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FPS-164 FORTRAN USER'S COURSE OUTLINE 

• Introduction and course overview 
• FPS' Product introduction (AP family desc.) 
• FPS164 Hardware and Software Overview 

·•The Program Development sequence 
• APFTN64 - Use and Features 
• Lab 1: APFTN64 and executing a program on the FPS-164 
• Introduction to the Systems Job Executive (SJE) 
• Lab 2: Using Basic SJE commands 

• Quiz and Review 
• Host Data Conversion Utilities 
• Lab 3: Using SJE with the data conversion utilities 
• Details of the permanent file system (FMS) 
• Lab 4: Using SJE with data conversion and the 

permanent file system 
• SJE system backup and restore 
• Program Debugging with APDEBUG64 
• Lab 5: Using APDEBUG64 
• Program Conversion 
• Lab 6: Writing an APEX64 subroutine in ADC mode 

• Quiz and Review 
• Program Timing Utilities 
• Lab 7: Subroutine timing 
• Details of APEX64 
• Lab 8: Accessing an APEX64 subroutine in CDC mode 
•Problem Reporting (the T.A.R.) 
• FPService and technical newsletters 
9 Course Evaluation 
• (Optional Topics) 

July 23, 1984 
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PRESENTATION SUMMARY 

Part I 

Part II 



TYPICAL COMPUTER ELEMENTS 
' 

FPS 4181 





ALU 

MEMORY 

Single bus provides a pathway for 
access to all parts. 

FPS 4181 



IV1EMORY 

ALU 
CONTROL 

1. Each device must perform multiple functions. 

2. Single bus limits access to all devices. 



ADD TWO NUMBERS (Assembly Level) 

C==A+B 

LD R1,A 
ADD R1,B 
ST R1,C 

"Load A into R1 
"Add J~ and B 
"Store answer in C 

FPS 4/ 81 



INST1 
INST2 
INST 3 

A 
B 
c 

Fetch INST1 

MEMORY 

~s 

Access Data A LD R1,A 

Fetch INST 2 
Acess Data B ADD R1,B 

Fetch INST 3 
Access Data C ST R1,C 

3 Data references + 3 instruction loads = 6 total 



..... .... 

BUILD AN FPS-164 
ATTACHED PROCESSOR 

FPS 4/ 81 



Temporary 
Work 
Registers 

(l>ATA 1'AOS) 

'FLOATING At>DE~ 

FADD 

... 

fLOATIN(J M\JLllP\.\&ll 

FMUL 



'Address 
•.. ~9i~~~· 

ADDR 
ALU 

'' SC"AtCM 
PAn-3" 

.. 

FADD FMUL 



~ubroutine 
-.~~ ~ · Stack .,. ~. : 

ADDR 
ALU 

FADD FMUL 



ubroutine 
~t\ stact<t-~i --

ADDR REG 

ADDR 
ALU 

FADD 

I 
FMUL 

J 
FPS 4/ 81 



13 14 

GROUP 

SPAD 

Adder 

Branch 

Data Pad 

Multiplier 

Memory 

Primary Instruction Word Groups 

22 23 31 32 

FUNCTIONAL UNIT CONTROLLED 

Address unit (SPAD) 

Adder unit (FA) 

Control unit (short branches) 

Data registers (X/Y), 
Data Pad Bus (DPBS) 

Multiplier (FM) 

Main memory ciddress, and store data source 
Table memory oddress 
Data Pad base address 



INSTRUCTION SET OVERVIEW 

Aggregate capability functional units per 
1az. nsec CPU cycle 

·Two Data Computations 
• Two Memory Accesses 
• An Address Computation 
• Four Data Register Accesses 
• A Conditional Branch 

FPS 4/ 81 



FPS-164 Attached Processor Architectural Features 

FPS-164 
064 DISK SUBSYSTEM 

a; • Consists of adapter, controller, 
plus drives 

• l 35MB Winchester drives 
• Up to four drives per subsystem 
• Up to six subsystems per 164 

(3 Gigabytes) 
• Required for SJE 



FPS-164 Attached ProcEtssor Archltectural Features 

FPS-164 
064 DISK SUBSYSTEM 

• Rotational speed 
• Average latency 
• Average seel< time 
• Tracks per cylinder 
• Cylinders per drive 
• Density 
• Sector size 

3600RPM 
. 8.33 MS 

30MS 
10 

823 
6220 BPI 

5128 



FPS-164 Attached Processor Architectural Features 

DIAGNOSTIC PROCESSOR 

• Micro-processor and floppy disl< 
• Multiple-level diagnostic routines 
• Independent Diagnostic Bus 
• On-line logging of errors 
• Board-level replacement strategy 
• Remote diagnostic capability 



FPS-164 Attached Processor Archltecturol Feotures 

REMOTE DIAGNOSTIC CAPABILITY 

• FPS supplies VTlOl Terrninal 
• FPS supplies modem 
• Customer supplies phone 
•Customer supplies RS232 cable 
• For IBM ... ASCII port must be 

defined in the operating system 



SOFTWAR£ 

CONCEPTS 



LOOP IN LINEAR FORM 

' Loop: 

NO 



LOOP IN PARALLEL FORM 

Loop: 



FPS-164 Attached Process1or Architectural Features 

DEFINITION: SOFTWARE PIPELINE 

A Software Pipeline is a software 
construct whereby multiple 
elements of an array are 
concurrently being processed, 
and each element is at a 
different stage of processing. 



Iteration 

1 

2 

3 

N 

"PIPELINING" 

• • • 
• • • 



__.. Entry Po1r"N+ 
THE SETUP 

Loop: 



Serial Execution 

Serial 
Inst. #1 

#2 
#3 
#4 

• 
• 
• 

Vs. Parallel Execution 



APPLICAllDN5 DESIGN 

• A?PROACl-\ES~ 

- ENltM · PGn. ON 1bLf 
- Ho5T RESlDEN1 MA1NuNE 

CAL\.~ 1b'i Su&ROUTINE5 

•CHOICES: 

- SJE 

- APEXb'-1 



ADC MODE OF OPERATION (APEXf>'i) 

t 

.. 

User Controlled Autornatic 
l Host Processing Host Processing 

1 
P5t't\. £xecutt'on W\t\\\" the. \-\~t( O"\y) ____ ..,, 

l 

I 

AP 
Processing 

I I 
\'~"'. t1'ecoho~ V.Jith\n Tue. AP 



(APEX''\ ONLi) 
OVERLAPPING DATA TRANSFER AND AP EXECUTION 

ADCMethc>d 

RoutinE3 

Transfer 
Data to 

AP 
Execute 
Routine 

Transfer 
Results· 
to Host 

U' 1 
~ 

RoutinE3 
2 

Transfer 
Data to 

AP 

Transfer 
Execute Results 
Routine to Host 

TIM£1L----------------------------------------------------..... 
Transfer Transfer 

UDC Method Data to Execute Data to 

RoutinE~ 
1 

RoutinE~ 
2 

AP Routine to Host 

l-::.11 AP I 
T1ransfer 

Execute f~esults 
· Routine to Host 



VAX/VMS PDS FLOWCHART 

MAINLINE 
( .FOR ) 

APFTN~'-1 SO\JRCE APALb~ 5ougc 
( • FOR ) { • 5RC : .--....-.--... 

APFORTRAN64 APAL64 

1-.'P o'brEC.1 c.o~ APLIBR64 

( • ADB ) 

APLINK64 

HASI 
( .HSI ) 

HOST 

COMPILER 

HOS\ 
CBJ[(_T 

HOST 

LINKER 

ExECUTA~LE 
· PRObRAM 

S'fMSDL 1' ABLE 
( .AS'f ) 

AP LOAD 
MOD\JL E' ) 
( • IM& . 

Af Ohl EC T (0 b1 
( • AOB 1 

APSIM64/ 

APDEBUG64 

. SJE 



~INLINE 

.FORTRAN) 

IBM/CMS PDS FLOWCHART 

APFTN~'i ~OuRCE 
( APFTN<D4) 

APALf>'-1 5CU~CE 
( APttL~t; ) ...---------

APFORTRAN64 APAL64 

A~ O!ll"EC.1 C.O~ 

( APT XT Col-\ ) 

APLIBR64 

APLINK64 

HAS! 
( t=ORTRAN) 

HOST 

COMPILER 

HOS1 
OBJ~C..T 

HOST 

LINKER 

ExECUTA~LE 
· PRObRAM 

S'fMSoL 1 A'BLE 
( AP5MBG,L-f ) 

AP LOAD 
MOD\JL E' 
( APIM6lo~) . I 

Af Ohl EC T CO DE 
(APTX1<0Y ) 

APSIM64/ 

APDEBUG64 

SJE 
I 



1. APFTN~L-1 ----- .............. 
• E.XlE~S\ON OF FTN·ll 

•CROSS- COMPILE.R 
• 2 PGM. DES\GNS~ 

A. AV-Rt5\DEN1 S\JrJRDD11Nt5 
CON1ROLL c D I5'i \-\05 T - R£ 5. 
MA \ N LI N t. [ APEX bY ] 

'3. Af-Rt5\D£N1 MRlNLtNE.~ + 

5UBRD\)\lN£5 (SJEJ 

• t\-\0\C~ OF M~1~0t): 
- S~~ t'. 3- 2 i US ER'S \-l N OBK. 

AND MAS\ ER IND~ X (£. RtLl 



• LANGUAC,t RtQU\RE'MEN15 
-1SJ 51MT. MUST e£: 

PROGRAM , 5u\:>ROU11NE > FUNC1\0N' 

lJLOC.\C DlilA > ~\)ROU1lN E., 
APfUNC\ \ON 

- lAS1 STM1. MU5T Bt: £ND I 

• RE. CSTR\t\\Oti:> 
- ND \lCO~ B\1 DBL. fREC\5\DN 

- ~t:SE~\JtD \\JORD:S \F A55'/. SRC. 
0\.YWD1 0\'.'1\0N USt.O (r.'2-S1 

)5 



• FE.A\\lR ES 
- S'YM50L \\JAME5 ·. 31 C\1AR. MAA. 

ALV\-\A N l)M ER\ L ~LUS $ AND -

- RAD\ X : DtFAl)LT \S 0£CtMAL 
~EX : Z .. 0AZ., 

OC1AL: O'tT~' 
B\NAR'I: B,110' 

- ARGOM£N1 CONTROL STMIS. 
PUR ?USE: Rt DUCE I /O 

APRDUT \NE 
A?FUNCTION 

APIN 
A POUT 
APIO 

[ \iosr-. AP J 
[ AP~Hos11 
(~0)1• ~AP1 



- E XA\'1PL£: 

APIZO\JT\NE GtN (x,7',t) 
D\MENSIDN X(\0) ,y(\~) '1. (\0) 
CDMMON /IN/ C(\0) 
COMMON /OU1/ D(\0) 

API N /I NI, X {10), Y(\~) 'I (10) 
APOUT /OUT/ 

• 
• 
• 

- t XAMPLE [VYN~M\C. DlMENS\DNS]: 

APRD\.J\\Nt. Gt.N (X,Y,1,N) 
DIMENS\DN X(N} ,'f (N), t.LN) 

• • • 
AP\N X1Y,N 
APOU1 t 

• 
• 
• 



- \F STAR15 WI\~ SUB\\O\rT\Nt_ aR 
f UNC\ \ON: 

0 All ARC:rS. + lDMMON ARE. 
\RANSFERRt.D BOTH 'vJA'f 5 

- \F STARTS W\1\-\ APRDU11NE: 
0 \F IT \SN'1 OECL~RED WIT~ 

AP\N, APOUT) DR AflO , NO 
TRANSFER 

.. \F S TAR15 WITH A~FUNC\\ON: 
0 UNDt.CLARtD COMtv\ON NDT 
TRANSFE.~ED 

0 UNOECU:tRt.D ARGS. HC6T~AP 

° FLN. Rt.SULT XFE.RED BACK 
\0 1\-\E H051 



- A DD\Tl C)NAL \ N\K\ N ~ \ C f CN 5. 
0 PRDY\D£ STR\NG MAN\PULA1\0N + 

LOG\CAL OPE RAT\ ON 5 
0 WOR\< ON <oli-B\T DATA 
0 LOG\ C AL : AN D , OR , SH \ FT ., E 0. \J., 

f\.ICr\\/ .. r(\MD\ 
I 'IC L?l- V "l LU\ l \ L 

., ST R I N G : L OC ., t: X TR A ( T ., I N SE R T 

- EXAMPLE: 

0 XVIE\N = EX1RAC1(N(2),\5)20) 

0 15 3'i "3 
N (11 I ~ I 

t 
• XV\EW I t ~ 0 44 G,) 

0-fl\\ed_ 



-ADtJ\1\CJNAL CoM~\LtR DHZEC.1 \\Jf_S 

c CON\KOL AS~E.L15 OF COM?\LAl\ON 

0 PLACED IN CDL. 1 CJF MF1Nli'-\ 5RC.: 
-

$ \ NSER\ 'f \\ena me' 

$ L\ST 

$ NOL\ST 
ct Lf\ATER 
"'-' r uu ' ' 

$EJECT 

° COMPILA1\ ON OPT\ ON S TA\C t 
PRt.CEDENCE 



·DATA T'tPES: 
- 8 TYPES: 

\N \EGER 

COMPLEX 
LOG\ CAL 

'WORD 

-INTEGER 

REAL 
DOUBLE PREC\S\ON 

\-\OLLER\\H 

CHARAC\E R 

flj I~ ll 3\ 32 G,3 

~ 5AME As (32} ; z.'s (OMP. 1NT£6€R I 

- REAL L~4J 
0 1011 12. 

/BIAS 
BIT 

I I 
I I ) 

: : 2. 5 (0\'A\P. iv\AN1 iSSA 
I I 

a.u 



- DOUBLE PREC\ S\DN [RtAL*5 o~lt1~l 
0 SAM£ FORMAT AS RE~ L 

- COMPLEX [~8 ,~1(,] 
0 2 CON SECUT\VE_ Rt.AL N\JM~t~S. 
0 15

)/ WORD : Rt.~L ?ART 

o 2N9' WORD:: \M~C-r\NAR1' PART 

- LOGICAL [~1.,~2..,~Y-, Jk-5] 

0 

-- WORD 
0 

l1 

I 
\5AME A~ 

BIT (5Z) 

32 

I 
'\f 1RU£ = 1 

lr ALSE ~ 0 

0 R\G~T JU5TlFED 
0 0 f\LLED 

G3 



- HOLLERITH +CHARAC\ER 
0 31n '3 

I 1 I T T 1 T 

C 1 I I I ! J I r_ I (U :Z I ( t\ 8 n1 I CJ.12. I CH'3 I CHLI I c~s l CHw I nT I n 
l _t 1 l 1 I l 

0 ASCII FORMAT 

° CH ARAC\ER. \ S 0 F\ LLED 
0 LI (\I ' ~ 0 \ ' LJ \ c; I\ ~r T T ~ p fl re. 

l 1 L.J '-- '- L... ~ 1 \ n 1 .J n .J'- .,,_ .J.. _J ' n ~ L.. 

( 0'~(2)') F\LLEO 
0 2 COMP l LE R OP\\ ON 5 ; 

H~ : ~ cJIAR.lwoRD 

H 8 : B C\.\AR.IWOF\D [t)EFAULTJ 



·COMP\ LER D\A<JS. 
- P fZOV\ \)£ SRC. L\NE NUMBER., 

SE\IER\T'f LE\JEL' MESSAGE.., 
AND OP\\ONAL DE\ A\ LS 

-- i, ERROR SE\JER\T)' LE\JELS: 

\NARN\NG (w) 

ERROR (E) 

SEVERE (S) 

TERMlNAL (T) /I. 



• OP\1Ml1A11 ON 
- AP \NDE~ENDEN1 OP\5: 

I. C.DMMON SUB£X?RE.SS\ON EL\M. 

· 2.. CONS\ ANT FOLD\ NG-

3. DEAD CODE EL\M\NA\\ON 

~. lNVAR\ANT CODE M01\0N 

5. \ND\JC\\ON \JAR\ABLE EL\M. 

- AP DEPENOEN1 OPTS: 
CL f \JN(\\ ON~L u N \1 SC\.\tDUL\NC:r 

b. STRENGT\i REDUC\\ON 
c. REG\STER ALLOCA\ION 
d. SOFTWARE PIP£LINING-



- OPTIM1l:A1\0N LE\JELS 

LOOK5 AT ERC\-\ 3RC. L\NE"l1 
AT A TIME. FASTEST [1i2.i 51~PLt] 

. 1 BASIC BLOCK := CODE W /SINGLt 
ENTR"/ ~ lX \T. LEVEL 0 ON 
BASIL BLOCK + [u.] 

2 LE~EL 1 ON EN1lRE PC:rM. 
ALSO l c, 3., T SOME CODE 

fe.GHUngeMenl (5) l 

3 "P\PELlNER'>. PER.FORMS [d.) 
ON "Wt.LL BE\--\AVED" LOOPS 

LE\JEL 3 PLUS [Lil 



·C.OMP\LE R OPT\ONS 
- DEF AUL\ 5 ARE : [ VAX/vM 5 S'tN1AX1 

/OP-f =-1 
/OBJECT 
/DIAGS = WARNiNG 
I FA\ l URE == ERROR 

I NOONE 1 R \ P 
I xorF:: ALL 

- U5EFUL D?\\ON5 
I LtST 
I CODE 
I APAL 
/MAP 
I DEBUG 



•COMPILER OPTION5 
- DEFAULTS ARE: [IBM!cMs SYNTAxl. 

OPT (1) 
OBJECT 
D\AG-(WARNING) 

FAILURE (ERROR) 
HS 

.. USEFUL OP1\0NS: 

L\S1 
CODE 
APAL 
MAP (LEVEL) 

DEBUG 



MAlH L l BRAR'i (At> MAT\-\~'-\) 

• PURPOSE: 

(OlLECT\oN Q~ ~ 500 0PT\M\1EI 

Ass '1. LAN Go A r:sr R ou11 NE s 
•Use: 

CALLAS.LE FRoM APFTN6~ 

OR APALb~ 

a INDEX: 

- Cw. 8 ~ APFTNf,Ll UseR·s Gu\oE 
- CM. L; APMATH~'i PARl 1 
- APP. F ~ APMAT\.\~L{ PARl 3 



• l'<PES OF RouTlN E5 : 

.. StALAR 

- VECTOR 

BAS\C MATH 
VEcioR ~ ~tALAR 

VEClo" CoMfARl~NO 

CoMPLE~ AR\T HME1\C 

MATR\)( 0PERATlON5 

ffl'5 
5\UNAL PRDCE5SINC:r 

SPARSE MA1R\X 0PERA1\0N. 

A DVA.NCEO MA1H fu1'\c\,oN 
CM 



EFFICIENT APFTN64 PROGRAMS 

Avoid using loops with small iteration counts 
when compiling at OPT=3 or OPT=4." 

Use DO-loops, instead of IF and GOTO statements, 
in loops that can be pipelined. 

Use ONETRIP compiler option. 

Use APMATH64 routines if 

One routine can replace an entire loop. 

The iteration count of the loop is 6Z or more. 

One math library intrinsic function can be used. 

SI 



2.. APLINKE>'-1 - INTRO . .................................. ._ .... 

AP os:r. 
F\ LE ·Sl'EC. 



Exercise 1 

This exercise is designed to give you a chance to use the APFTN64 
language and compiler, to see differences and features of this product. 

1. Write an APFTN64 program called 11WXYZ 11 which will solve the 
folowing equation: 

2. 

• 

• 

Zi = 

2 
(( Xi * Yi ) + Wi) 

pi ;': sqrt (2) ;': i 

w, x, Y, and z each have 20 elements, 
varies from 1 to 20 
This program should create data for w, 
using the following values: 

W: 1 to 20, by 1 
X: 2 to 40, by 2 
Y: 6 to 25, by 1 

• Have your program display its results 

and i 

x, and Y, 

Compile the program 3 seperate times to get a chance to 
the various APFTN64 options do and become familiar 
syntax. Some possibilities are: 

Pass 1: 
Pass 2: 
Pass 3: 

LIST 
LIST, CODE. and opt. level 3 
DEBUG, APAL, LIST 

3. Use APLINK64 to create the load module. 

see what 
with the 

4. Use the following commands to execute your program. Substitute 
the name of the load module for XXXX in the command list below: 

SJE 
ATTACH/WAIT 
COPYIN/B 1 XX.XX 1 ,PROG 
PROG 
DETACH 
QUIT 



,, 
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* F'ORTRAN 77 I/O and TERMINA.. I/O. 

• I/O directly to ho~t di:5k from An PP pro~am. 

* A job Definition Langua~e &ipp0rting ~job control. 

* F'ile transfer between the ho:5t and FF file ~~t~ of 
both text and binary files. 

* Permanent di:sk file ~~tern on the 06'4. The File 
Mana~ement ~tern (Fl15) prov i ~: 

* Separate u:5er directori~. 

* Roll-in/Roll-out to provide ~ha.ri~ of the AP by 
-:several jobs. 

* Accounti~ to record CPU time, total cla~ time, 
and number of di& I/O's for each job in tlie file. 



• SUM • ~&.\ KVJORD5 

• FMS 5\RUCTURE 
-z Le.\Jt.L DlRtC1DR'I 51R\Jt1lJRE t 

Will-\ (f5'iS1EM" UiK. A1 lur ' FOLLOWE.D 

B'/ USER Dlt<t.C.10~\E.5 

- 3 CLA55E.5 Of F\LES·· [P.2.-Z.1 

•UNNAMED T£MPORAR'f 
• 5EMI-1'ERt1ANENT 

• PERMANtNT 

- Fl LE .,. D l REC10R'f f'RO\EC 1 \0 N 

f'l<OV\DED B'I 7- DP1\0NAL PA5S\4JO~ 

CALLED ''KE'Vs" [f.2-3) 
• Rt.ADER Kt.)' : Allows 'lead actess 
• OWNER ~ E. 'I : ~EAn, WR\T£, U£LfT£ l 

C.RE.A\E., R(NAME 



~ 1 tM fD R~ K'f D\Rt_C\ DK'I CALL£ n 
":stRA1C\-\:'' CRE.lrf£D VJ\.\t.N A1TAC\.lfD 

• LON1AIN5 5~Ml-Pt.~MANtN1 F\LE s 

F\L~S ~ U\R~ClOR\ES C~N SPAN C\(KD5S 

DCoL\'s -t BAU LOC..A\\ON5 

• ROll·lN /ROll·OUl lv.3-25;~DL.11 
- A LLOVJ S ROUNO- ROBIN S\4 AR\ N Cr 

DF AP B'/ SJ E t APt. Xlo4 J05~ 

- f<EQU\R tS D-~4 

- MAX. Or 31 JOBS lN \HE G\.lEUt. 

5\lE OF G\JEU~ t TIM~ :SL\Ct A£E 

Sl1E -CHANG£ABLE: \N 5\TE. tt\RAM£Tf~ 

f\LE. 
- Af E )((o'-1 + 51 t: JOBS 1~t.A1t:D 1\-\t SAM£ 



• ACCOUN\\~ C1 l v. 3- 25 ; 'iOL. '1.) 

- A D(o'-\ f\Lt CON1A INS \N.FORmA-r10N 

~ ~0\)1 'JJ \.\ D 0 S t:.n \\.\ £: AV l \ N £ l1Uf£ 

SJ E O~ AfE:X(oL} MOD<C) AND~ 

• AtlClth Tu1'e (\Ala\\ C.\o(~) 

• t ~~tut \1

DN T\M E:. 

• No. o\ IIO DPe(n\1ons ?e.<~o<med. 

~ If » 
The_ f \LE: ' C!lLLE.D : U~AC:s£bY ) 
\':l :,ToRt-D AS BlNAR'/ DA1A , AND 

A T~AN':>LITT\ON ffiM. H lJST B£ 

USt.O \D R£AD \1. 



AP file names can be 1 to 128 characters in le~h 
(includina: directory names and k~). AP file ~ 

can contain any of the followins ASCII charact~: 

* lette~ (A ••• Z) 

* di~it~ (B ••• 9) 

* dollar si~ ( $ ) 

* period ( . ) 

* unde~re ( - ) 

Colons are u~ to ~rate directori~ from file names, 
and k~ are encl~ in parent~. Lower~e lette~ 

are treated the ~ a~ upperca~. 



• H05l I/O fllENAMIN6 [ros~i."i·'J 
- RE st RvE n NAME.s- '':INPUT" AND ":nu1ru1 

- DEFAUL15: :\Nf\)T:: s \ :QU1'P\J1 = b 

- PRU\ x Es: 
11

: HOST:" AND ":HOS TCHAR: 

.. LJ~£0 10 ~E.FE~ TO BINAR'f i-C\-\A~

AC.1t.R \1051 Rt.5\DENT F\L£5 

,, 



ATTach [/Wait] [/TMram] [n] 

* Attempt to become the current FF ~r. 

·* /Wait option - wait~ for an available AP. 

* /TMram option - ~i fi~ that Tab le Merr.ory RP/'1 1s 
to be u~ 1n thi~ job. 

* 'n' option - ~ifi~ a particular AP to ~1~. 

EXAMPLES: 

ATTACH 

ATThJ 3 

Attach to any PP, but don't UJait if 
none are available 

Attach only to FtP number 3, and 
wait if it is not available. 



COPYin [/Bi nary] [/[)Ri ves•XY, ••• ] <source_fi le>[, <de!t_f i le>] 

* Copy a file f'rom the Ho~t·s file system to the SJE 
file ~ystem. 

* /Binary option - transfers a binary file. Text file 
transf~ are the default. 

* If the <de:st_f1 l~> i3 not ~i fied, then the 
<soUree_file> is used. 

* SJE &.ipports +.he transfer of seq..ierrt ial ~ fi le5 
only. 

* /ORives ~ifies up to 1.B' drives on the FPS-0644 Di~ 
Subsystem to place the file on. ·x·, which~ a 
value from 2 to 7, refers to the ~~tem desired 
and •y• refe~ to the drive on the de5ired sub~~tem 
with a value from B to 3. 

EXAr'A...ES: 

COPYIN HOSTTEXT. TXT Copy the ~t text file, 
HOSTTEXT.TXT, to a ne.u SJE 
file of the same name. 

COPYI/6 MYPROG.IMG,GO Copy the ~t binary file, 
MYPROG.IMG to an SJE file 
named GO. 



PROGRAM EXECUTION 

<Program> <Parameter List> 

• <Program> is the file name of the program to be executed 

• The parameter list may be empty. 

• Examples: 

MYPROG A,B 

COPY FILE1,FILE2. 

! Execute the user program in the image file 
! "MYPROG" which has been copied into the SJE. 
! Pass the Parameter List "A, B" as a string to 
!MYPROG 

! Execute a user-written utility 
! to copy FILE1 to FILE2 on the AP. 



COPYOUT [/Binary] <~rce_fi lename> [, <~t_fi lename>] 

* Copy a file from the SJE file ~~tern to the HOST 
file ~ystem. 

* /6inary option - trarn5f~ a bina?)I file. Text 
file tra~f~ are the def~ult. 

• Ir the <deat_fi lerame> is n0t ~i fied, then the 
<~rce_filename> i~ ~. 

* SJE ~rts tlie tran:sfer of ~errtial ace~ fil~ 
only. 

COPYOUT LI5rILE.LIS 

COPYO/B MY,MYDAT.DAT 

copy the SJE text file, 
LI5rILE.LIS, to a neuJ ~ 

file of the ~ name. 

Copy the SJE binary file 
MY to a ho~t file, MYOAT.DAT. 



DETach 

* Relea~e the FtP for u~ by other ~. 

Any fil~ remaini~ in the :SCRATOi: directory at the 
time of a DETFiCH are lo~t. 

EXAt'FLE: 

DET 



.•. , 

QUIT 

* Quit interacti~ with SJE and return to the ~t 
command level • 

* May be u8ed whenever the u~er i~ not attached to the 
OD 
I • • 

EXFtMPLES: 

QJIT Quit interacti~ with SJE. 



JDL EXAMPLE 

! SJE 

SJE Version 1. 0 

SJE> ATTACH/WAIT 
SJE::°l-ATTACH, Assigned processor number: 1. 

SJE> COPYIN/BINARY MYPROG. IMG,MYPROG 
SJE::°l-COPYIN, File copied in. 

SJE> COPYIN/BINARY DATAFILE1 .DAT,DATAF!LE 
SJE::°l-COPYIN, File copied in. 

SJE> MYPROG 

[user interacts with the executing program "MYPROG"] 

SJE> COPYOUT/BINARY DATAFILE2,DATAFILE2.DAT 
SJE::°l-COPYOUT, File copied out. 

SJE> COPYOUT LISTFILE,LISTFILE.LIS 
SJE::°l-COPYOUT, File copied out. 

SJE> DETACH 

SJE> QUIT 



SJE: Lab Exercise 1 

Purpose: 

This lab familiarizes you with the basic JDL command set in SJE, and in 
control and execution of a simple program under SJE. 

1. Write a small host FORTRAN program which creates 3 FORMATTED data 
files. These files should each contain 25 real numbers which will 
be used by the "WXYZ" APFTN64 program written earlier. Suggested 
names for the files might be WDATA, XDATA, and YDATA, with the 
file type appropriate for your host (VAX= .DAT; CMS= DATA). 

2. Modify the host-resident mainline that you wrote earlier to expect 
the input data from the 3 files created in step 1, but the file 
names used in your OPEN statements should be WDATA, XDATA, and 
YDATA without any file types. Your mainline should also write the 
results of the program into a new FORMATTED file called ZDATA (no 
file type). 

3. Use APFTN64 and APLINK64 to compile and link the modified WXYZ 
program. 

4. Use SJE to assign an AP, bring your load module and data files 
into the FMS, execute your program, and bring the results back to 
your host. 

5. Visually verify that the file brought back to your host contains 
correct data. 



~er Attention 

* User Attention i~ a ho~t-dependent terminal operation 
which gairns the attention of the SJE ~~ten for the 
pu~ of typina a command. 

* On the VAX, ~ Attention i5 a control-c. 

~ lE>M /CMS~ ~lT~ER ~11 ''EN1ER'' OR \'PAi' TWICE 

Only the ABORT, CONTir-JUE, and D~ comma~ ma.y be 
u~ followina the ~er Attention. 

After performing thi~ operation, a 15-~nd delay can 
occur before SJE'~ atteTition i~ ~ained. 



* Terminate the executing FtP pro~am. 

* Used followina a~ Attention. 

E><AMPLES: 

ABORT Abort the pr~am. 



CONtiTIUe 

* Res..une execution of a.n interrupted AP prO\Vam. 

The CONTINUE ~tatenent is~ followi~ a control
e or a. FORTRAN PALJSE. 

CON Res..une execution of the FF p~a.m. 



DE6u" [/Now] 

* Invok~ the F"PS interactive ~lie debuuer, 
APOE6UG6 44. 

* .-"NOW option - ca~ immediate execution of the 
debuGer. 

* /Defer option <2Uses the ~er to ~ain control 
tAJhen the next proaram i~ loaded. /Defer is the default. 

EXAt-FLES: 

DEBUG SJ"E will run debu~er when next proiV'am 
is loaded. 



HOST CONVERSION UTILITIES 

OVERVIEW 

• Perform data conversion between Host and FPS-164 data formats. 

• Perform file conversion between Host and SJE file formats. 

• Conversion Utility use: 

1) Transfer binary (machine format) data from a file which was written 
using FORTRAN Unformatted WRITE statements; 

2) Read the file on the destination system using the matching FORTRAN 
Unformatted READ statements. 

• The user can combine program calls to these utilities with Host 1/0 services 
to create Host files that can be transferred as binary files . 

• 
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DATA AND FILE CONVERSION ROUTINES 

• Data conversion routines convert to and from the following types of data: 

• Host integers • t-IOSl L06\CAL5 

• Host real (floating"". point) numbers • H05T CHAfAClERS 

• Host double-precision numbers 

• SJE integers 

• SJE real (floating-point) numbers 

• File conversion routines convert FORTRAN Unformatted File records between 
Host and AP formats. 

• CON\JE~_S\ON U11LlTY 

VAX /VM 5 : [FPS] UT ILbL\. OL B 

15M /cMS: 

16M/M\J5~ 

UTJ L~Y TXTLlB 

f P5. UT\ L E>Li 



CoNVER~loN PROC.l55. 

Hos1-AP 

NO 

~ROVIDE AN 82~8-BYTEf 
I DATA BUFFER t 

I 

CALL INITIOB TO IN
ITIALIZE THE 82~8-
BYTE CATA BUFFER & 
OPEN AN OUTPUT DATA 
FILE 

CONVERT DATA USING 
DATA CONVERSION 

UTILITIES 

CALL PUTUR TO CREATE 
AN AP FORTRAN RECOR 
ANO PLACf IT IN THE 

82"8-BYTE OATABUFFER 

CALL PUTEF TO WRITE 
THE LAST BUFFER ANO 
THE E. 0. F. RECORD INTO 
THE OUTPUT DATA FIL 

CLOSE THE OUTPUT 
DATA FILE 



CoNVERSlaN 

AP 

YES 

PROVIDE AH 8208-BYTE 
DATA BUFFER 

CALL IN J T 18 TO 
INITIALIZE THE 8208-
BYTE BUFFE~ ANO OPEH 
THE INPUT FILE THAT 
HAS THE DATA TO READ 

CALL GETUR TO READ 
A RECORD FROH THE 

INPUT FILE 

CONVERT THE RECORD 
USING HOST CONVERSION 

UTILITIES 

CLOSE THE INPUT 
DATA Fl LE 

YES 



CoNvER5toN PRoCE5~ 

• CoNTRot. RouTINE.S 

INITOB 
lN\TlB 

PU1UR 
GET UR 
PUTEF 

• ALL A'RE IN1EGER 
FuNt1\oN'5 



CoNVER5\o~ PRoces~ 
- . 

• Ho5l •AP Rcur1NE5 

tPHI2I 
f Pl-IRLR 
FPH DLR 
FP HL l L 

FP\-4C2C 



CcNVERStoN PRocEss 

• AP• Hos1 Rour1NE5 

FPI l HI 

FPRZHR 
FPR Z HD 

FPL l H L 

FPC 2 HC 



SJE: Lab Exercise 2 

Purpose: 

This lab familiarizes you with the host conversion utilities. 

1. Write a host program which creates an UNFORMATTED data file 
containing 10 integers, with values frrom 1 to 10. 

2. Write another host program which converts the data in the file 
created in step 1 to proper AP integer format. You will have to 
store the converted data in a new file. 

3. Write a short APFTN64 program which reads an AP file, squares each 
value, and write the results as real numbers to a new UNFOR~ATTED 

file which is created by this program on your host. 

4. Use SJE to copy the converted data and the AP load module to the 
AP and execute the program. 

5. Write another host program to convert the unformatted data file 
written from the AP. Verify that your programs work correctly. 



ACCESS <directory_name> 

* Set the current directory allowinw; ace~ 
to it and the files in the directory. 

* The acee5~ aiven to the directory depe~ on the 
~rd ~ified within the <directory_name>. 

EXAMPLES: 

ACCE$ : USER CSECRE I ) 

AC :SCRATOi: 

ACC CPWQRD) : 

Cha~e the curr-ent directory to 
:USER, ~ifyi~ the pa.~~rd 
•se:CRE I•. 

Cha~e the cur1--ent directo~ to 
the W!>er'~ pe~nal 5eratch 
directory. Thi~ directory i~ 
a~i~ to the u~er w'hen 
connected to the A.P. 

Set the current directory to 
the 3~tem directory. •PWORD• 
i~ it~ pa~rd. 



01a~e [/optiorn!>] < fi le_name> 

* Cha.nae the attributes of a file. 

* The attributes that can be cha.""ed are: 

RECTYP 
rILORG 
F"MTTYP 
EXTSIZE 
MAXSIZE 
LENGTH 

EXAr'FLE: 

record type 
file oraanization 
format type 
extent ~ize . . 
max1rrum ~1ze 
record l~h 

~F"ILORG•SEQUENTIAL A.FTN Cha~e the file 
o~anization of file 
•A.FTNM to ~ential. 



COpy [/optio~l <source_name> <dest_name> 

• Copy files and/or directori~ from one place to 
another in the FF file 9ystem. 

• The file or files in the directory named by the 
<source_name> are copied to the destination file 
or directory named by the <dest_'l"\ame>. 

• No data conversion is perforn~ on the copied file. 
The destination file i:s created with the same 
attribut~ as the ~rce file except for the keys. 
The3C attributes of the destination file are 
~i2ned biank owner and read k~ unl~ the 
~ ~ ,,....,.. ./~ ~··,...~ .......... --~~ 1'~-...l 

#' I - I - f #'\.Ir'"~ ( • -· ,- I 'W ~ I ._,... 'loo 6 -· ......, .... .._ ~ -~ 6 4 4 ~ e 

• The destination directory ~t already exi9t. 

The follr.awi"K are the options for the COPY conmand: 

Specifies that if a destination file with the 
same name a=s a source file exists, the old 
file is replaced with the new file and its 
ExistiTIK files are not replaced unl~ the 
option i~ ~. 

Specifi~ that ali the files in the source 
directory are to be copied to the destination 
directory. F9iles of similar~ are not 
replaced unl~ the /RE option is ~ified. 

Specifies that the 90Urce file's k~ are . , 

to be ~ as the k~ for the destination 
file. 

Specifies that the owner key of the 
destination file is ~i~ the simple 
stri~ in •ownerkey•. 

Specifies that the read key of the 
destination file is ~i~ the simple 
stri"2 in •readkey•. 



COpy [/optio~] <~rce_name> <cie5t_name> 

* Copy files and/or directori~ from one place to 
another 1n the AP file ~~tern. 

EXF't-FLES: 
CO PlrILE : 6ACKUP: AF'ILE Coov the file •AF'ILE• in the . ., 

current directory to the file 
•ArILE• in the directory 
:BACKUP. 

COPY/REP :TIM:ONE :JOE:LEVELl 
Copy the file •Ol'E• in the directory 
:TIM to file •LEVEL1 • in the directory 
:JOE, replaci~ it if it already exi~t~. 

COPY/FLL/REPLACE :GEORGE: :SLE: 
After the copy ~tat.ement i~ complete, 
the directory :SLE contairns the fil~ 
it already had and al 1 of the fi l~ 
from the directory :GEORGE. If :Sl.IE 
had any file with the ~ name a~ 
any in :GEORGE, the fil~ from :GEORGE 
overwrote the fil~ in :SUE. 



-

CReate [/optio~] < fi le_name> 

* Create files or directories in the PP file ~ystem. 

* ~tions include: 

/Oirectory - Creates a directory with the name 
specified in·<file_neme>. 

~ey·readk.ey - Assi~ ~rd r:adk~ to allow 
read ace~ to the created file or directory. 

/OKey•ownerkey - Assi~ pa~rd owperk~ to allow 
owner ace~ (read,write,delete,and cha~e the 
attribut~) of the created file or directory. 

/ORi ve:s• (XY, ••• ) - Speci fi~ 06'4 di~k dri Ve3 to u~ 
for file ~tora~e. The default i~ any ~~~tern and 
drive. ~ speeifi~ the ~~~tern and can be an integer 
from 2 to 7. Y ~pecifi~ the drive on the ~y~ten 
and can be and int~er from S to 3. 

* Options val id only for files (not directori~) include: 

/Size·~ize - Specifiee the initial ~ize for the file 
. a=s an inte&ier from tK to 2 (2**21) K. The default 

• • • ,_.,, - - - - _J_ size 1~ l~~ wora:.. 

~ctyp•type - Type can be rixed, Variable, or 
None. The default i~ None. 

/F'Ilo~·otype - ot:ype can be Sequential or Direct. 
The default i~ Sequential. 

es 



CReate [/opt io~] < f i le_name> 

* Create fil~ or directorie! in tlie FP file system. 

* Optio~ val id only for fi le5 (not directories) include 

A-Enath•reelen - Specitie5 the size of each record 
for files wsi~ a record structure. The default i~ 

is 8192 bytes per record. 

/Mfbcsize·~ize - Specifi~ the ma:xirwm size, in K wor~ 
or the file. An ~ize of -1, the default value, 
indicat~ the maxim..un possible (2••21 K wo~) size. 

,~tsi:ze•esize - Speci fi~ the fi ie extent size. ~iz 

~i fi~ the n.unber of K words for each exte~ion 
to the file. Oefaul t e!ize is one-fourth of the 
Size attribute. 

EXPtA..ES: 

CREATE F'ILE1 Create F"ILE1 in the currently ac~ 
directory. 

CR/DIR ~) :01 Create a directory cal led 
:01, ~i fyi~ the ~tern Directory 
pa~51tK>rd •SYSPft5SllD•. 

CR/RE•r/F"I•DIR & 
rILEl 

. 8~ 

Create F'ILEl with a fixed 
record ~tructure, and a 
direct file o~anization. 
•&• cont i n.r.~ a 1 i ne . 



OElete [/ALl] [/DI rectory] < fi le_l >, ••• < f i le_n> 

* Remove the ~ified fil~ or directori~ from the 
FF file ~~tern. 

* /ALI option delet~ all of the files 1n the 
~ified directory. 

* /Oirectory op·tion indicate5 that a directory i~ to 
be deleted. The directory ~t be empty to delete. 

EXAMPLE: 

DE/AL.L/OIR ·USER· • • Delete al 1 the fi 1~ in the 
directory :USER and delete 
the di rectory i t~l f. 

DE DATA, :USER:JLJr--1< Delete Data in the current 
directory and delete Jl.t-IK in 
the directory USER. 



Directory [/optio~] [<file>, ••• ] 

Lists information concerni TI& the ~if ied files. If 
no file names are specified, all the files in the 
c:ur 1 erat directory are 1 isted. Not for host files. 

The options tor the DIRECTORY command are: 

• /ATtribui:~ - List all attribute5 of the ~ified 
tiles CSJ.bject to ace~ ri~hts). 6y default, 
only the file name is li~ted. 

* /OUtput•<outpu.t_name> Output of the directory li~ti~ 
a~ to < ou.tput_name >' 
instead of to the terminal. 
<output_name> will be over
uw-i+t_.,.. · ;~ i+ ~;-•~ 
~-· - ... -· ., -- . .. -- .. _, .... _,. 

* /ONLY List only the directory and not the file! 
in it. 

EXAt'PLES: 

DI List the cu.11-e11t directory. 

DI :USER: List the names of al 1 the fi le5 in 
directory :USER. 

DI : List al 1 of the files and di rectories in the 
~ten Directory. 

DI/CUT•OIR.LIS/ATT & 
DATA.DAT, a...ASS.CL 

Li~t al 1 of the file attribut~ 
for DATA.DAT and CLASS.a.. 
The li~ti~ i~ written to DIR.LIS. 
•&• Contin.i~ t'he 1 ine. 



REName VRKey•key] <old_name> [<new_na.me>] 

* Chanae the name and/or read and Of..tJl1er k~ of the 
~ified file or directory. 

* /Rl<ey - Cha~~ the old read key for <old_name> 
to key. Owner ace~ ta? the directory i~ r~ired 
to charti:e k~. 

* /OKe-y - Chana~ the old oumer key for <old_name> 
to key. Owner ac~ to the directory i~ required 
to cha~e k~. 

* <nerJ_name> - Chang~ the name of a file. Owner ace~ 
to the file or directory i~ required. 

EXAtFLE: 

REN MINE URS Rename the file MINE, LRS. 
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SEt [/ACCOunt•acctname] [/LIMit•timel imit] 

* Set certain characteristi~ of the u~ job. 

* /Account option - record5 the simple or quoted 
~triTIK in acdname in the job a.eeeunti~ file. 

* /Limit option - ~s the value in timelimit to be 
the amount of AP CA.J time, in ~o~, allowed each 
pr~am within a job before it is timed-out and 
aborted. The default is no time limit. 

SEA.IM•Z!J After 21' ~eco~, the job wi 11 be aborte 



SHow [/option] 

* Report information to the u~" 

* /ACcess option - Sho4.ai the currently acce!5ed directoT)-J. 

* /Oisk~ option Gives the stat~ of the di~s 1n ~~tern 

* /LIMit option - ~the PP CPU time limit. 

* /OUTput•<file_name> option - cau~ the information 
to be ~t to <file_name> irn!>tead of the u5e~ terminal 

EXFl-FLE: 

9-1/AC List the·current directory name. 



T~ <file_name> 

* Print a text file to the termina.l. 

* < fi le_name> is typed to the terminal. 

EXFr-FLE: 

TYPE :USER:M'r'F'ILE Li~t the M'r'F'ILE in directory 
:USER: to the terminal. 



SJE: Lab Exercise 3 

Purpose: 

a. Use the conversion utilities 
b. Access files from various directories within FMS from SJE 
c. Experiment with more advanced JDL commands 

1. Supplies: 
a. In your directory, a file called BDATA, which is CNFORMATTED 

and contains the values 5 to 50, by 5. 
b. On the AP, in the directory :JRAB:, a FORMATTED file called 

ADATA which contains 10 reals (FS.2) ranging from 1 to 10, by 
1. 

2. Write an APFTN64 program called VECTADD which will add the 2 files 
mentioned in step 1 together and create a third file called CDATA: 

a. ADATA resided in the AP directory :JRAB: 
b. BDATA will be converted into AP format and brought over to 

the AP with the name ~EWDATA and placed in your scratch 
directory 

c. VECTADD creates an C1\FOR~1ATTED file called CDATA containing 
the sums of each data pair in ADATA and NEWDATA 

3. Write a host program which converts the 10 reals in BDATA to 
proper AP format in a file called ~EWDATA. 

4. Start up SJE and perform the following: 

a. Determine your current directory 
b. Create a new directory named the same as your login name 
c. Change your default to the new directory, and verify 
d. Copy NEWDATA from the host to your scratch directory without 

changing your default directory 
e. Reset to your scratch directory 
f. Determine the file attributes of NEWDATA 
g. Without bringing in your VECTADD load module, start it 

executing (think about the file naming syntax) 
h. Bring CDATA out from the AP back to the host 
i. Delete the directory you created and any files that it might 

contain 
j. Detach and quit 

5. Write a host program to convert the 10 reals in CDATA to host 
format. Display the data to verify proper operation of all steps. 



~rve [/para.mete~] [< input_~peci fier>] 

* Save one or more AP fil~ in one ho~t file on the ho~t 

* ~ fil~ ca.n later be restored to the AP file 
~tern W!>i~ the RESTCRE ~tateme11t. 

* <input_~ifier> li~-b one or more~ of exi~tine; 
FMS file! or directcri~ to be preser·ved. 

* If a directory name i~ ~ified, all fil~ and 
directories in that directory are pr~ed. 

* A :SCRATOi: directory cannot be pr~rved. 



~rve [/para.met~] [< input_~i fier>] 

The optiore for the PRESERVE corrmand are: 

* /f"'ILe•:HOST:<ho~t_file> - rile will be pr~ved on 
ho~t Di~, under the name <ho~t_file>. 

* /ID•<name> - <name> i~ the name ~tored with tl-.e 
p~e file for identification purpo~. 

* /IRE£ - Save the currently ace~ directory, 
ineludi~ 5.1.b-directories. 

* /List [•l ist_fi le] - Write the name and le~h for 
each file ~ved to the file <list_file>. If 
<list_file> is omitted, the information i~ wri~ten to 
the u~r·s terminal. 

qs 



~rve [/para.met~] [< input_~i fier>] 

* The followirt2 are cl~ly related optio~: 

* /TAPe•:HOST:<host_device> - rile will be preserved on 
host tape drive, under the name <host_device>. 

* ~ity•dnu.m - ~ in <:or.junction with the /TAPe 
option, where drum i~ an inteaer that ~ifi~ the 
density of information in bit~ per inch of tape. 
The default i~ 16.S'i' bit~ per inch. 

* /SEGn..un•sn..un - ~ in conjunction with the /TAPe 
option, w'here snum i~ an integer that identifies 
the file's relative position on the tape. The 
preserve file is written as the fi~t file on the 
tape, by default. More than one p~e file can 
be written on a si~le tape by ~ifyi~ a different 
snum for each file. A sinale preserve file can ~n 
more than one tape. 



PREserve [/parameters] [< input_~i fier>] 

EXFtPLE: 

The fol lowi ~ example i l lustrat~ the u~ of ACCESS, 
PRESER\"E and REST~. In thi~ example, ~eral F11S 
files are ~ved to a hc~t di~ file. 

PRESER\/E/rILE•: HOST: DRAB: [DIRECT 1] PRESERVE 1 • DAT & 
/ID•MYFILES/LIST•:HOSTa-iFtR:PRESERVEl.LIS & 
rILES,rILEB,FILEC,FILED 

RESTORE/F"ILE .. :HOST:ORA.EJ: [DIRECTl] PRESERVE! .DAT & 
/ID•MYFILES/REPLACE FILED 

DRAB: [DIRECT1] PRESER\/El .DAT i~ a pr~e file havin~ 
MYFILES for an ID and containi~ the four F11S fil~ 
rILEA, FIL.EB, FILEC, and rILED. The output from 
PRESER\/E i~ written to the file PRESER\IEl.LIS in the 
~·~ default directory on the ~t. 

Thi~ RESTORE replac~ the F11S file FILED with the 
F"ILED found in DRA.0': [DIRECT!] PRESERVE!. DAT. 



REStore vparamete~] [<output_~i fier>] 

* R~tore Fl1S files and directori~ from a pr~rve 
file on the host created by the PRESERVE command. 

* /F'ILe•:HOST:<host_file> - <host_file> is the name 
of the disk file in which the fil~ or directori~ 
~i fied ~, <outpt..tt_~i fi~> were p~ed. 
The /F"ILE parameter ~t be used when files are to 
be restored from ho~t di~. 

* /IO•<name> - <name> is tlie name stored with the 
p~e file for identification purpo~. The 
/ID parameter is requ.ired, and ~t be the ~ 
name as was used when pr~rved. 

* /REPlace - Replace existin~ Fl1S files by ver~10~ 
found in the pr~ve file. 

* /List[•list_file] - Write the name and le~h for 
each file restored to the file <list_file>. If 
<list_file> is omitted, the information is written to 
the ~er's terminal. 



REStore [/paramete~] [<output_~i fier>] 

* The follOt!JiTIS are clo~ly related optio~: 

* /TAPe•:HOST:<ho~t_device> - rile will be pre3erved on 
ho~t tape drive, under the name <~t_device>. 

* /OEJ'eity•dn.J.m - Use in conjunction with the /TAPe 
option, uihere dnJm i~ an integer that ~i fie5 the 
deRSity of' information in bit~ per inch of tape. 
The default i~ 16.0'.S bit~ per inch. 

* /SEGnum·~n.un - ~ in conjunction with the /TAPe 
option, where ~num i~ an int~er that iderrtifie5 
the file'~ relative ~ition on the tape. The 
pr~e file i~ written a~ the fi~t file on the 
tape, by default. More than one pr~rve file can 
be written on a ~in~le tape by ~ifyin~ a different 
~nc.un for each file. A ~i~le pr~ve file can ~n 
more than one tape. 



REStore [/para.met~] [<outpu.t_~i fier>] 

EXAr-A..E: 

The fol lowina example i l l~trat~ the use of ACCESS, 
PRESERVE and RESTORE. In thi~ example, the entire 
F11S i= 5aved onto rnaanetic tape usirt8 PRESER'lE ar.d then 
r~tored u~i~ RESTORE. ACCESS ~tabli~he5 a ri~ht to 
the system directory. 

~SS c~~tem~rd) : 
PRESERVE /TAPE•:HOST:MTA.0"/ID•JAN.Bl.1983/IREE 

ACCESS (~~tem_pa.~rd): 

RESTORE /TAPE•:HOST:MTA.S'/ID•JFN.Hl.1983 

IREE ~ifies the currently ace~ directory to b~ 
saved, includina all 5.1.b-directori~. PRESER\IE 
dytnamically FLLOCA~ tape drive MTA.0' and MOUNT~ a 
tape on it, if nec~ry. PRESERVE abort~ if MTA.0' 
cannot be allocated. The~·~ co~le and the 
opera.to~ co~le both receive t1:)LNT requ.~t~ at the 
time the tape ~hould be p~ically placed on MTA.8'. 



REStore [/para.mete~] [<output_~i fier>] 

EXAr-FLE: 

The fol lowi~ example i l lu!5trate5 the use of ACCESS, 
PRESERVE and RESTORE. In thi~ ex~le, the entire 
Fl1S i~ saved onto magnetic tape ~ins PRESERVE and then 
r~i:ored u~ina RESTORE. ACCESS ~tabli~~ a right to 
the ~~tern directory. 

ACCESS (~~tem_pa~uord) : 
PRESER\'E /TAPE•:HOST:MTA.S/ID•JAN.Hl.1983/lREE 

ACCESS (~~tem_pa~rd) : 
RESTORE /TAPE•:HOST:MTA.0'/ID•JAN.S1~1983 

PRESERVE default~ the tape ~ity to 16.0".8' bpi and 
writes the pr~e file a!5 the fi~t and only file 
on the tape. The ID, JAN . .0"1. 1983, i~ kept in the 
pr~e file header for identification in a RESTORE 
operation. 



REStore [/para.mete~] [<output_~i fier>] 

EXAr-FLE: 

The fol lo.....i~ example i l lustrat~ the U:5e of ACCESS, 
PRESER\IE and RESTORE. In this example, the entire 
Fl1S i~ saved onto magnetic tape u.5i~ PRESE'NE and then 
restored ~i~ RESTORE. ACCESS establ is~ a right to 
the ~ten directory. 

ACCESS c~~tem~rd) : 
PRESER\IE /TAPE•:HOST:MTA.s/ID•JAN.Bl.1983/IREE 

ACcrSS (~~tem~rd) : 
RESTORE /TAPE•:HOST:MTFUJ/ID•JAN.Hl.1983 

RESTORE inter f ace:5 with tape drive MTAB. The f i r·et 
file on the tape rnw5t have an ID of •JFN.Bt.1983• 
or RESTORE abort~. All Fl1S fil~ and directori~ 
contained in the pr~e file wi 11 be created and 
r~tored to Fl1S if they no lo~er exist. The REA..ACE 
parameter can be u~ to replace exi~ti~ F11S fil~ 
with tho~ found in the pr~e file. 
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APDEBUG64 

I INTERACTIVE SYMBOLIC DEBUGGER 

I ACCESS TO ALL USER-VISIBLE REGISTERS AND MEMORIES 

I SETJ CLEARJ AND EXAMINE BREAKPOINTS 

I EXECUTE PROGRAMS IN SINGLE-STEP OR FREE-RUNNING MODE 

I DISPLAY OF ELAPSED EXECUTION TIME 

I ACCESS TO GLOBAL AND LOCAL SYMBOLS 

I STAND-ALONE OR FORTRAN-CALLABLE 

INVOKING APDEBUG64 

I THE AP COMPILATION SHOULD BE PERFORMED WITH THE 
DEBUG OPTION 

I THE APLINK64 SHOULD BE PERFORMED WITH THE 
SYM OPTION 



APSIM64 

.. uLATION LIBRARY 

·_~J~S AP SOFTWARE TO EXECUTE ON HOST 

~U~~CTIONAL SIMULATION OF THE APEX INTERFACE 

BITWISE SIMULATION OF THE AP 

CAN BE LINKED WITH APDEBUG64 TO PROVIDE AN INTERACTIVE 
SIMULATOR WITHOUT USING THE AP 



INVOKING APSIM64 

I THE SIMULATOR IS SLOW SO IT IS INADVISABLE TO 
EXECUTE A LARGE AMOUNT OF FORTRAN CODE ON THE 
SIMULATOR 

I THE ONLY CHANGE IN THE PROCESS IS TO DEFINE THE 
APSIM64 LIBRARY IN PLACE OF THE APEX64 LIBRARY 

VAX environment 

$ FORTRAN/DEBUG/NOOPT VMUL.HSI 
$ FORTRAN/DEBUG/NOOPT/LIST MAIN 
$ LINK/DEBUG MAIN,VMUL,
FPS:APDEBUG64.0LB/LIB,
FPS:APSI~64.0LB/LIB,
FPS:UTIL64.0LB/LIB 
$ EXIT 

IBM (MVS/TSO) environment 

LINK MAIN. OBJ, SUB. OBJ LOAD (MAIN. LOAD (:1AIN)) FORTLIB + 
LIB (I X64. s. IAPEX. LIB I , I X64. s. APDBUG. LIB I ' -

'X64.S.APSIM.LIB','X64.S.UTIL.LIB') 



At>SI t-\G»Lf /AP DE8UG'.., 

OVEt\/lEW FOR Al>FTN''I ~EiS 

•PURPOSE. 
Provine- INTERACT\Vt 'DEBUUGINC:r + 
5ok--\ wni c 5HYlOLATtON El'l \/\RON MEN\ 

\. USES T\-\E l-\ARDWME 

2. ACCE55E:.P ltJ 3 WA'/ 5 : 

- STANb ALONt PGrt-\ (tND\VIOUt\L l(1N5) 

- IN APE-X~'-1 MCOE 
1 
WHtN AP SuBROvTI~ 

lS CALLED 

- t=Rot-<\ 5 :5 t_ 

• AP5tM6'-t 
I. \-\o-5\ RE.SIOE:NI -Srf-'WISE SIMVLATtDN 

2. 1) tF FE 1< ~NC E 5 
- NO :r.../o s0PP0'2T 

- UtJ~Vf\\LAe,t_t: 'f=~Of'-.."\ 'S)E 
- ONL 'I Co'-l K LJoR.os l"na\V) fY)emoj 

- No-\- l)Dod %><"' lJDL mod e 



•ACCESS : APEX~'i Mode 
1. Au,-oHA\\CALL'/ s-rAR-rEo w\-lEN AP 

Suf>~o\..YTINE. CALLED. sue,R.o\.rT1NE \'5 

~ ~XE..C.\.J9TE: D. DA1A 
1 
1'GM. --£>A? 

2. UPON 't.Xll , MF\1NL1Nt CONTINUES 

3. PROuRAM OE\JELOPMENT STEPS: 
" ,. 

- USE: 1)£Buu OP1t0N wrTH A PFT Nf>LJ 

- usE ''5YM', 0?1\0N wrr~ A?L,NK~LJ 

- \-\O'S\ L tNK /LoAt) W \ \ \4 A PDE -e,\)~(ot.-J 
AND/0~ A{>jtM<D'-l L-\BRA~\E. S 

•ACCESS: 4STANDAL0~E 
\. ONL 'i NEED LOAD MOD\JLE CREAT£D 

B'/ APLtNK<OY 4- S'IMf>OL \ABLE 

2. '(Ou WtLL NEED TO SET U\' ALL AP 
'REG151'Eg~ 1MEMOR\E5 , f:TC. , MANVRLL '/ 

S'lE 
l. SAMe A'5 WITH APE:XG,L\ , EXCE:PT NO 

~o5T LINKAGrE \S PERFcRME.D 

2.. C..AtJ~O\ us~ AP5/M(;,t_/ 

1ct>8 



COMMANDS 

S'lmbol 
t. 'Fo ~ 5'f IY\ l?OL\ C. 'D£ BIJ ~G: I N Cr 1 f'tl IJ ST A Cfl \J fr i E 

'S'"{ml)ot._ TABLE E~c..1'-l lttv\E At'51Mfa'-l/APD£?J.Jqbt{ 

l 5 ~NTE-~E: D. 

Z.. To Ac.:nVA-TE 5'f M6ot... TA6LE : S'/M '.tt\enoY>le.' 

J. Ac.T1VA-T~ LOCAL """:>'/M BOLS • S'/M entr~?o(nt 
L{. \)\5f'LA'i 5'-(M~L 1~FO ·. '3)'f"\ 

• 
~ EX~MINE A VAt\~~LE ~ E)Catn\t\e 

(. \JSE:U 1D LOO\< AT A \JARlABLE , RE.G-\STEK, 

o~ mE (Y)Of'.'/ 

2.. C-AN LOOK A\ : 

\1 A R\ABLE-S 

S\M1. LAe,EL 5 

SRC. LINE ~ 

£NTR'f f'O\N\ 

(IND~ X A DATA (2.) · · ·) 
' J 

( .1205) 
(~2.<ll) 

E lNOE:: x 
E AM1A (1): AD~TA ('.l~) 
E 1(1): 1 C1<ti¢) = 1.~ 



•CHANCtE A VAR\A!»\.E.' Deposit 
\. \)S~D 1D ct.tANG-E 11-\~ VALVE or- A 

\)~R,ABLE ,REG\ STER oR. M EMCR'/ 
) 

l. . 5'1 N-r A-1( : D J..NDEX =- 2.2-

D At>A1A CA): All.LYTA('3) ::: 2. 5 

• E"XEC\)lE A PGM : 
I. ~TARTS PROG-RAM EXEC.u\ION 

. . 
2. ':>YNTAX: R { ENTR'iPO,NT ·: 

. -· 
3. W\-\t:N ?GM. COMPLE-TE5 OR STOP~ 

' ELA?5ED Tl~E. 15 3\..\-0\A/N, BAst.D 

ON j_~ 1- nsec. C.LO<: K 

• EX\T oeeo<:r<i'ER: Q\)tt 
I . l TV At>E X~'-f MODE. J (.))I LL RE T oR N TO 

MAtNLlNE PGrM. AND CONTrNlJE 

2_. - \ tJ SJE: ,, W\LL RtTLl~N TO :YDL 

L0fv\MAND LE-\/EL 

11~ 



1. U5ED TO 5TDf> PGrM. EXECul10N A.-r 
A PART\ CULA~ POINT 

2.. MAX. OF 2.. BREAK POINTS A.T A TIMf 

3. 5'/NTAX: 

B $-=t1-
B. ,,20 

B 

(51<C.L1NE -=1-1) 
(STMI. LBL.2</J) 

(0\SPLAY l)t?~AKPOINTS) 

L{ . O?\ lONAL QUAL\f \ERS : 

/EVE.RY: n 

I AFTER: V\ 

/Uf\11\L: n 

I \F ( 
~E-LA\t0"1A-l) 
~X~~E~S\ON 

c;. EXAMPLES: 

" I e\le.<"'j ntY time 
, 

u+te<' Y\ ttmes 

c \ea<' u-t t-e. r Y\ b 'feqk s 

bre.a.k ' t- \R\JE 

B{E\JERY:t..f $13 

B/ lF (YM1N .E~. <{;.¢) • 3<? 

111 



• SE 1 \NA\ C MPO INT5: 'Nat~h 
\. usE.D -ro s-roP PGrM. EXE CuT\ON w\-JEIV 

A VAR\~6LE lS A~CESSE-D 

2 . i WATC H \'bl N T AL LO\U f D AT A It ME 

3. 5'/NTAX: 

'vJ I DAIE. 

L\. Q\JAL\F\ERS : 

/RD wHEf'JE\JE:R. vAl2.,A8Lc R.'CAD 

/WR LUHEN~\J€.e.. vAe... '~ w~ ,-r,-EN 

/RW tA.H\tNE\1£-~ \JM \S w~\TIE t-J 

o~ READ 

VE~A0L\ - /WR 

O"T O~'S U)\ \H BREAK ... ANt> 1-\Ll- r I 

5. £XAMrLE S: 

'v/ /If (A\'l~(.1) .LE:. AMAX)/RD Z.(28) 

W /RW 0\-lO\..l(i-) 

11i 



• CLEAt. WA\C ff POINT5 
ANO SREA\(Poll'l\S : C \e~f' 

l. \)<,ED TO CL~AR wA-TC\-1 PorNT0 AND 

B RE;A Kf>O INTS 

2 . $'(NT A X : C 

7 U,..... t>
1 

T\ I t"'"\ '-... \ C::::::... • 
"::,)_ 1'-"("""i.-. 

$ALL - oil IJ.)C-l.tchro~"'b 
QV\c;l br-e.a.kpo\ Ylh 
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LAB: U5\NU AfDE6UGE>~ 

1, \JSE ~WtYi" PROGRAM WHICM 
CREAlES DA1A INTERNALLY. 

2.. REC()MPlLE WITH '
1
0E8UG '' 

OPllON + 6\llL·n SVM~l TAetE 

3. RUN UNDER )lE AND: 
a. OPEN YOUR c;vMe,QL TA8LE 
b. U!>l ALL L<b "w\1AL\lE~ 'W/1 C'1o. 

c. CMANf:rE '\'(1) TO T.S 
D. CAUSE PCJM. HALT W~EN '{(i) \5 

REAll 
E. EtE~UTE \"E PRC6RAM 

' f. L''lT ALL lS WITM i COMMAND 

G. EX\T A?DEBU6~"f ._. SlE 

11~ 
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f"o9~aM CON\IU~10111 
Tau~ \he 
FP5·16Li 

FPS-164 Software Programming Class 
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ELEMENTARY CONVERSION PROCESS 

I DETERMINE WHERE THE PROGRAM IS TO BE DIVIDED~ AND 
WHICH SUBROUTINE(S) ARE TO RUN ON THE FPS-164 

I USE APFTN64 TO COMPILE THE ROUTINES FOR THE 
FPS-164 

I USE APLINK64 TO PROVIDE LINKAGE AND DECLARE THE 
SUBROUTINE ENTRY POINTS FROM THE HOST PROGRAM 

I INSERT TWO APEX SUBROUTINE CALLS IN THE HOST 

I 

I 

I 

oonr-o~M 
I 1\VUl\111 I 

CALL APINIT ( lNUM~ o~o~o~ IASG~ !STAT) TO 
INITIALIZE FPS-164 

AND 

CALL APRLSE TO RELEASE FPS-164 AFTER USE 

COMPILE WITH THE HOST FORTRAN COMPILER THE HOST 
PORTION OF THE PROGRAM AND THE HASI OUTPUT FROM 
APLINK64 

PERFORM HOST LINK OF ALL ROUTINES 

RUN THE PROGRAM USING THE FPS-164 AND VERIFY THE 
RESULT 

11~ 



I 

3, APEXfoL\ - lN\RO. 
•PURPOSE 

ACCES~ TO AND CON1ROL 
OF THE AP 

• S\Mfl\Sl ACtE55 METHOD 
• • 

CALL AP\N\1 (Q')iQ'p([),0iIS .,IN) 
• 
• • 

CALL APPGM ( · · ·) 
CALL APRL5E 

• 
• 
• 

11t 



BAS\C A~tX~'-\ CALLS _ .... ______________ ......... _____ _ 

CALL AP\NIT (0,0,0,0 'INUM,15T) 
~~ ~~ ~~ .4~ • 

AP NUMPltR ._ 
At1\0N If AP 
\5 flU~'/ 

~OF AP 
A55\6NEt> 

SlAlUS Of 
1\-1\S CAll 

11e 
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SAMPLE PROGRAM PRIOR TO MODIFICATION 

I CONTAINS TWO SUBROUTINE CALLS 

I I/0 STATEMENTS 

I COMMON BLOCK 

I PARAMETERS 

PROGRA.t'1 MAIN .. 
COMMON /ARRY/ A(lO) ,B(lO) ,C(lO) ,D(lO) 
DO 100 I=l, 10 

A(I) = FLOAT (I) 
B(I) = FLOAT (I) 
C(I) = FLOAT (I) 

100 CONTINUE 
WRIT~ (6,1000) I 
N = I-1 
CALL VNUL (N,APCPUl) 
WRITE (6,1010) D(N) 
CALL VSQ (N,APCPU2) 
APCPU = APCPUl + APCPU2 
WRITE (6,1020) APCPU 
WRITE (6,1030) (D(J), J=l,10) 
STOP 

1000 FORMAT (' LOOP COUNT=' ,I3) 
1010 FORMAT (' LAST TERM OF COMPUTED ARRAY =' ,FlO .4) 
1020 FORMAT (I TOTAL FPS-164 TIME =I , F8. 4) 
1030 FORMAT (5(2X,F10.4)) 

END 

SUBROUTINE VMUL (N,APCPUl) 
COMMON /ARRY/ A(lO) ,B(lO) ,C(lO) ,D(lO) 
DO 100 I=l ,N 

D(I) = A(I)*B(I) + C(I) 
100 CONTINUE 

RETURN 
END 

SUBROUTINE VSQ (N,APCPU2) 
COMMON /ARRY/ A(lO) ,B(lO) ,C(lO) ,D(lO) 
nn , riri T-i u 
JJ\J ..LVV ..1..-..1..) l1 

D(I) = D(I)*D(I) 
100 CONTINUE 

RETURN 
END 
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SAMPLE PROGRAM AFTER MODIFICATION 

I INSERT APEX CALLS (APIN\l AND APR.LS£) 

I INSERT 1/0 TO VERIFY AP CONNECTION 

I REQUIRES TWO CALLS TO THE FPS-164~ HENCE INEFFICIENT 

PROGRAM MAIN 
COMMON /ARRY/ A(lO),B(lO),C(lO),D(lO) 
DO 100 I=l, 10 

A(I) = FLOAT (I) 
B(I) = FLOAT (I) 
C(I) = FLOAT (I) 

100 CONTH.,ruE 
WRITE (6,1000) I 
N = I-1 
WRITE (6,9997) 

I READ (S,9998) INUM 
19997 FOR'1AT (' APNUM =') 
19998 FORMAT (Il) 
i CALL APINIT (INUM, 0, O, O, IASG, ISTAT) 
I IF (IASG .EQ. 0) STOP 
I WRITE (6,9999) IASG,ISTAT 
I 9999 FORMAT (I IASG =I , !3' I I STAT =' 'I6) 

CALL VMUL (N,APCPUl) 
WRITE (6,1010) D(N) 
CALL VSQ (N,APCPU2) 
APCPU = APCPUl + APCPU2 
CALL APRLSE 
WRITE (6,1020) APCPU 
WRITE (6,1030) (D(J), J=l,10) 
STOP 

1000 FORMAT (' LOOP COUNT =' , I 3) 
1010 FOR.'1AT (' LAST TERM OF COMPlITED ARRAY=' ,Fl0.4) 
1020 FORMAT (' TOTAL FPS-164 TIME =' ,F8 .4) 
1030 FORi'1AT (5(2X,F10.4)) 

END 

1191 



SAMPLE PROGRAM AFTER REDUCING I/O 

I A NEW SUBROUTiNE iS CREATED THAT CALLS THE TWO 
SUBROUTINES AND PASSES THE DATA FOR 1/0 AS A 
PARAMETER [REDUC.E5 I /Q AND A?~6L\ 0\JE.RHEAD] 

I THE HOST PROGRAM IS MODIFIED TO WRITE THE 1/0 DATA 
FROM THE FPS-164 

PROGRAM MAIN 
COMMON /ARRY/ A(lO),B(lO),C(lO),D(lO) 
DO 100 I=l, 10 

A(I) = FLOAT (I) 
B(I) = FLOAT (I) 
C(I) = FLOAT (I) 

100 CONTINUE 
WRITE (6,1000) I 
N = I-1 
WRITE (6, 9997) 
READ (5,9998) INUM 

99 9 7 FOR~IAT (I APNUM =I) 
9998 FOfil1AT (I 1) 

CALL APINIT (INUM,0,0,0,IASG,ISTAT) 
IF (IASG .EQ. 0) STOP 
WRITE (6,9999) IASG,ISTAT 

9999 FORMAT (' IASG =' ,!3, I !STAT =,I6) 
I CALL SUB (N,APCPU,PARM) 
I WRITE (6,1010) PARM 

WRITE (6,1020) APCPU 
WRITE (6,1030) (D(J), J=l,10) 
STOP 

1000 FORMAT (' LOOP COUNT =' ,I3) 
1010 FORMAT (' LAST TERM OF COMPlITED ARRAY=' ,Fl0.4) 
1020 FORMAT (' TOTAL FPS-164 THIE=' ,F8.4) 
1030 FOR11AT (5(2X,Fl0.4)) 

END 

SUBROUTINE SUB (N,APCPU,PAR~) 

cmIMON /ARRY/ A(lO) ,B(lO) ,C(lO) ,D(lO) 
CALL VMUL (N,APCPUl) 
PARM = D(N) 
CALL VSQ (N,APCPU2) 
APCPU = APCPUl + APCPU2 
RETURN 
END 

111 



SAMPLE FPS-164 SUBROUTINE MINIMIZING I/O 

1 UsEs ~PROUTINE t.oR APFuNCT\DN J 

I VARIABLES ARE DEFINED AS EITHER IN OR OUT 

APROUTINE SUB (N,APCPU,PARM) 
COMMON /ARRY/ A(lO) ,B(lO) ,C(lO) ,D(lO) 
APIN A,B,C 
APIN N 
APOUT D 
APOUT APCPU,PARM 
CALL VMUL (N,APCPUl) 
PARM = D(N) 
CALL VSQ (N,APCPU2) 
APCPU = APCPUl + APCPU2 
RETURN 
END 

12.2. 



HOST COMP\LE AND L\NK 

•COMPILE MAINLlNE + ~A51 

• L\Nt( 06JEtT,/TEXi WllM 
FPS-SuPPLt!D L18RARlf S: 

- HAROWARE RUW: APEXb~ 
UTl L~Li 

AP 
~~~ 

- HARllVJARE D£~U(J~ DE l>U&f>~ ~~)/ 
AP EX b~ \{~~) 
Ul\ L ''"' ~:), 

- SIMULAloR RUN~ APSIM~"i ~ 
UTl L E>'i ? 

.. SlMULATo~ DE.&uG~ APDE6U&6~ 
APSIM&L.f . 

UllLE>'-1 

113 



APEX64 Exercise 

This exercise is designed to let you convert an existing program to run 
in APEX64 mode. 

1. Modify the APFTN64 program "WXYZ" (written earlier) to be called 
as a subroutine from a FORTRAN program executing on your host 
machine. 

• 

• 
• 

• 

W, X, Y, and Z each have 20 elements, and i 
varies from 1 to 20 
Use APROUTINE to declare the entrypoint 
W, X, and Y are passed from the host in a 
COMMON block called DATAIN 
Z and a number representing the length of 
each vector are passed as arguments to WXYZ 

2. Use APFTN64 to compile the WXYZ subroutine. 

3. Use APLINK64 to create the load module and the HASI. 

4. Write a mainline program which will execute on your host and call 
the subroutine WXYZ. In this mainline, create the input values 
for the vectors W, X, and Y. Also include the necessary APEX64 
calls to assign and release the FPS-164. 

5. Compile the mainline and the HASI using your host's FORTRAN 
compiler. 

6. Link the compiled mainline and HASI together and search the FPS 
supplied libraries for the APEX64 subroutines: 

• VAX/VMS: 
• IBM/CMS: 

$ LINK main,hasi,FPS164:APEX64/L,UTIL64/L 
GLOBAL TXTLIB APEX64 UTIL64 ... 

7. Execute your complete module. 

11'1 



ADDITIONAL TECHNIQUES 

I COMMON BLOCKS 

ALL COMMON BLOCKS USED IN BOTH AP ROUTINES AND THE 

THE HOST PROGRAM MUST BE DEFINED IN THE SUBROUTINE 

CALLED DIRECTLY FROM THE MAINLINE PROGRAM. 

I EXAMPLE: 

- HOST PROGRAM 

COMMON I Al i I 

COMMON !Bl I I I 

COMMON /Cl I I I 

CALL APINIT(. I.) 
CALL FPS164 
CALL APRLSE 

STOP 

- AP ROUTINES FPS164 

SUBROUTINE FPS164 
COMMON /A/ I I I 

CALL SUB 

Rl="TllR~I 
11.S 

SUBROUTINE SUB 
COMMON /B/ I I I 

RETURN 



ADDITIONAL TECHNIQUES 

I EQUIVALENCE STATEMENTS 

Two OR MORE DATA TYPES CANNOT BE MIXED IN 
AN ARRAY THAT IS TRANSFERRED TO/FROM THE AP 

THE HASI CAUSES THE TRANSFER OF THE WHOLE 
ARRAY AS ONE DATA TYPE. 

I UNINITIALIZED DATA 

THE APFTN64 COMPILER DOES NOT INITIALIZE THE 
DATA IN ARRAYS: 

I LITERALS 

PARAMETERS IN SUBROUTINE CALLS FROM THE HOST 
TO THE FPS164 SHOULD NOT BE PASSED AS LITERALS 

I.E. CALL SUB (lJA) SHOULD BE REPLACED WITH 
IA = 1 
CALL SUB (IAJ A) 



INTERPRETATION OF ERROR MESSAGES 

I DOUBLE ERROR DETECT 

DOUBLE-BIT PARITY ERROR DETECTED 

I LOAD MODULE ID's DO NOT MATCH 

THE IMAGE FILE (LOAD MODULE) ID AND HASI 
ID ARE NOT THE SAME - DUE TO NEW APLINK64 
AND FAILURE TO RECOMPILE HASI 

I INVALID I/O CHANNEL 

THE FPS-164 WAS NOT ASSIGNED.TO THE USER 
- NO APINIT IN HOST PROGRAM 

I INSUFFICIENT MAP REGISTERS 

Too MANY PARAMETERS/ARRAYS FOR MAP REGISTERS 
IN THE HOST(VAX) 

- CANNOT BE FORESEEN BY USER 
- USE APEX ROUTINE 

CALL APSETS ( - ) 

I HISP DETECTED ERRORS 

GENERALLY A HARDWARE PROBLEM EXISTS 
- Df'\C'C'TDI c C'f'\I llTTf'\11.1 TC' Tr") C()nf"C C'TCn 

I Vvv.LJJL.L. vVL.UI .LVl'i .Lv IV IVf\\....C 01 LI 

MODE BY AN APEX SUBROUTINE 
- CALL APMODE (2) 

11t 



INTERPRETATION OF ERROR MESSAGES 

I FORMAT OVERFLOW/UNDERFLOW 

THE DATA TRANSFERRED BACK TO THE HOST 
EXCEEDS THE DYNAMIC RANGE OF THE HOST 
COMPUTER FORMAT 
THE MESSAGE CAN BE MASKED BY AN APEX 
SUBROUTINE 
CALL APWUCM C - - - ) 

I DEVICE NOT IN CONFIGURATION 

HOST OPERATING SYSTEM IS NOT AWARE OF 
THE FPS-164 
---X64 MANAGER IS NOT ACTIVE ON THE 

HOST CVAX) 

I INSUFFICIENT PS FOR LOAD MODULE I I I 

WARNING MESSAGE ONLY 
INFORMS USER THAT APEX IS REALLOCATING 
THE AP MEMORY TO SUIT THE USER PROGRAM. 

I ARRAY OUT OF BOUNDS 

SUBSCRIPT CHECKING WAS PERFORMED AND 
FOUND AN ARRAY ADDRESSING ERROR. 

I PROM HAS DETECTED ERRONEOUS , , , , (\.l\~p) 
THE RESULT OF A MISMATCH OF THE DATA 
TYPES BETWEEN THE HOST COMPUTER AND 
THE AP 
---INCONSISTENT USAGE OF DOUBLE PRECISION 



TIMING PROGRAMS ON THE FPS-164 

t APEX ROUTINE CAN ACCESS REGISTERS IN THE FPS-164 
FROM THE HOST COMPUTER. 

8 EXAMINE HARDWARE CYCLE COUNTER 

DIMENSION IA (2) 
CALL APEXAM <IAJ 38) 232) 

IA rs THE RETURNED VALUES 
38)232 ARE PARAMETERS SPECIFYING THE 
HARDWARE CYCLE COUNTER 

t EXAMINE THE USER ELAPSED TIME COUNTER 

DIMENSION ISA(2) 
CALL APEXAM (ISAJ 12) 0) 
ISA IS THE RETURNED VALUES 
12) 0 ARE PARAMETERS SPECIFYING THE 
USER CYCLE COUNTER 



I 

I 

TIMING PROGRAMS ON THE FPS-164 

SYS$CLTIME AND SYS$RDTIME ; 

SYS$CLTIME CLEARS USER SOFT\~ARE TIMING 
REGISTERS 
SYS$RDTIME READS USERS ACCUMULATED TIME 
FROM SOFTWARE REGISTERS 

EXAMPLE: 

SUBROUTINE VMUL (N,APCPU) 

COHMON /AR.RY/ A(lO) ,B(lO) ,C(lO) ,D(lO) 

CALL SYS$CLTH1E 
DO 100 I=l ,N 

D(I) = A(I)*B(I) +C(I) 

100 CONTIP.1UE 
I CALL SYSSRDTU1E (CYCLES) 
I APCPU = 0 .181818E-06~':CYCLES 

RETURN 
END 



LA!>~ Uj\NG 11MlNG UTILITIES 

1. MOtl\F'( ''wt'f~ •• TO 
INCLUDE AP-RE51DENT 
llMlNG- ROUTINE 5 . 
D\5PLA~ EX£CUllON 11ME. 

~ . 

2. Rl:C.OMPtL£ AT DIFF. 
OPT. L£VELS TO SEE IF 
EXEC\JTlON 'TIMES 
C~ANGE. 

1!1 
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Primary Functions of Apex 

•Initialization of AP 

•Release of AP 

•Execution of HASI 

•Primitive access to AP 

•Debugging Support 

1~3 



APEX/SUM INTERACTION 

e APEX64 initializes task contro 
tables in SUM memorv. 

/ 

•APEX64 seMds commands to SUM t< 

*Allocate memorv 
/ 

*Start program running. 



SUM/APEX INTERACTION 

• SUM commands HISP to interrupt 
1.-. ...... ..- -1- ·• • 1--e---- ta-=, - - - mp 11 eT' e-= 1 ....... ~ l. • .. ~Jr 1- r 1 ._..K_ co _ a....} • · 

• SU~1 rece i \·res contl"--·O 1 .:::in FTf\J 
PAUSE a nc~ STOP . 

•Under SUM, AP never physically 
halts. 



• PURPOSE: 

REDucE Ho~1 OvERMEAD 

• At1\VIT1ES: 

- AonRE.55 1 RA~SLA1\0N 
- 5ElUP DMA Chor.NELS 

)1 V' e~ c.-f- rv--e-w--o r;J ~u.'€.4...c. 

- FORMAT DAlA DuR1N& DMA 



5't'5TEM ELEMENTS 

HOST I ~ ....... ...-~ FPS· Q 
~ ~ ~64 .., ••• ~ £> I . - f ~ 

I APEX~'t I 
I PDS I 

I s:re ) 

_l 1 SUM I 
\t-,.r 

131-



DAlA DE5CRIPTOR BLOCK 

• DEFltUT l ON: 

A H lSP-YE51DENT CHANNEL 

PRO&RAM USED TO C.ONTROL 

DATA TRAN5FE RS 

1~8 



CHANNEL PrtoGRAMMING 

• DEFINITION: 
" # 

BuNDLING TOUET\.\ER A 
SERlE!> OF I /0 CALLS 

• PuRPOSt: 

REDUCE Ho5T OVERHEAD 

HOST 
MEMORY 

FPS-t~Lf 

M£MORY 



DEFINITI1JNS: 

APEX64 EXECUTION.MODES 
e. Step mode 

• Cha i n n1.-.:.de 

• ALl t oma t i c n1ocJe 

Chaining threshold 

Sus5TEP Mooe 



· APEX64 EXECUTION MODES 

e Mode control (APMODE) 

1~1 



APL I NKb'-i 
• PURPOSE: 

PROCE5S APFTNb~ -t APALb~ 

()UTPUl t COMBINE WIT J.I 

PR\VATE + FP~·5UPPLlED 

AP OSJEC.T Ll»RARlE5 

• FuNCT\ONS: 

- MEMOR'I SPACE ALlOCAi\ON 

- RE~OL'1E EX\ERNALS 

- CooE RELOC.A1lON 
'\&.11.. 



• OUTPUT: 

- FaR APEX~L\ -mouE sus-
Rout1NES CREATES HASI 

- CREATES LOAD MODULE FOR 

BOTH APEX~L\-tnoDE t S!E 
S\JB iOOl 1 NE S 

... OPllONAL LOAD MA~ ANn 

SYMBOL T A!lLE 

. 1'f3 



Hosr-10- AP 
SOFTWARE INTERFACE 

(HAS!) 

• PURPOSE: 

PRov1 D~S Hos1 /AP SoFtWAR E 

Cot-tMUtUcATtoN ANn CoN1RoL 

• 'L TYPE s: 
ADC + UDC 



ADC VS. UDC HASI 

Data transfer between the 
host and the AP: 

building DDBs 

executing DDBs. 

• Load module loading. 

Load modul~ execution. 



Au10- DIRECTED CALLS 

(ADC) 

• ALLOWS AP Su[!)RouTtNES To 
BE TRtAlEt> L\KE NoRMAL 

\, 

f ORT KAN SusRoor1NES 

• ALL DAlA TRAl'lSt= E~ AutoMAilC 

• HOST /AP EXEC.UTlDN 1S 

SERIAL AMn S'1ttc.WRoNltED 

• UsED BY Sd E AND APEX b~ 



ADC Mode HASI for an APFTN64 Subroutine 

SUBROUTINE VADDAPF (AO, Al, A2, A3) ... ~------- HO<)l CALLABLE .ENTRY PT. 
c 

REAL AO(lOO), Al(lOO), A2(100) 
INTEGER A3 

c 

c 

/
/CALL V ADD AP 

r CALL APIDB (A5, 

j A4(1) = 4 . 

f 
A4(2) = 16 ~IP 

c 

A4(3) = A4(2) + 100 
l A4(4) = A4(3) + 100 
, A4(S) = A4(4) + 100 

~ I A4(6) = A4(5) + i 
. ~ CALL APBDD (AS, A4, 

c u 
~ 
~ 
~ 

~ 

CALL APBDD (AS, AO, 
CALL APBDD (AS, Al, 
CALL APBDD (AS, A2, 
CALL APBDD (AS, A3, 

ft'1 A , t.J (T\ e C'r\ o<"'"j 
Aad.C'ess ~eh'\) 

.../ sc~q?lott. 
S, 0, 11, 2, 1, 1). Bvi:Y oA-r~ pG {),. ~ 

j\(lt'~~~~ 6 
pr-f"" K. -

100, 0, A4(2), 2, S, 1) 
100, 0, A4(3), 2, S, 1) 
100, 0, A4(4), 2, S, 0) 
1 , 0, A4 ( S) , 2 , 0 , 1) 

c TRANStER ARGS,, 
·"t:r \CALL APPREP (AS, 8, 11, A4(6), O) .. ~..------COMMON_, ANO DATA, 

- c 'CALL APXDDB (AS' 1, 1) ANI> ST '4RT SUS R TN. 
,~ ·-s ) CALL APWR 

r- ~·.., \__GALL APXDDB (AS' o' O) ~ RE T n I EVE OE SULTS ,.j ~ -----£::. CALL APXTSK ~ · l( . . rr ' ,,-j-' I\ n 
11 ~ RETURN v;~t' ).;c'~\v~ 

END ,-:,.. ~g;{ ,/\: ~ 
c c; Y-'ff 

SUBROUTINE VADDAP ~ 
c 

INTEGER A0(2), Al(9j, A2(134) 
c 

DATA AO( 1)/ :11143S64SS1 I' AO( 2)/ : 37737777306 I 
c 

DATA Al( 1)/ :00000000111 /, Al( 2)/ :00000000137 I 
DATA Al( 3)/ :00000000126 /, Al( 4)/ : 00000000101 I 
DATA Al( 5)/ : 00000000104 I , Al( 6)/ :00000000104 I 
DATA Al( 7)/ : 00000000101 I, Al( 8)/ :00000000120 I 
DATA Al( 9)/ :00000000106 I 

G 
GALL APLMLD (S, Al, 9, AO, A2)~ 1'RAN5f£R LOAD MCD\JLE 
RETURN 
END 



UsER DtRECTED CALLS 

(UDC) 

• GREAlER FLttl~\L\l'/ OF CoN1RoL 

• MAINLINE MoRE CoMPLEX 

• Ho5r/AP ExecuT\oN is 
A5Yt+ltHRO~OU$ AND PA~ALLtL 

• A tlVANTAGE: 

MA1 REDUCE OVERALL 

PGM. E XEC\lTlON Tt ME 

1"18 



c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

UDC Mode HASI 

SUBROUTINE VADDUDC (AO, Al, A2, A3, A4, AS, A6) ... ~11-----ENTRY POINT 

INTEGER AO 
INTEGER Al, A2, A3, A4, AS, A6 

INTEGER A7(8), AB(SO) 

CALL VADDUD 
CALL APIDB (AB, 50) 

A7(1) = 7 
A7(2) = AO 
A7(3) = Al 
A7(4) = A2 
A7(S) = A3 
A7(6) = A4 
A7(7) = AS 
A7(8) = A6 
CALL APBDD (AB, A7, 8, 0, 0, 2, 1, 1) 

TRANSl=E~ ARGS. 
CALL APPREP (AB, 2, 0, 8, 0) .111111111~1--------AND START SUB. 
CALL APXDDB (AB, 1, 1) 
RETURN 
END 

SUBROUTINE VADDUD 

INTEGER A0(2), Al(ll), A2(38) 

DATA AO( 1)/ 1 10574766357'0/, 

DATA Al( l)/'00000000126'0/, 
DATA Al( 3)/ 1 00000000104'0/, 
DATA Al ( 5)/ 1 00000000125 1 0/, 
DATA Al ( 7)/ 1 00000000103 1 0/, 
DATA Al ( 9)/'00000000111'0/, 
DATA Al( ll)/ 1 00000000107 1 0/ 

AO( 

Al( 
Al( 
Al( 
Al ( 
Al( 

2)/ 1 12620242117 1 0/ 

2)/ 1 00000000101 1 0/ 
4)/ 1 00000000104'0/ 
6)/ 1 00000000104 1 0/ 
8)/ 1 00000000056 1 0/ 

10)/ 1 00000000115 1 0/ 

CALL APLMLD (5, Al, 11, AO, A2) "lllllll~r----__ TRANSFER LOAD 
RETURN MODULE 
END 



THE UDC MAINLINE 

1. DIMENS\ON l lNtEGER ARRA'tS 
Fort Thr DOB 's 

2.. Set UP MD ·ADDRESSES 

3. INntAl.ttE Ho~, .. AP DDB 
'WtTH APIDB 

~. lNITIALll£ AP WtTH APINIT 

5. FoRcE STEP MooE W1tw APMOJ 

~. (REAlf DDB's To TRANSFER 

DATA To TRE AP W1TH APru· 
1!J0 



THE UDC MAJNL\NE 

~. EiEtU1E T\\e DOB Wit~ APXDDB 

~- SYNCHRONltE WtlH APWD 
·.:.... ~ 

~. CALL THE AP SuPJROllT lt-JE 

0. PERfoRM Hos' At1\v1t'f. USE 
APWR + AfWD To 5YNtl-lRoN\1E 

I. SE1uP AP_. Host DD?> Wit~ 
AP IDB 

t. C.&EATE DDfl's To 1RANSF£R 

DATA BAc.K lo THE Host W ITH 

· APGET 



THE UDt MA\NLINE 

I~. E~ttu1E T\.IE DDB WnH APXDI 

IL\. SY~C\\tONlU: Wtl\4 APWD 
\5. RELEASE THE AP WITH APRL51 



Mainline Calling a UDC Mode Routine 

c 
C FORTRAN mainline program to call the UDC mode APAL 
C routine VADDUDC. 
c 

c 
c 
c 
c 
c 
c 

c 
c 
c 

DIMENSION A(lOO),B(lOO),C(lOO) 
INTEGER AINC,BINC,CINC,CTR 

Now set up matricies to contain the data descriptors 
for data transfer. The matricies must be of type 
INTEGER and the size to specify is determined as: 

( 4 *no. of APPUT's or APGET's) + 6 

INTEGER INDDB(30),0UTDDB(10) 4llllll~l----------1lSTEP 1J 
Create ~~rnmy values for the A and B rnatricies 

CTR = 100 
T"\f"\ 1 n T-1 f""'T'D 
JJU .J..V .J..-.J..,u.L.I:\. 

A(I) = I 
B(I) = (CTR + 1) - I 

10 CONTINUE 
c 
c 
c 

c 

Setup 

AINC = 
BING = 
CINC = 

element increments 

1 
1 
1 

C Now setup the main memory addresses for each parameter 
C passed over to the AP164. Where we chose to start the 
C addresses is purely arbitrary. 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

IAPTR 10 
IBPTR = IAPTR + CTR 
ICPTR = IBPTR + CTR 
ICTR = ICPTR + CTR 
IA INC = ICTR + 1 

,..._.---------18 TEP 2 
IBINC = IAINC + 1 
IC INC = IBINC + 1 

Now initialize the DDB for host to AP transfer 

CALL AP IDB ( H-IDDB, 30) ..... ~------------------11 s TE p 3 I 
Assign the AP164 

CALL APINIT(0,0,4096,4096,INUM,ISTAT) ·~----------'!STEP~ I 

Force STEP mode for UDC mode execution 

CALL APMODE (2) -.....44.-___________ _Jj s 
1 

E P s J 



Mainline Calling a UDC Mode Routine 

c 
C Setup the calls to transfer the data over to the AP 
c 

c 
c 

CALL APPUT(INDDB,A,IAPTR,CTR,5) 
CALL APPUT(INDDB,B,IBPTR,CTR,5) 
CALL APPUT(INDDB,CTR,ICTR,1,0) 
CALL APPUT(INDDB,AINC,IAI~C,1,0) 
CALL APPUT(INDDB,BINC,IBINC,1,0) 
CALL APPUT(INDDB,CINC,ICINC,1,0) 
CALL APXDDB(IN?DB,0,1) ~ 

i., 

Wait until the DMA is complete 

STEPb 

jSTEP_ 11 
: GALL APWD ad .. ·. . I STEP s 1 

C . t\\' Call the APAL subroutine 

c.,J-- 1~~ ., ~~TEP9 
~~~~-;.----- CAL~ VADDUDC(IAPTR,IBPTR,ICPTR,ICTR,IAINC,IB~NC;ICINC)~ 

;· C Tak~ advantage of UDC mode by having the ·host perform some 
C I/O to the terminal while the AP subroµtine is busy. 
c 

·101 
c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

1-00 

WRITE(6,101) (I,A(I),B(I), I= l,CTR) 
"C'fi'DMA'r(1()()('>V 't"1,.,.;...;......,+- ... 1 T':l '>f"l.., L'C:: i"\ /"\"\ 
.i.·V.1\..i..1.0.L \. .1.VV \."•""~) ..... .l.C.tU~.l.~1...::1 ) .I. J) "- \ Jh) -'." ...J • .!. ) ),/")) 

Wait until the AP program has completed. 

Setup the DDB for transferririg the results back f~orn the AP 

CALL APIDB(OUTDDB,10)~~~~~~~~~~~~~~~~1-s-T~E-P~J-f~I 
CALL APGET(OUTDDB,C,ICPT~,CTR,5) 
CALL APXDDB(OUTDDB,0,0) 

Wait until 

CALL APWD 

Relea~e the AP164 ~ 

CALL APRLSE 

Now display 

WRITE(6,100) (A(I),B(I),C(I),I=l,CTR) 
FORMAT(l00(3(FS.l,3X),/)) 
CALL EXIT 
END 

STEPl2. 

STEP 13 

STEP f4 

STEP rs 



COMPAR\5CN: 
· . ADC -'Is- UDC · 

.. 
. " •t• 

- : ·__ .. ·· - . - . -
~ - ,,,. 

. . - . ' - - ·'· ' . 

• BcstH UsE T l-4E, HAjS,l 
- • ...... ···" • •. . ..• . • . .. S.i,;· 

-- .... . ., .. ·- .. 

• &1l-l ALLOW- DJSK OR: 'MEHOR'( 
. . . . . 

REstDENl' LoAn MonuLES 

• ADC f AstER 1a DEVELOP- • UsE 
. ~. ~ . . . - .. -'· . :.. 

/ - ' 

• UDC -MAY EXECUlE ····· FA51£t' l l= 

PGM. - PRoPERLY ··· -D~1GNeo 
,.., ~· - . 

. . --·-- . 
~ .. - .. . "" 

- -.. -·--~ ...,.. - ' . ~ . - ~ 

1 SC., 



LAB: AC(ESS A UDC 5UB, 
DWJ.JJ_.QJZOO .. ££_ U 

,, ,, 
1.. U~E W'l..Yl SU8ROU\tNE FROM 

PREVtOU5 LA6C!> 

2.. RE?Jut\.t> + t.REA1E A UOC MASl. 
INCLUDE l\MlNG- 5U6RO\ll1NE~ ANO 

G~NlRATE L\~T1NCt5 FRoM 80lM 
A\>nNCO'i + A't.lNKGL\ 

'3. Rt\NRll£ MAINLINE toR uoc MODE. 

U~E 10,000 As MD 8ASE At>OR. 

't. f>UtLO ALL PIEC.£5 ... t~EC.OTE I 

\~ AP 4lO&ROU11~E f;iEC\TTtON 

1\ME lllFFERENT \llAM W\TH lHf 
ATJC. ~ug~ooTtNE ? 



IF~51 ~~~~~~~p?~~ 
... the world leader in array processors 

CALL TOLL FREE (800) 547-1445 
Ex. 4999. P.O. Box 23489 IS 500). 
Portland. OR 97223 (503) 641-3151. 
TLX: 360470 FLOATPOIN BEAV 




