












































































































































































































































TRAX Users and the Manual Set

Manual and Order No.

Introduction to TRAX
(Order No. AA-D327A-TC)

TRAX Application
Designer’s Guide
(Order No. A-D328A-TC)

(Manual consists of two parts,
Part I and Part II)

TRAX Application
Programmer’s Guide
(Order No. AA-D329A-TC)

TRAX Application Terminal
Language (ATL) Reference

Manual
(Order No. AA-D330A-TC)

TRAX Support Environment
User’s Guide
(Order No. AA-D331A-TC)

TRAX System
Manager’s Guide
(Order No. AA-D332A-TC)

TRAX System
Generation Manual
(Order No. AA-D335A-TC)

TRAX BASIC-PLUS-2
Language Reference Manual
(Order No. AA-D336A-TC)

TRAX BASIC-PLUS-2
User’s Guide
(Order No. AA-D337A-TC)

The TRAX Manual Set

Manual Content and Audience
SYSTEM MANUALS

Provides a general understanding of the TRAX system.
Intended audience: all users of the TRAX transaction
processing system, including those who wish only a brief
introduction to the system. (Chapters 1 and 2)

Provides a detailed and thorough understanding of the
structure and operation of a TRAX transaction processing
application. In addition, provides a method for developing
a given transaction processing application. Intended
audience: application designer.

Provides the specific information needed by an application
programmer to code, debug, and run a transaction process-
ing application. Intended audience: application
programmer and application designer.

Describes how to code forms using the Application Termi-
nal Language (ATL). Intended audience: application
programmer and application designer.

Describes how to perform normal support environment
functions: logging in on a terminal; creating and editing
files, programs; and so on. Intended audience: all TRAX
programmers.

Describes how to perform system operator functions such
as startup, shutdown, and batch processing control;
transaction processor management functions such as
installing and starting a transaction processor; support
environment management functions such as hardware
error logging and running utilities. Also describes how to
use the DIGITAL Command Language (DCL) for both
privileged and non-privileged commands. Intended
audience: system manager.

Describes, step-by-step, how to run the program that
creates a TRAX system which has been customized to
meet the exact requirements of the particular installation.
Intended audience: system manager.

LANGUAGE MANUALS

Describes the general structure and statement format of
BASIC-PLUS-TWO. Intended audience: PASIC-PLUS-2
programmer.

Describes the specific features of BASIC-PLUS-2 as imple-
mented on the TRAX system. Intended audience:
BASIC-PLUS-2 programmer.
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The TRAX Manual Set
Manual and Order No. Manual Content and Audience
LANGUAGE MANUALS
TRAX COBOL Language Describes the general structure and statement format of
Reference Manual COBOL as implemented on DIGITAL computers.
(Order No. AA-D338A-TC) Intended audience: COBOL programmer.
TRAX COBOL Describes the specific features of COBOL as implemented
User’s Guide on the TRAX system. Intended audience: COBOL
(Order No. AA-D339A-TC) programmer.
TRAX MACRO Describes how to use the MACRO assembly language.
Language Reference Manual Intended audience: assembly language programmer.

(Order No. AA-D340A-TC)
UTILITY-PROGRAM MANUALS

DEC EDITOR Describes how to use DEC EDITOR, the utility program
Reference Manual that allows you to perform a wide variety of edits (i.e.,
(Order No. AA D347A-TC) changes) on files. Intended audience: All TRAX

programmers and those who use the system to store and
maintain documents.

TRAX Linker Describes how to use the system linking program.
Reference Manual Intended audience: all TRAX programmers.

(Order No. AA-D344A-TC)

TRAX RMS MACRO Provides detailed information about RMS (Records
Programmer’s Guide Management Services) and shows the MACRO program-
(Order No. AA-D344A-TC) mer how to access this structure directly. RMS is a record

and data management system that supports several types
of file organizations, including indexed files. Intended
audience: MACRO programmer.

TRAX ODT Describes how to use the ODT (On-line Debugging
Reference Manual Technique) utility for debugging MACRO programs.
(Order No. AA-D343A-TC) ODT provides capabilities such as running the user’s

program up to a selected breakpoint, making modifications
and then running it again. Intended audience: MACRO

programmer.
TRAX User Mode Describes how to run User Mode Diagnostics, a set of
Diagnostics Reference Manual utilities to test out any given peripheral device in case of
(Order No. AA-D344A-TC) suspected errors, or as part of a preventive maintenance

program. Intended audience: system manager.

TRAX SORT Describes how to use the SORT utility to sort a file
Reference Manual according to specified keys. A number of different types
(Order No. AA-346A-TC) of sorts are available. Intended audience: any programmer,

operator or other system user who needs to sort files.
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The TRAX Manual Set

Manual and Order No. Manual Content and Audience
UTILITY-PROGRAM MANUALS
TRAX DATATRIEVE Describes how to use DATATRIEVE, an interactive utility
User’s Guide used to access (and optionally modify) a data base, and
(Order No. AA-D347A-TC) print reports based on that data base. The commands

allow for simple generation of headings, selecting given
records and items in a record, sorting data, and printing
final reports. Intended audience: any data base user.
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Form One of the Display Transaction
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DEFAULT
CLEAR =& " "
ENABLE = CLOSE

FORM
SPLIT=8 18 1{nes of display area

DISPLAY & 3,12
VALUE = "Customer Master File Subsystem e Display Customer Transsction"
LENGTH = 60
ATTRIBUTE = REVERSE,NOBLANK

DISPLAY 5 S,1
LABEL = REPLY,TEXT,A
LENGTH = 80

DISPLAY = 6,1
LABEL = REPLY,TEXT,B
LENGTH = 82

PROMPT = §,]
VALUE ® "Customer Number®

INPUT = ,,20
LABEL = CUST NO
LENGTH = 6
CLEAR = "g"
ATTRIBUTE = REVERSE,RIGHT

PROMPT = ,42,1@
VALUE & "ew QR we"

PROMPY ® 42,1
VALUE = "Customer Name"

INPUTY 8 ,,20
LABEL = CUST, NAME
LENGTH = 30
ATTRIBUTE w REVERSE

PROMPT = 15,1
LABEL = KEY,PROMPT
LENGTH = 80
VALUE = "FPymction Keyst ",
"ENTER to see customer record, ",
"CLOSE to auit fuynmction"
ATTRIBUTE » REVERSE

MESSAGE = |
VALUE =
CUST,NO,
CUST, NAME

REPLY = 2
WRITE & REPLY,TEXT, A, REQUEST(!,82)
WRITE s REPLY,TEXT,B, REQUEST(8},80)

END

Figure B-2 ATL Source Code for Form One
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20003
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0000S
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Figure B-3 TST FIND: COBOL Identification, Environment and Data Divisions (1 of 2)

IDENTIFICATION DIVISION,

PROGRAM=ID, TSTEP,
AUTHOR, DAVIDeBRITT,
INSTALLATION, DEC,
DATE«WRITTEN, 12«DEC=77,
DATE=COMPILED, TODAY,

22*MAR=78 .
ENVIRONMENT DIVISION,

CONFIGURATION SECTION,
SOURCE«COMPUTER, PDP=it,
OBJECT=COMPUTER, PODPett,

INPUT«OUTPUT SECTION,
FILE=CONTROL,
SELECT CUSTOM ASSIGN TO "CUSTOM,DAT"

ORGANIZATION IS INDEXED
ACCESS MODE IS8 DYNAMIC
RECORD KEY 18 CUSTOMEReNUMBER
ALTERNATE RECORD KEY I8 CUSTOMER=NAME
WITH DUPLICATES
FILE STATUS IS CUSTOMER«FILE=STATUS,

DATA DIVISION,

FILE SECTION,

FD CUSTOM
LABEL RECORDS ARE STANDARD
VALUE OF ID IS CUSTOMER=CHANNEL=NUMBER
DAYA RECORD IS CUSTOMER=FILE=RECORD,

@1 CUSTOMER«FILE=RECORD,

23 CUSTOMEReNUMBER PIC X(6),
23 CUSTOMER=NAME PIC X(30),
83 ADDRESS=L INE=} PIC x(30),
#3 ADDRESS~| INE=2 PIC Xx(32),
P3 ADDRESS=LINE=3 PIC X(30),
B3 ADDRESS=ZIPeCODE PIC 9(S),
@3 TELEPHWONE=NUMBER PIC 9(10),
P3 ATTENTIONa«|INE PIC Xx(20),
03 CREDIT»LIMIT=AMOUNT PIC 9(10)V99,
3 CURRENTeBALANCE PIC 9(10)V99,
83 PURCHASES=YTD PIC 9(52)V99,
23 NEXT«ORDEReSEGUENCE=NUM PIC 9(4),
@3 NEXTePAYMENT=SEQUENCE=NUM PIC 9C4),
WORKING=STORAGE SECTION,
21 CUSTOMER«CHANNEL=NUMBER PIC Xx(1%)
VALUE IS "CUSTOM/CH13",
@21 CUSTOMERSFILE=STATUS PIC XX,
01 FILE«STATUS=WORD PIC XX,

B-3
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20854 21 BUFFEReSIZE PIC 9999 COMP,

20055 21 STATUS=WORDS,

20056 @3 STATUS=WORD=1 PIC $9(4) COMP,
20057 @3 STATUS=WORD=2 PIC $9(4) COMP,
20058 @1 REPLY=NUMBER PIC 9999 COMP,
000859 @1 REPLY<MESSAGE=BUFFER,

00060 23 REPLY=MESSAGE=TEXT PIC X(80),

20061 @3 REPLY-FILLER PIC X(16)
00062 VALUE I8 "FILE STATUS WORD",

20063 23 RMBeFSW PIC X(4),
00064 23 RMBaFILE=NAME PIC X(60).
20065 21 EOIT=FIELD PIC Z,22Z,22Z,99.
200866

80067 LINKAGE SECTION,

80068 21 EXCHANGE=MESSAGE,

00069 2 EM=INPUT=FORMeDPCUS],

aeere @3 EM=CUSTOMER=NUMBER PIC X(6),
20871 23 EMeCUSTOMER=NAME PIC X(3@),
90072

00073 @1 TSTeWORKSPACE,

80074 02 WS=CUSTOMER=FILE=RECORD,

00075 23 WS=CUSTOMER=NUMBER PIC X(6),
80076 @3 WSeCUSTOMER=NAME PIC x(30),
#0877 @3 WS=ADDRESSeLINEs1 PIC X(3@),
0ep78 23 WS=ADDRESS<LINEe2 PIC x(38),
00079 @3 WSeADDRESS<LINEe3 PIC X(30),
00080 23 WSeADDRESS=ZIP=CODE PIC 9(S),
0008} 83 WS=TELEPHONE=NUMBER PIC 9(10),
00082 83 WS=ATTENTIONsLINE PIC x(20),
00083 @3 WSeCREDITeLIMIT=AMOUNT PIC X(12),
008y 23 WS<CURRENT<BALANCE PIC Xx(12),
00085 83 WSePURCHASESeYTD PIC X(12),
28086 23 WSeNEXT=ORDER=SEQUENCE=NUM PIC 9(4),
00087 @3 WS=NEXT=PAYMENTeSEQUENCE=NUM PIC 9(4),
00088

Figure B-3 TST FIND: COBOL Identification, Environment and Data Divisions (2 of 2)



00089 PROCEODURE DIVISION USING EXCHANGE=MESSAGE, TST=WORKSPACE,
00090
00091 DECLARATIVES,

ANAINNANNANNANANNNANNANNANANANN AN
Note: The DECLARATIVES Section Is Shown In Figure B-5

ANANNANANNANNNANN A AN NANANANNANANNANANC

20200 END DECLARATIVES,

0020}

90202 TST=PROCESSING=SECTION SECTION,

00203 TEST-FIELDS,

00204 OPEN INPUT CUSTOM,

2020% IF CUSTOMER=FILE=STATUS IS GREATER THAN "@9"
00206 GO TO END=PROGRAM,

00207

20208 IF EMeCUSTOMEReNUMBER 18 GREATER THAN "ppB0@0Q"
20209 GO TO READeBYeNUMBER,

20210

00211 IF EMeCUSTOMER=NAME IS GREATER THAN SPACES
00212 GO TO READ=BYeNAME,

00213

00214 GO TO END=PROGRAM,

20215

20216 READ=BY=NUMBER,

20217 MOVE EMeCUSTOMER=NUMBER TO CUSTOMER=NUMBER,
20218 READ CUSTOM

20219 KEY IS CUSTOMER=NUMBER,

00220 IF CUSTOMER=FILE=STATUS IS GREATER THAN "@9"
00221 GO TO ENDePROGRAM,

00222

00223 G0 TO DISPLAYeCUSTOMERRECORD,

20224

00225 READeBY=NAME,

00226 MOVE EMeCUSTOMER=NAME TO CUSTOMER=NAME,
ea227 READ CUSTOM

00228 KEY I8 CUSTOMEReNAME,

00229 IF CUSTOMER=FILE<STATUS 1S GREATER THAN "@gn
00230 GO TO END=PROGRAM,

20231

00232 GO TO DISPLAY=CUSTOMER=RECORD,

20233

00234 DISPLAY=CUSTOMERRECORD,

22235 MOVE 20S TO BUFFEReSIZE,

20236 MOVE CUSTOMER=FILE=RECORD TO WS=CUSTOMEReFILE=RECORD,
20237 MOVE CREDITeLIMITeAMOUNT TO EDIT=FIELD,
20238 MOVE EDIT=FIELD TO WSeCREDITeLIMIT~AMOUNT,
20239 MOVE CURRENTBALANCE TO EDITeFIELD,

00240 MOVE EDITeFIELD TO WS=CURRENT=BALANCE,

00241 MOVE PURCHASES=YTD TO EDIT=FIELD,

@242 MOVE EDIT=FIELD TO WSePURCHASES=YTD,

20243

20244 CALL "PRCEED® USING WSeCUSTOMER=FILE=RECORD,
00245 BUFFER=SIZE,

00246 STATUS=WORDS,

20247

20248 ENDePROGRAMsSECTION SECTION,

008249 END=PROGRAM,

20250 EXIT PROGRAM,

Figure B-4 TST FIND: Procedure Division (Minus Declaratives Section)
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00089
eee9e
20091}
eee9e
20093
20094
2009S
gee9es
eee97
oge9s
20099
ge100
eai10y
eeje2
22103
ea104
pe1es
00106
ge197
eo108
ee199
LI RRY
o111
o112
20113
20114
ea11s
00116
20117
22118
00119
2129
ee12}
20122
20123
petay
20125
80126
eniay
2128
eo129
ee130
00134
o132
00133
20134
20135
28136
704137
02138
20139
02140
20141}
oo342
20143
0D144
0034S
20146
20147
Q0148
20149
0015¢@
20151

PROCEDURE DIVISION USING EXCHANGE=MESSAGE, TSTeWORKSPACE,

DECLARATIVES,
I«0«ERROR SECTION,

USE AFTER STANDARD ERROR PROCEDURE ON CUSTOM,
CHECK=FILE«STATUSCODE,

IF CUSTOMER=FILEeSTATUS IS GREATER THAN "pi"
MOVE CUSTOMER=FILE=STATUS TO FILE=8TATUSeWORD
MOVE "LOGICAL FILE NAME3 CUSTOM «CH3" TO
RMB=FILE=NAME,

IF FILE=STATUS=WORD IS EQUAL TO "io"
MOVE "Resched Endesof=sF{le"
TO REPLY*MESSAGE=BUFFER
GO TO SEND=REP|YeMESSAGE,

IF FILE«STATUS=WORD IS EQUAL TO "21n
MOVE "Primary Key Sequence Error on WRITE"
TO0 REPLY-MESSAGE=BUFFER
GO TO SEND=ABORTeMESSAGE,

IF FILEeSTATUS=WQORD IS EQUAL TO "22"
MOVE "Duplicete Key Error"
TO REPLYMESSAGE-BUFFER
G0 TO SEND=ABORT=MESSAGE,

IF FILE=STATU3«WORD IS EQUAL TO "23"
MOVE "No Record Ex{sts under that Key"
TO REPLYeMESSAGE«BUFFER
GO TO SENDeREPLY=MESSAGE,

IF FILE=STATUS=WORD 1S EQUAL TO "24"
MOVE "Boundary Error on Write Statement"
TO REPLY=MESSAGE=BUFFER
GO YO0 SEND=wABORTeMESSAGE,

IF FILE«STATUS=WORD IS EQUAL TO "3p"
MOVE "Unmspecified 1/0 Error"
TO REPLY=MESSAGE=BUFFER
GO TO SEND=ABORT«MESSAGE,

IF FILE«STATUS=WORD IS EQUAL TO "34"
MOVE "Permanent Boundary Error on WRITE Stetement"
TO REPLY=MESSAGE=BUFFER
GO TO SEND=ABORT=MESSAGE,

IF FILE=STATUS=WORD IS EQUAL TO "9i"
MOVE "File locked by another task"
TO REPLY=MESSAGE=BUFFER
GO TO SEND=REP|LYeMESSAGE,

IF FILE=STATUS=WORD IS EQUAL TO "92*
MOVE "Record locked by another task"
TO REPLY=MESSAGE=BUFFER
GO T0 SEND=REP|Y=-MESSAGE,

IF FILE=STATUS®WORD IS EQUAL TO "93*
MOVE "REWRITE or DELETE attempted without prior
- "READ being performed,"
TO REPLY-MESSAGE~BUFFER
GO TO SEND=REPLY=MESSAGE,

Figure B-5 TST FIND: COBOL Declaratives Section (1 of 2)



20152 IF FILE=STATUS=WORD IS EQUAL TO "94"

20453 MOVE "Improper operation attempted"
LLRRY) 70 REPLYeMESSAGE=BUFFER

20158 GO TO SEND=ABORTeMESSAGE,

PR156

20157 IF FILE=STATUSeWORD IS EQUAL TO "gs5"

2@1s8 MOVE "Allocatiom Failure = No space on device"
20159 TO REPLY-MESSAGE«BUFFER

eRie6@ GO TO SEND=ABORT=MESSAGE,

00161

,1-3Y Y4 IF FILE«STATUS=WORD IS EQUAL TO "GQs"

22163 MOVE "No buffer space = SAME AREA already {n yse"
P0164 TO REPLY*MESSAGE=BUFFER

28165 GO TO SEND«ABORT<MESSAGE,

22166

eat1e67 IF FILE=STATUS<WORD IS EQUAL TO "9Q7"

22168 MOVE "Umable te find file namedt"
po169 TO REPLYeMESSAGEBUFFER

eaive GO TO SEND=ABORTeMESSAGE,

2217}

go172 IF FILE=STATUSeWORD IS EQUAL YO "98"

22173 MOVE "Error while attempting to CLOSE fi{le,"
ea174 TO REPLY=MESSAGE=BUFFER

22178 GO TO SEND=ABORTeMESSAGE,

pe176

ee177 MOVE "UNKNOWN l«0 ERROR" TO REPLY=MESSAGE=TEXT
@a178 MOVE FILE«STATUSeWORD TO RMBeFSW

02179 GO TO SEND«ABORT=MESSAGE,

poise

02181 SEND=REP|_Y=MESSAGE,

po182 MOVE 160 TO BUFFER=SIZE

oa483 MOVE 2 TO REPLY=NUMBER

22184 CALL "REPLY" USING

2218% REPLYeMESSAGE=BUFFER,

p2186 BUFFER-SIZE,

22187 REPLY=NUMBER,

ge18s ‘ STATUSeWORDS,

o189 GO TO END=ERROR=SECTION,

20190

00191 SEND=ABORT=MESSAGE,

00192 MOVE 160 TO BUFFER=SIZE

20193 MOVE 2 TO REPLY=NUMBER

20194 CALL "ABORT"™ USING

202198S REPLY=MESSAGE=BUFFER

22196 BUFFER=SIZE

00197 REPLY=NUMBER

eai9s8 STATUSeWORDS,

00199 END=ERRORSSECTION,

go200 END DECLARATIVES,

Figure B-5 TST FIND: COBOL Declaratives Section (2 of 2)
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Pk kdk kA kA Ak Ak Ak AR R A AR AR kAN kR ko ko Ak ks Ak kok Ak kg

! &
H &
! FIND &
! &
! &
! &
TST TSTEP(MSG,SPACES,wRK,SPACES) } Start TST here &
! R
! &
! &
! File name: FIND.B2E 8
H 8
i I I I e I IO,
L kA ARk kAR kT R AN Rk kR AR R A AR AR R AR AR A AR AR A AR AR A AR RARRNNRAANRE

8
i )
) C HANNEL AS8SIGNMENTS &
! &
1 CHRAMNEL # ASSIGNHMENT g
x L A 2 E X 2 X ¥ ] L A 2 X &L 2 L & ¥ 2 & X 2 3 & R4 XX L X & XK 2 2 2 X 3 X X 2 R 2 2 K X ) &
t 3 Customer File CUSTOM,DAT &
! 8
L r R kN Rk Rk kR PRk A kA ARk kAR KRN AR TR R RARK KRR AR R ANRRKRRRRNRRRAE

D kA AR kAR Ak kA r R R R A RN RN RR R AN RN AR AR AR AR R kR KRR AR A A AR RANAE

! (2
l &
! VARIABLES AND ARRAYS UusE?D &
! &
! NAME DESCRIPTICN &
! EGIT,STRGS DESCRIBES FORMAT OF PACKED FIELDR
! 3
LR kR R R R Rk RN R AR R AR AR RN AR R AR R AR R KRR ARKARR AR KRR RARRARR AR WK R

\ EDIT,STRGY = "Z,272,22Z,99"

IRk kA Ak kA KA R R Ak A kAR KRR AR AR R A AR RN Ak R AR A KRR ARk Rk kAR ]

! &
) )
! FUNCTIONS UsED &
H 3
! &
! &
! LINE® NAMF DESCRIPTION &
: - e LA 2 X A B X B X N B B2 2 1 LR K A R N L R & X X B 2 & % 2 % L & L & L & & 2 R R X N J &
! 15241 Fr,FORMATS UNPACKS & AMT INTO EDITED FIELD &

&

)

-

(38822222t EsER RS2 X232 22228322222 El

Figure B-6 The BASIC PLUS-2 TST FIND (1 of 8)



6np

62u

1ad)

775

Lk ke kR R ARk kA AR kAR Ak A A AR A AR IR AR AR A AR AR R AR R AR AR ARRE

! &
[} &
1 E X CHARNGE MESSAGE DEFINITION &
! g
! g
2***ttt**t*tt*************************ti*********t*******k******&
l********i******t*********t****t**tﬁ*****!****t*it**************g
! &
! &
! Exchange Message for Form DPCUSI &
! &
! &
| &
\ MSGMAPR IDPCUSL! | Level = 02 ! &
! &

EXCHANGE ,MESSAGE ,DPCUS1,FQRHS = 36 &
! &
\ MSGMAP 10PCUSYE] ! Level = @3 ! &
) .

EM,CUSTOMER,NUMBERS = 6 )
’ EM,CUSTOMER NAMES s 30 )
1S**ﬁ**i*****t***t*t*t*********i************t**************t****&
H g
! &
H AW ORKSPACE DEFINITION g
! &
! &
Lk ek kA Rk IIA AR AR AN KRR AN AN ANRRR AR RN A RN R R AR AR ARk kv kS
! &
! &
! Wworking Storage Customer File Record &
i Y
! for TST FIND g
! &
\ WRKMAP ICUSTOM} | Level = 02 | &
i &

WS,CUSTUMER,FILE,RECORDS = 205 &
! &
\ WRKMAP ICUSTOM] ! Level = @3 ! 8
! &

WS ,CUSTOMER NUMBERS H] 6 &
’ WS CUSTOMER ,NAMES = 3 g
’ WS,ADDRESS, 1% z 33 )
’ WS ,ADDRESS,2% s 30 g
’ wS,ADDRESS, 3% s 3P &
’ WS,2IP,CCDES ] 5 &
’ WS, TELEPHONE NUMBERS = 12 &
’ WS, ATTENTION,LINES sz 2p )
’ NS;CREDIT.LIMITS ® 12 &
. WS ,CURRENT ,BALANCES s 12 g
’ WS ,PURCHASES,YTDS$ e 12 &
’ WS NEXT,0RDER,NUMBERS s 4 &
’ W8 ,NEXT,PAYMENT ,NUMBERS = 4 g
z*i**t***t**t*t***t*i****tit**tii***i*t***t****tt*t***t*********&

Figure B-6 The BASIC PLUS-2 TST FIND (2 of 8)
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95@

952

B-10

A A AR AR A AR RN AR R AR N R AR AR R AR AN KA RN AR R A AR RRRRRANR AR ANRAANRR KNS

DIMENSTION DECLARATIONS

Lines 961=929 denote local dimension declarations,
Lines 93¥=949 denrote library dimension ceclarations,
Lines 95¢=979 derote MAP statements,

!
!
!
|
{
!
H
!
!
!
} Lines 98Q=999 denrote IMAGE statements,
!

!

&
&
S
$
]
&
H]
]
&
L]
8
&

L3RR Rat ittt A bR RS2SR 02202 222282 22 2]

L ok kAR Ak N AR AR Ak TR AR R AR AR AR A AN R R AR AN AR KRR AR KRR R AR A ARRNRINRR AR RS
! 8
! 8
! FILE RECCGRD DEFINITIONS s
! 8
! | &
Lk ek ke kAN R A AR AR AR AN IR AN R AN AR IAR AR AR AR AARNANRRRARRARRANRR AR

Ik Ak A Rk R A AR AR RN KRR AR AR AR KRR AR RA AN R AR RN ARK AR AR AR ARG

! |3
! &
! Customer File Record &
i &
\ MAP (CUSTOM]) i Level = @1 ] &
! &
CUSTOMER,FILE,RECQORD® = 225 &
! &
\ MAP (CuUsTOM) ! Level = 23 H 3
! &
CUSTOHMER ,NUMBERY = 6 (]
’ CUSTOMER, ,nAMES = 3 3
’ ADGRESS,1% = 3¢ &
’ ACDRESS,2% = 30 &
’ AOLRESS,.33 s 32 &
’ Z21P,CODES z 5 &
’ TELEPHONE JNUMRERS z {0 &
' ATTENTION,LINES s 2¥¢ 3
’ CREDITLLIMITE = 12 &
’ CURRENT ,BALANCES = 12 8
’ YTULURCHASESS = 12 8
’ NEXT,ORDER,&NUMBERS = 4 &
' NEXT,PAYMENT ,NUMBERS = 4 %
§ &
\ MaAP (CUSTCM) ! Level = 2S5 ] 8
(]
L] &
FILLERS z 161 g
’ ACCT,FILLERS - 6 8
' ACCT,NUNMBERS - é 8

Figure B-6 The BASIC PLUS-2 TST FIND (3 of 8)



tre?

eran

ey

2e27

LR R e R s s R R R e R e 22222222222 Y]

M A IN TST LOGIC

(23RS RS2SR0 ARt R R R Rttt s R s s dd)

GN ERRQOR GC TO 13¢@¢

Bt P Gm B pw Pee bum P Gm G
QC QO @O Q0 20 QU QG Q0 QO P

Set up standard gefault error trap

PRAE MR A AR R AR AR A AR RN AR AR R AR A AR AR I AR R AN RAN AT AR AR RRRAANRRANEY

!
! &
! &
! OPEN D ATA FILES )
! &
! &
IR 2221 e I RS 22222 22 222X 2222222223222 222222 X % A
!t*tt****t***tt*i*t****i**t***itt*t********t*****************t**&
! g
! g
: OPEN FI1LE CUSTOM, DAY &
i &
| &
\ CUSTOM,CHNLY = 3% &
! )
! Assfgn the channel number, 8
\ GPEN "CUSTOM" AS FILE CUSTOM,CHNLYX, &
ORGANIZATION INDEXED g
VARIABLE, )
ACCESS READ, &
ALLOW READ, &
MAP CUSTOM, &
PRIMARY KEY CUSTOMER,NUMBERS, &
ALTERNATE KEY CUSTOMER,NAMES &
DUPLICATES )
CHANGES 8
! g
1} Cper the Customer Fi{le, &

Figure B-6 The BASIC PLUS-2 TST FIND (4 of 8)
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Iry;

4167

4140

4ean

4etm

B-12

| ke kA kAR ARk ke kA Ak AR kAR AR R R kAR Rk Ak Rk Rk k kR kA k

DETERMINE  HICH CaASE

B = - -

\ GO TO 41@a IF EM.,CUSTOMER,NUMBERS <> "gpouoe"
\ GO TO 4422 IF EM, CUSTOMER,NAMES = * ¢
\ GO TO 4202

Three cases posSsiblet
Customer numcer entered,
Nothing entered (operator error),
Name entered,

IR Ak Ak kN Ak R Ak kA A kAR Rk ke kA s A de ok de e ok ook e o e ok ok ke e ok o

CUSTOMER NUMBER ENTERED

GET HCUSTOM,CHNLY%, KEY &0 GE EM,CUSTOMER,NUMBERS

\ W§,CUSTOMER, FILE,RECORDS = CUSTOMER,FILE,RECORDS

\ GO TO 4822

}

Otherwise, read the customer fi{le, ("Record not found"
is trapped at statement 1902¢,)

Move the record into workspace,

0 9020 W™ O 9 Q0 2° 20 g° @O go QC Q0 20 @0 20 PO O QO [

e .

A R AR A Rk R AR A A kA Ik kA Rk AR R AR AR RN AR R AR AR AR AR A RN KRR AN ANRAR

! R
! 2
! CUSTOMER N AME ENTERETD &
1 &
{ &
! &

GET #CUSTOM,CHNLX, KEY #]1 GE EM,CUSTOMER,NAMES 3
\ W8,CUSTOMER,FILE,RECORDS = CUSTOMER,FILE,RECORDS 3
\ GG TQ 4sae 8
i 13
! Set file pointer to first customer record for this 3
! customer name, &
! Get the first record ("Record not found" (s trapped &
! at statement 19224¢,) &
! Move record to workspace, |3

(X R R R e R R R 2RSS 2SS 222222222222t

RO @o Qo Qo Qo

!
i
i
1 N G D AT A FROM OPERATUOR
i
{
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duio REPLY,BUF$% = "Ooerator Error = No Data Suppliied ¥

CaLL REPLY BY REF (REPLY.BUFS,LEN(REPLY,BUFS),2%,STATUSX())
GO TO {19956 IF STATUSX(a%) <> 1%

GO 70 320¢e

Restart Transaction with Reply Message
Abort transaction {f bad status,
Exit TST,

————— S S
Q0 20 0 @O Q0 QO PO PO

4ugn ED,RESULTE = FN,FORMATS(EDIT,STRG3,#S,CREDIT,LIMITS)
WS LCREDIT, LIMITS = ED,RESULTS

EO,RESULTS = FN,FORMATS(EDIT,STRGS,wS,CURRENT,BALANCES)
WS ,CURRENT ,BALANCES = ED,RESULTS

ED,RESULTS = FN,FORMATS(EDIT,STRGS,wS,PURCHASES,YTDS)
WS ,PURCHASES,YTDS = E0,RESULTS

PP AR A d

Seae CALL PRCEED BY REF (WS,CUSTOMER,FILE,RECORDS,285%,STATUSX())
\ GO TO 1995@ IF STATUSX(n%X) <> 1%
\ GO TO 32@@¢p

5¢p9 I 2282322232323 2332222832382 3 2 22 2223222323222 23 2]

CUSTOMER 10 NOT ON FILE

B o = B B

5¢12 REPLY,BUF$ = "No Record under that ID"
\ CALL REPLY BY REF (REPLY,BUF3$,LEN(REPLY,BUFS),2%,STATUSX())
\ GO TO 1995¢@ IF STATUSX(2%) <> 1%
\ GO TO 32222

o 90 0O QO 00 PO QO (O Qo @0 @0 Q0 9o go o 20 o0 Qo Qo o go Qo go Qo

!

! Send Reply {f Record Not Found

! Abort Transaction {f Bad Status Return

i Ex{it TST,

!

PRk kA kAR AR R ARk Rk AR R AR AR R AR kR kA Rk kR kR kAR kAR k]
1000 AR AR R Rk R AR AT R AR R kAR N AR R AR A R AR RN ANRRRRRRARRNRRARRARRAANE

) &

i &

! FUNCTIOGNS LOCAL TO

: &

) THIS 787 &

1} &

! &

AR R ARk R R kAR R AN R AR R AR AR AR A RN AR N A AR RNRRNRARRRARR KRR R AT RRRE
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19220
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15608
15050

{9022
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DEF FN,FORMATS( FIELDS, INPUTS )
NUMBER FORMATS = TRMS( INPUTS )
\ NUMBER,FORMATS = STRINGS(LEN(FIELDS)=LEN(NUMBER,FORMATS),48%X)
+ NUMBER,FORMATS
\ FOR I,FNX = LEN(FIELDS) TO 1% STEP =1X%
\ CHAR,FORMATS = MID( FIELDS, I,FN%, 1X )
\ GO TO 15223 IF (CHAR,FORMATS = *9°)
OR (CHAR,FORMATS = *2°)
\ CHAR,FORNMATS = SPACES(1X%) IF CHAR,FORMATS = "B’
\ NUMBER,FORMATS = MID( NUMBER,FORMATS, 2%, I,FNX=1% )
+ CHAR FORMATS
+ RIGHT( NUMBER,FORMATS, I,FNX+1% )
NEXT I,.Fny
\ FOR I,FN% = 1% TO LEN(FIELDS)
\ CHAR,FORMATS = MID( FIELDS, 1,FN%, 1% )
\ CHAR!,FOR~ATS = MID( MUMBER,FORMATS, I,FN%, 1X )

\ GO TO 15237 IF CHAR,FQORMATS = ’§°
OR CHAR,FORMATS = *.°
OR CHAR,FOR#ATS = ‘B’
\ GO TO {S24¢ IF CHAR,FORMATS = 797

\ IF CHAR],FORMATS <> "5’
AND CHAR]FORMATS <> *,°
THEN GO TO 15648
ELSE MUMBER,FORMATS =
SPACES®(1%)
+ LEFT( NUMBER,FORMATS, I,FNY¥=1% )
+ RIGHT( NUMBER,FORMATS, IT,FNX+1i%X )

20 (0 20 o QO O QO QO O QO RO QO PO PO QO @O RO @O RO 2V Q8 @9 QO QO

NEXT I,FHX
FN,FORMATS = NUMBER,FORMATS

FNEND &
IR 222823 83228233 2222333232223 2333 3232332332323 222323382223
3 3
! -3
1 S TANDARTD ERROR HANDLING &
H R
l 8
IR22222822233 2322232332222 22 822222 eSS 2222222222222 322
\ IFf ERR = 155% &
AND (ERL = 4112% CR ERL = 4216%) g
THEN 8
RESUME 5299 3

! &
! Yrap for customer {3 not on file, &
\ IF ERR = 172% THEN RESUME 4822 &
! &
! Trap for Reccrd Returmed out locked &

Figure B-6 The BASIC PLUS-2 TST FIND (7 of 8)



1ygsg \ IF ERR = {54% &
TREMN 8
REPLY,BUF% = "Access Denied, Record Locked by Another Task" 3

N .CALL REPLY BY REF (REPLY SBUFS,LEN(REPLY BUFS),2%,5TATUSX()) &

19622 \ REPLY,BUFS = " I=0 Error tiumber " &
+NUMB (ERR)
+hat Line & O
+NUME (ERL)

1 For umexpected errors, go to
system cefault erpror dump out,

{vgseg Ak AR AR AR AT R AN RN R A AR R A A AR R AR A AR AR KA AR R AR AR R AR AR AR ek kk

:
1
{
: ABORT T HE TRANSACTION
1
!
H

I3 2SR AR ARt R i il 2 2R Rl 20 2

19966 CalLL ABORY BY REF (KEPLY,BUFS$,LEN(REFLY.BUF$),2%,8TATUSX())
\ GO TO 32220

Standard ABOKRT handling:
Seng Reply with Abort to Terminal Station
Cal)l TSTLIB routine to abort tramsaction,
No return {s expected but nevertheless provide
ar orderly exit fpom TST,

B G Jum G Pwe

7A90 R A R AR AR AR R AN R A AR R AN R AR AR R AR AR AR KRR KRR AR RRRAARRARRRRARRRR

@ 90 20 Qo @o o 20 20 go Q0 S go o QO 0 Q0 QO PO o o Qo Q0 90 o @o @o Qo

{
!
! END 0F PROCESSING
]
z
!

KRR KR AR R R A A A AT AR AR R AR R AR AR R AR AR AR ARk kAR R AR AR AR AR AR AR AR NARE

32707 Rk ke kA R R A kAR AR AR RN R AR R R AR RN RN R AR AARR AR KRR AR R AR AR ARRE
END 0 F TS8§T

LA S AR RS RSS2SRt LSRR il i 80 R 2 R Rl ssd )

90 20 20 g0 go o oo

[
i
!
i
!
i
l
\ TSTEND
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ZIP Code
Telephone

Attention

Credit Limit

Figure B-7 Form Two of the Display Transaction
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APPENDIX C

GLOSSARY OF TERMS

aborting a transaction Terminating a transaction instance before successful completion.

application A logically related set of data processing operations which support a particular business
activity.

application data file A file which supports an application’s data storage requirements. Applications
have two kinds of data files: permanent files, which support the application's ongoing data storage
requirements, and work files, which provide transient data storage.

application program A program written for a particular application. TRAX supports two kinds of appli-
cations: Transaction Step. Tasks, which are components of transaction processors; and stand-alone
application programs, which execute in the support environment.

application terminal A TRAX terminal reserved for use by a transaction processor.

Application terminals can not be connected to the same PDP-11 interface device as support terminals,
but application terminais used by different transaction processors can share a common interface device.

Application Terminal Language (ATL) The language used to create form definitions for transaction
processors. Using ATL, one can specify: the layout and appearance of each form; the attributes of each
field on those forms; the format of the exchange message assembled from the user’s input; and the set of
replies with which the transaction processor can respond to the user's input.

ATL (1) Application Terminal Language, (2) the TRAX utility program which manages Forms Definition
Files. -

authorization See terminal authorization, user authorization.

batch control command A batch processor directive placed in a batch control file. TRAX batch proces-
sors support the following six batch control commands in addition to the DCL commands accepted at
support terminals: $JOB, $DATA, $EOD, $IF, $ON, and $EOJ.

batch control file A file containing sufficient support terminal dialogue and batch control commands to
control a batch processor.

batch processor A TRAX system component which executes a series of system commands and sup-
port programs as directed by batch control files.

By submitting a batch control file to a batch processor, system commands and support programs can be
executed without operator intervention and without dialogue at a support terminal.

batch stream The processing of a batch control file by a batch processor.

caching Storing a duplicate copy of data into a temporary storage area that can be more quickly
accessed than that data’'s primary storage area. Caching is done to speed access to frequently used data.

data file access Data file access is provided in two ways, depending upon the nature of the file being
accessed.

Permanent files are automatically opened when the transaction processor is installed, and are kept open
while the transaction processor is in operation. These files are shared among alt TSTs in the transaction
processor, and multipte TSTs can update the same file simultaneously. When referring to these files,
TSTs use the logical file names specified in the transaction processor generation procedure.

Work files are created, opened, and closed only when directed by a TST. Each create operation produces
a file with a unique file specification. A TST can obtain the unique file specification via a library call. These
files can not be shared between TSTs, and only one TST can have update access to a given work file ata
time.



Glossary of Terms

deadlock A situation in which each of several transaction instances has successfully acquired a re-
source, and in which at least two of the instances simultaneously need access to a resource acquired by
the other in order to proceed.

DIGITAL Command Language (DCL) The command language used in the support environment. DCL
can be used for support terminal dialogue and in batch control files.

entry form A form used in a situation where a user response is expected. A transaction instance can
request the display of an entry form only on the terminal which initiated that transaction instance.

exchange A cycle in the processing of a transaction instance consisting of the processing of an
exchange message by one or more stations.

An exchange commences with the placement of the exchange message (containing the data to be
processed) into the transaction slot. It ends when the exchange message is discarded following the
termination of the last transaction step in the message’s routing list.

exchange message A station message that resides in a transaction slot and accompanies the transac-
tion slot for an entire exchange. Each station in the exchange route can read and/or modify the contents
of the exchange message. The routing list of the exchange message determines the processing of the
associated transaction slot.

exchange recovery The automatic restart of an exchange. Only the processing for the affected ex-
change is restarted; the data which began the exchange is not recollected and the same exchange
message is reused. All of the staged file updates done by the previous unsuccessful processing are
automatically removed before the restart is attempted.

Repeated exchange recovery failures will cause the transaction instance to time out and therefore to be
aborted.

file specification A complete RMS-11 file identifier. This identifier consists of device name, account
specifier, file name, file extension, and version number.

File specifications must be used by all support programs when referring to work files. When TSTs refer to
application data files (permanent or work), they must use logical file names.

form Theinformation structure used to collect or display data at application terminals.

form definition A detailed specification of a form. Form definitions specify the layout of a form; the rules
by which a user must fill out the form; the format of the station message that will supply initial field values
for the form; the format of the exchange message that will be built from the user’s input; and the format of
each of the replies which the transaction processor can use with the form.

The specifications for all forms used by a transaction processor are stored in a forms definition file. Forms
definitions are written in ATL and placed in the forms definition file by the ATL utility program.

forms definition file A file associated with a transaction processor containing definitions for all forms
used by that transaction processor.

forms definition record A record in a forms definition file. Each forms definition record contains the
coded definition of a single form.

journaling Recording updated data file records on an alternate medium to protect against failure of the
primary medium.

If such a failure should occur, a backup version of the primary medium togéther with the updated records
on the alternate medium can be used to recreate the state of the primary medium at the time of the failure.

TRAX transaction processors achieve journaling by writing the transaction slot to the journal medium at
the conclusion of any transaction instance which updates a file requiring journaling. if journalied, a file will
also be staged so that the updated records will be present in the transaction slot. Because journaling is
postponed until the conclusion of a transaction instance, an aborted transaction will not cause a journal
entry.

Journaling is specified on a file-by-file basis during transaction processor generation.



Glossary of Terms

link A logical data transmission path between two transaction processors consisting of a master link
station in one transaction processor, one or more slave link stations in another transaction processor or in
an IBM system, and a means of data transfer between them. See also sub-link.

logical file name A name of up to six characters used within a transaction processor to identify an
application data file.

The transaction processor generation procedure associates these logical names with complete file speci-
fications.

logging Recording station messages and other TST-specified data onto the journal media.

mailbox message A station message sent from a TST to a mailbox station. The message data is stored
on a disk file by the receiving mailbox station.

mailbox station A station to which mailbox messages are sent to await collection by a TST.

master link station A link station to which exchange messages are routed to cause either the initiation
of a transaction instance within another transaction processor, or the transfer of additional data to such a
transaction instance.

partition A segment of memory allocated to one or more tasks.
priority See station priority.
recordlock The restriction of access to a record.

When a transaction instance requires a record for updating, it lJocks that record so that no other transac-
tion instance can update it. (The record can remain available, if desired, for read-only access by other
transaction instances.) When the original transaction instance performs an unstaged update, releases an
unstaged lock, or finishes all staged file operations, the lock is removed and the record again becomes
available to other transaction instances for updating.

All locks are exercised on behalf of the transaction instance, rather than on behalf of the transaction step
which issued the lock request. Locks therefore survive the termination of individual transaction steps.

Transaction instances which request update access to a locked record are temporarily suspended, and
the access is retried automatically after a pre-defined delay. If the record is still locked at that time, either
the current exchange for the transaction instance will be restarted, or the entire transaction instance
aborted. The designer makes this selection by his choice of exchange recovery for the corresponding
transaction definition.

report form A form used in a situation where no user response is possible. A request (REPORT
MESSAGE) for the display of a report form can be directed only to an output-only terminal station.

response message A station message sent from a TST processing the current exchange message
back to the source station for the transaction instance. Response messages are used to return display
data, exchange contrcl, and form control to the source station.

RMS-11 The PDP-11 file management facility through which TRAX tasks access data files.

RMS-11 is available to TRAX programs in two modes. TSTs which are part of a transaction processor will
perform all file operations through the TRAX executive service which contains complete RMS-11 file
support, and TSTs can therefore make full use of standard RMS-11 facilities without having to directly
include RMS-11 support.

Support programs must directly include RMS-11 file support during the linking process.

RMS-11 provides facilities to support sequential, relative, and indexed files in combinations of fixed and
variable record lengths.

routing list A list of station names to which an exchange message is to be sent.

slave batch station A station which can initiate a single-exchange transaction upon request from a
support environment program.

slave link station A station which can initiate a transaction instance upon request of another transaction
processor via a sub-link.

C3



Glossary of Terms

spooler A TRAX utility program which processes queued file printing requests.

staging The postponement of updates to a file until successful completion of a transaction instance.
Aborted transactions have no effect on staged files, because no updates will have occurred.

station A logical location within a transaction processor where station messages are received and
processed. Each TRAX transaction processor has a set of stations, each station having a unique name of
up to six alphanumeric characters. Stations are classified as terminal, Transaction Step Task (TST),
master link, slave link, mailbox, slave batch, or submit batch.

station message Formatted data sent to one or more transaction processor stations. There are four
types of station messages, EXCHANGE, RESPONSE, REPORT, and MAILBOX.

station priority An attribute of a TST station which determines the startup priority of its associated
Transaction Step Task.

submit batch station A station to which exchange messages are sent to cause the submission of batch
command files to a batch processor.

sub-link A subdivision of a link consisting of the logical data path between the master link station and a
single slave link station. A link can have one or more sub-links, the number of sub-links being determined
by the number of slave link stations associated with the link.

support environment The facilities which TRAX provides for the execution of support programs. The
support environment is used for the following kinds of processing: control and supervision of transaction
processors, batch processors, and spoolers; execution of application-specific support programs; editing,
compilation, task building, and debugging of programs; generation of transaction processors; file backup
and recovery operations.

None of the facilities described for the transaction processors are available to programs running in the
support environment. Such programs can not update files to which a transaction processor has write
access.

support program A program which is not part of a transaction processor. Support programs run under
the control of a support terminal or under a batch processor.

support terminal A TRAX terminal which is used for the execution of system commands and support
programs. Support terminais can not be connected to the same PDP-11 interface device as application
terminals.

terminal See application terminal and support terminal.

terminal authorization The association of a set of transaction definitions with an application terminal.
Only those transactions included in the set can be performed at such a terminal while the terminal
authorization remains in effect.

An application terminal’s initial terminal authorization can be selected by supplying the name of a work
class when the corresponding terminal station is defined. Terminal authorizations can be overridden by
user authorizations, and are disregarded by those transaction selection forms which do not check au-
thorizations.

terminal station The transaction processor component which controls an application terminal.

The terminal station is responsible for the display of forms, the receipt of user responses to forms, the
construction of exchange messages from these responses, the initiation of exchanges using the received
data, and the display of any replies requested during exchange processing.

There are two types of terminal stations: 1) Interactive terminal stations are associated with application
terminals which can initiate transaction instances. Each transaction instance initiated by an application
terminal can direct display requests to the corresponding terminal station. A transaction instance cannot
direct display requests to any interactive terminal station other than the one associated with its initiating
terminal. 2) Output-only terminal stations are associated with application terminals which are used in an
output-only mode. Any transaction instance can direct display requests to an output-only terminal station.
These requests will be processed on a first-in, first-out basis at each station.
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READER’S COMMENTS
NOTE: This form is for document comments only. DIGITAL will use comments submitted on this form at the

company’s discretion. If you require a written reply and are eligible to receive one under Software
Performance Report (SPR) service, submit your comments on an SPR form.

Did you find this manual understandable, usable, and well-organized? Please make suggestions for improvement.

Did you find errors in this manual? If so, specify the error and the page number.

Please indicate the type of user/reader that you most nearly represent.

O  Assembly language programmer
O  Higher-level language programmer
3 Occasional programmer (experienced)
O  User with little programming experience
0O  Student programmer
O  Other (please specify)
Name Date
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City State Zip Code
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