always be executed. 
This fedture wil I be available rihen the }ournalization option to 
vfile_ is implemented. 

,,... 
f . 

....__. 

Performance testing. In order to test the TP subsystem•s 
perfol"':nance witn particular TPRs in a useful way, it wi 11 oe 
necessary to set up an internal driver mechanlsm. In this case, 
transactions ara read from a file instead of from ter~inals which 
allows them to oe entered at a much faster as well as more 
control I ed rate. The details of this ha·ve not been worked out, 
but although it will be necessary for benchmarks, it will 
orooaolv not be done for the first retease. 

Access control within TP. The first reJ ease does not 
provide such facilities as l.imiting the numoer of commands a user 
can execute or restricting the data oases a user can reference. 



tocJmmands.1.ncl.011 

/'to BEGIN INCLUDE FrL~ ••• rocommdn.::..is.incl.oll. ""! 

.:JC I 1 ro_com;n:inus a J i g n ~a based ( to cot _Pt r l , 

2 charact~r_r~gion 

2 oucl'(ets<a:siu 
3 sl ots<4l 

4 cnar3ctar_index 
~ comm3na_tabla_inocx 

2 c o rn m an l.l s C 3 : 2 0 '+ 7 l 

3 command_numoer 
3 co mm an a_ r y o e 
3 modify_tJ.'ile 

3 s c ne ::l u I i ng _info, 
'+ cou_tirna_limit 
4- real_ti:ne_Jimit 
£+ droo_d~ad_time 

... deadline 
4 de I ~ v _rime 
'+ max_concurrent 
~ expected_cou_time 
£+ de ad I a cK _pr i or i t y 

3 access_into, 
£+ tp_level 
£+ to_attrioute 
'+ pa d_l 
I+ oad_c 

3 contr-ol_info, 
£+ fa i I ur e_ I i mi r 
I+ r-e tr- v _ 1 i mi t 
4 aornin_out_ot_ser-vic~ 

'+ failure_out_ot_~er-v1ce 

'+ test _mode 

3 executlon_info, 
£+ pathname: 
£+ ca 11 r'I·~ me_inaex 
.. callname_tot31 
-. i1n.nedi are 
'+ inter-active 
'+ conversational 
~ call_convention 

to~o .. t_otr 

char ( 16 38 ~) a I i :Jn ea, 

al ignea, 
aligned, 
f i x ad o i.n ( 17 l 
fixe<.l oi~{17l 

aligned, 

fixed oinC35), 
fixed oi:1C.3Sl, 
fix~a Oi:i(35l, 

fixetJ oi..-d35l, 
f i x eel o.i.~C3Sl, 

fix ~d Oin(.35>, 
tlx~d 0 i:"\ ( 3 5) f 

f i xe-:J oin(35>, 
fix ~d bin (35>, 
f ixea oinC35l, 
t l. xed bi~C35l, 

fix.aa oinC35>, 
o i t C 3 6 ) a I i ·~ n e <l , 

fixed oin(35>, 
fixej oinC35>, 

fix~d o.i,nC35>, 
fixed oin(3~l, 
bit (ll un~I i~nea, 

bitC1l unall.;ned, 
o i t Cl) un ~I l Jn aa, 

char Clob) al ign~a, 
fixej oin(35>, 
fix~d OinC3S>, 
bit(l) unali1naa, 
bi t < 1) un a I i Jn ea, 
bi t ( 1) un d I i :~ n cd, 
flxe<l oin<3S>; 

ptr; 

••• tpcommanas. inc I. cl l "'I 

unal lgned, 
unal .i.~nea, 

) 
./ 



(' ' ' t p _mas tt:~ r _ t 3 o I o. i nc I • ..> I 1 

l' 

1• BEGIN INCLUUi flt..E ••• tp_master_tc.ible.incl.pll •/ 

acl (tpmµ, wkp, i..>p, tp_ttep, irµ) ptr; 

dcl 1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

dcl 1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 

tp_master_tJolt! oasidd (tprnp) ali.1nt!.J, 
I oct< bi t ( 3o ) , 
master_procid bit Cl6), 
work er _error _event fixed l> in ( 71) , 
io_error_ev<:nt tixeJ bin (/1), 
loyout_ev~nt fixed bin <71J, 
startu~_tim~ fixea bin (71), 
sysair ch<lr <6~), 

n_io_procs t ixed ~in, 
n_worker_pr~cs fixed nln, 
io_proc_heaJ bit Un), 
worKer_proc_hedd blt (ld), 
tra~saction_no fixeJ bin (Ji), 
pad C~> f ixdd bin, 
area are a C l 0 O 0) ; 

~orker_entrv o~sea (wKp) dliyned, 
type fixed bin, 
next olt Cl8), 
I o ck b i t. (3 6 ) , 
name char (6), 

control_state fixed bin, 
lo_module_stat~ fixad oin, 
have_error bit l 1) d Ii gned, 
log:>ut_sw bit (1) <JI i<JneJ, 
delayed_I 0~1out_s.w t:Ji. t (1) <.JI ignea, 
log;Je.l_i:>ut_sw oit Ul ali.gn~d, 
pro::iu bit <Jb), 
wait _list, 
j nchan fixed bin, 
3 lnput_t::veilt fixeu oin tlU, 
cur_xcn_info aliyn~J, 

J xcn_no fixt:CI bin IJ5>, 
.5 tpr _namli! c nar l .S2 I, 
3 user_name ch<lr C32>, 

1• Se;Jment structur.a •/ 
I"" A j .J o c d t i on I o c K "I 
1 • pro c es s w ti i c n i s su e::I s t ar t _ t p • I 
1• evdnt-cal I channel for l'IOrker i:!rrors. •/ 
1• event-call cnannea for lo error'..:•/ 
1• event_cdl I ctldnnel for IO<Jouts "''/ 
J• time of start_tp •/ 
/+ table directory •1 
1• currt:nt count of lo procs •/ 
1 • c u r r t:!n t c o u n t o f w or k er s • I 
1• head of loproc cn~in •/ 
1• heao of work~r chain •/ 
/+ transaction counter •/ 

1• Alloc.:.ition of everything ~lse •1 

t• allocate.J wndn worl<er attdchts v/ 

1• zero if workdr is blocked •/ 
I"" ndme •1 
I" 5tate of tp_run_worl<o~r •/ 
1• stdte of tp_dttach •1 
I"" error Info indicator and Jock •1 
I• m d st er -> work ~r to I o y out • / 

I 
I"" mc:i~ter -> worKer to I 04 out wnen d 11 cione •1 
I "" w or., er ha s I o ~ g .ad o u t ( set b y w or k e rJ " I 

1• wcrKer block~ on this •/ ,. info aoout xcn buin~ executed 
trdnsaction numo~r •/ 

If- I , .. , .. name of tpr ~s yiven oy user •/ 
1• name user lo~yed in ~ith •/ 



2 arrar_info, 
.> flags ali'4ned, 

It abort _s,. b 1 t ( 1) un :i I , 
.4 queue_s~ bit (1) unal, 

1t read_t!rr llr _s~ o i t C1) .. H\ a I , 
4 logout_sw oit Cl> u1\al, 
.. paa1 bit CJ2) unal, 

l command_na fixed oin, 
l condition char (32) uar; 

dcl 1 io_entrv ba~ed (lop) aligned, 
2 type Uxed u in, 
l next bit U:i a, 
2 I OC1' bit ( 36 ) , 
2 name char (8), 
2 Hriter_statu fixed oin, 
l proc id u 1 t t 3 6) , 
2 stop_input_~1111 bit (1) allgnl!\j, 
2 lo~out_SH bit (1) ali~neu, 

2 I o g~ ea_ o u t _ > w o 1 t ( l ) d I i J na a , 
2 t er a i na I _he:.. a o it C 1 d) , 

2 out:>ut_busv bit Clb), 
2 outout_driu':!r_euent· f!Ked t>in C7U, 
2 dial_chn fi~eJ Oln C71t, 
2 in_iocbp ptr, 
2 out_!ocbp ptr, 
2 tcf_locbp ptr; 

dcl l tp_tte oaseJ (ti.>_tt~p) ili·J'\t!dt 
2 tvpa fixed .l in, 
2 next bit Cld), 
2 act i u ~ t i x ~d o in , 
2 name char (12), 
2 user _name en dr C 32) , 
2 twx fixed bl n, 
2 t t v _~tat a f 1 x dll lH n, 
2 tty_type caur (l2), 
2 ttv_ld_codc char c~a, 

2 cur_aine_tv~e tixea bin, 
2 u a uJ _,..:at t! t t ,c tHJ b 1 n , 
2 tra~~ec f ixdJ bin, 
2 eu~it f iKed bin~rv (71), 

'-- ) ' 

' 
, ... HH>r t d 11 Ip proc~ss i Olj •1 
I* c"m• r Chl.:CKP-'int queues •/ 
I"' can• t r ~u . .i fr om input Queue • / 
1• µroe is • .)-;,y1ny out •/ 

I"' in.iex of curr;;mt commana "'I 
1• nam~ of cona!tlon·•1 

1• allocated at ioproc start~p •1 

I"' z~ro if .i.:>proc net typeJ.n.J out "'I 

1• sta•~ of tp_~rit~r_ •/ 

1• m1ster -> lo proc to stop acc~Ptlng input •1 
1• n1.1sti:!r -> io proc to lo~ out at 1er f inishitHJ '· 
I" ll.) pr:>c h.JS •og,Jed out (set oy .o pruc> "'I 
I" r~IP to •iit of ttys •1 
1• z .ar o l t i u pr oc is b I oc k~J for cut put •I 
1 • e v en t- c a • I c n an n.~ I •I 
1 • i t a Ji a• s t!r v er • I 
1• I oca I ~tor a J•? •/ 

1• (1eclar.Hton ut a sin:Jle t~rmin.JI entry•/ 

1 • ·::> t 3 t <.: o f en tr y ( - = 0 - > act i vu) ''I 
1• channel n~me •/ 
r• n.ime J~t:r 10 .. 4yed in with., 
I" ring 0 twx •/ 
I" chann~I ~tcifu "I 
I" term1n~I typd •/ 
1 • i <J c o...t e • I 

/*' trun~lt:r·-vcctur for event cal I t.hcinnel •1 
I" n<lmi: of ~11ent cal I cndnnel a:.sot.idted with JI Y 

' 
,, 



' 2 dim fixed oin, 
2 pad l4) fix.HJ oin, 
2 control, 

3 inhibit bit (1) unaJ, 
3 OJ t PU t _Hi:tl t tJ l t ( 1) un d I • 
3 output_pe'ldinq oit (U un:ll, 
3 QJlt oit ( 1) une:ll, 
J conversation b.it (1) unal, 
.S U'\ u s e d o i t ( 31> u n a I , 

2 inct tixea oin, 
2 out:t f lxed bin, 
2 u s er _ s t a t e ( l+ ) t l x ~ J b i n ; 

dcl 1 input_record oased (irp) ali~necJ, 

2 transact lon_no f lxeJ bin ( 35 >, 
2 vfile_tran5action_no fix~cJ ain (J':>), 
2'1 user_name char (J2>, 
2 rep I y_i oproc _rel bl t ( 18) ,, 
2 repl y_ttv_re I oit (ltH, 

2 t 1me_entered t ixeo uin l7U, 
2 time_executlon_~egun f lxdd ~in <71), 
2 time_execution_done fixed uin (71), 
2 exe:ution_cJu_time tixej bl'l UlJ, 
2\execution_puyiniJ fixed oin (.Ed, 
2 worKer_pagiag fixecJ bin (3~», 

2 input_pa~in..J fixed oin (3~), 

2 no_ot_retrl,!s fi><ed bin, 
2 como I et i on_f I ays iii i gneJ, 

3 normal oit (lt un.JI, 
3 error _at>o~ t ui t (1 > una I, 
3 cnecl\point_abort oit (1) .Jnal, 
3 cou_time_:Jbort 01t (1) ur1al, 
3 r~dl_time_.Joort t>it (U u'lal, 

2 comm ancJ_n ame c na r (.S 2) , 
2 com~dnd_inddX fixea bin, 
2 ~uffer_length fixed oin, 
2 drgument_buf fer chew (21J'td)j 

' ' I'"" l=hcs_:J>tty, .:'.=net_as_, 3=~11'.J_a~_ ""I 

I"" Inhibit o.Jtput - opr is tyµing in•/ 
1• h.1rdcore woulun•t tiJi'<e a:ore outi.ut •/ 
1• some output ~ueued v/ 
J• opr hit QUIT •i 
J• l1WI: Lf conver:>ationt.11 xcn •/ 

J• input I in~ count •/ 
1• output •/ 
I"" storage tor TPR •1 

I"' trans<.Jctlon number ""/ 
J• tran~action numDdr assigned uv ~file •/ 
1• name user lo~yed in with•/ 
I"" offset of r~i.>lv I/O proc entry"'/ 
1• offset of reuly tty ~ntrv 4 1 

1• timt:: input QU\!Ued •/ 
1• time tpr was invoked •1 
I" time tpr fini::ohed (incl retries••/ 
J• cpu tune si.>ent ov tpr .111 
/lf Pa-Je t aul ts t dKen t)y tp r •/ 
1• page faults taken by worKer ~/ 

1• po~~ faults taken wn1 I~ qu~uin~ inpu1 •/ 
J• no of t irnes t pr l'ldS invoked lf/ 
1• lndiccit~~ how tpr finlsh~d •/ 

1• ndme ot t11r dS ~iven oy user •1 
1• inde1< of tpr in command tao I e ""I 
I"' lenyttl of input buffer ln cnars 4 / 

1• 1nput minus comm.:tnd name•/ 

acJ HlOi<KER init t.H, HI init <-.>, Tt:.RM init (5J) fixe(i ow st:-Jtlc options lconsLmtJ; 

1• ~NU lN:LUUl fl~l ••• t~_mdster_taDl~.incl.pll •1 

J 

l 


