Shellscripts and Commands

practical develobment method from large-scale enterprise
system to small tools development

i ATl 3 g § 1 <1, Sl o . ) o M R ) LY LA 23, Y
X 6 doal - i ol S W h e (1 B R | - § s f / » ﬁ ~ . : b i LT e X VAN 1y 'y L=
2 o "\ £/ \ g K £ -
N v 7 by z “L“ :vn'.h? AN Nt "1 ?l ‘.sf‘t!Jv\’ \! N | '-‘,.‘.‘“. ': .‘..'-”.- 1 TOKY "'."If' BT %_"._-_ = "!i' | PAAEITS TS 15 AT Y & X § e : VL
v | e 4 . L - > A y - et ) . L . p g




introduction

e Daichi GOTO / £ M 1980~

® BSD Consulting, Inc. Director / ONGS Inc. CEO
® FreeBSD Project
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summary

® xRAD (Extremely Rapid Application
Development method; 2 = 1% F =

4
|

N/
PH
e’

1A

® one of the xRADs for *BSD systems
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~ ® Overview: Unicage software development
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XxRAD

XRAD: Extremely Rapid Application Development Method

Main members: Business managers of software vendors and their
clients

Obijectives: to achieve high productivity, high flexibility and high
quality of enterprise system

i Background lower Iabor productlwty relatlve to GDP in Japan the
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Unicage software development




Unicage software development
method

® Unicage: one of the xRAD

® Applicable scope: how to communicate
with clients, requirement definition, how to
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Unicage main programming aspect

® No middleware
® No relational databases

® No if / while / for / function() / var=

Yes space separated test file
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Unicage: sales report example

#!/bin/sh

jJjoin0 key=1 MASTER SALES
self 2 3 4 5
hsort key=1/2

sm2 1 2 3 4

smd 1 1 2 2 3 4
self 1 2 4 3

smb 1 3 4 4

map num=1

sed ‘s/A/Sales/g’
sed ‘s/B/Profit/g’
keta 4 6@NF-1
comma 3/NF

cat header -
tocsv > result
exit O

From the “Unicage Development Method Technical Overview”, 2013 USP Lab.
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Joln data

Select field

Sort

Sum up

Intermediliate total
Select Field

Final total
Transpose

Text search/replace
Text search/replace
Align rows

Add commas

Attach header
Output to CSV




usp Tukubai commands sample

Database Commands

join0,1,2:  Table join S SRl

gyo: Count matching records [nalilne Round a number

getfirst: Get first matching row ratio: Find a ratio

plus: Sum all fields in a record

getlast: Get last matching row

retu: Count columns Formatting Commands
1/O C | comma; Add commas to number
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Unix commands, Tukubai and client’s
custom cummands

€jo Copy
§ P! File search
© Slelial o Olaits > FreeBSD
- . Commands
= awk Perform operations
O @ i = i
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c
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Open usp Tukubai

® USP Labs is releasing open source licensed
version of usp Tukubai “Open usp Tukubai”
written in Python
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http://uec.usp-lab.com

Unicage: CGl example

#!/bin/sh

dd bs=SCONTENT LENGTH | cgli-name > name Get information from web server
case “$ (nameread MODE name)” in Branch based on processing mode
SEARCH) [Search]
1f ulock -r MST.LK; then Shared Lock
nameread KEY name Get search key
Join0 key=1 — MST Search for master data
mojihame -1LABEL html Export to HTML
fi ;;
UPDATE) # [Update]
if ulock -w MST.LK; then # Exclusive lock
nameread -el “KEY|VAL” name > TRN.123 # Get key and value
upl key=1 MST TRN.123 > MST.123 # Create update master
ln -s MST.123 MST # Allow access with same name
cat next html # Output to next screen
f1 ;s

From the “Unicage Development Method Technical Overview”, 2013 USP Lab.




Master and Transaction

® Master and Transaction: space separated text file

® Master: contains primary key column, must be
sorted, not updated at short intervals.
ex., shop master item master, customers master
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$ head

_5*

==> FOOD MASTER <==
000001 Vegetable

000002
000003

Fish
Beverage

==> SALES <==

000001
000001
000001
000001
000001

20140516130102
20140516130103
20140516130103
20140516130105
20140516130106

==> STORE MASTER <==

000001
000002
000003
000004
000005

Tokyo
Ottawa
sunnyvale
Cambridge
Sofia

000001
000002
000003
000001
000002




Files and Directories Structure

e LVI, LV2 LV3, LV4, LV5 : data directories

no overwrite files, no remove, only create or append
into files

® LVI:raw data file (POS-terminal data)

LV2: SSV data files from LV
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sales 20140516 01012123

SALES 20140516 13.SSV
SALES 20140516 14.SSV

FOOD MASTER
SALES
STORE MASTER

SALES . TXT
SALES REPORT.HTML

SALES REPORT 20140516 13.TXT
SALES REPORT 20140516 14.TXT

L2MAKE . SH
MAKE SALES REPORT.SH

6 directories, 12 files




ACID of Unicage

not overwrite and
original and duplicate H/W architecture

® RDMS engineers want to know ACID of Unicage
® Unicage has 2 rules to achieve ACID

® |st: no overwrite data files

- ® 2nd:original and duplicate H/W architecture




Performance and Scalability
multicore / many-core

Pipeline Processing : easy way to use multicore

Command 1 | Command2 | Command3 | Command4 |....

v v v v

CPU



Coding manners

Shell Scripts are extremely flexible so we must pay close attention to proper

style when using Unicage.

Script header style

Comment style

Variable and file naming rules
Rules for naming temporary files
One command per line

Transfer data using files (not
environment variables)

Include processing is forbidden
File layout style

Execution log style

Rules for naming files

Output execution start and end times
Generate a semaphore file
Keep it short

Separate script and data in complex IF
statements

Delete garbage files

Don’t create versions (but make
backups)

Multi-level calls prohibited
Overwrite the copyright

Understand the size of the processing
file

From the “Unicage Development Method Technical Overview”, 2013 USP Lab.



Unicage Development Method
Documentation

1. Very Little Documentation is Required for Development

- Configuration of data and programs is fixed, so only basic
documentation is necessary.

- Required documents are as follows:
- Application I/O API specifications
- Dimensions of source data

2. Documentation for Understanding the System is Practical

” 1 7 (13

. “System Purpose’, “Business Flow”, "Manuals” are needed.
-Most information needed to understand the system can be obtained by
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Unicage software development
method




70% Important
for Business

Can be Decided
Earlv

Short Timeframe

Short Program [as ol 2-Steps

Fast Development

Development Flow

30% Important
for Business

Obtain Real Data

Develop, Test, Develop. Test.

Release
Can be designed Sl I:Lrogram
only with the original Based on Working i i
data and ou.tput Application so 0 Dependencies
format design !
(Design Workload is Feature Extension is
Light) Easy
Few Man-Hours ~ Short Timeframe ~ Few Man-Hours
i Low Cost
Fast Response
Efficient Accurate
Communication Spec Desian

From the “Unicage Development Method Technical Overview”, 2013 USP Lab.



Data Flow

MON)
Order Data
Master Record, etc.




Unicage Development Method
Data Strategy: Distributed

One change of spec affects everyone  One change of spec doesn’t affect others

High Load / Program is Complex Low Load / Simple Program

From the “Unicage Development Method Technical Overview”, 2013 USP Lab.



Unicage Development Method
5 Layers Data Management

Raw Data (Unsynchronized)
Data created as the information is produced
(Must not be lost; replicated and backed-up robustly)

Level 1

(Event Data)

.

Level 2

(Confirmed Data)

.

Level 3
(5W1H Data)

¥

Level 4 Data formatted to be easily processed_by the |

(Application Data) = "G-f‘-".ﬁ-’iu-.‘?«" SRl e

¥

Detail Data (Synchronized)

Raw data that has been formally imported into the
system at a particular point in time

Level 2 data is organized and summarized in SW1H units

(Often called “Ultra-organization.” Does not depend on
the application.
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Level 5

(Output Data)




Unicage Development Method
5 Layers Data Management

Transaction Master

Phase 1 Data Phase 2
Product Outlet

Sales Procurement i Master
et evers [ (D D
(REVAREIE)
7 ik andi Reanry bery \
. : i | e o
Level2 | evess il D D
I ' . . (working data)
| L SRl B L Fixed Datal..( Fixed Data ' j '
| | ry ry)
I I l l l l SOther Unicage
| | Daily Weekly Daily Weekly —Name Cost Name 825 ystem
l |
PP O M W s B e m -9
PRSPl o oy M e o =
| By Outlet B u B Suppli e
l | et s psr?JS;/ i /O Console IF to Other Systems

Collated 5W1H Collate Separlate !tems & First create a system for importing the raw data and collating it (Phase 1)
Create Historical Master Build the application system (Phase 2)

From the “Unicage Development Method Technical Overview”, 2013 USP Lab.



Universal Shell Programming
Laboratory




Universal Shell Programming Laboratory, Ltd.

® April 2005 established, Japan
® http://www.usp-lab.com/

® President is Nobuaki TOUNAKA /| E{HEHE

® fastest-growing enterprise systems development
small-middle size software vendor

® sales accounting system, payroll accounting
system, corporate system, CRM system,
merchandising system, enterprise system self-
manufacture etc
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USP Lab
main customers
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USP Lab
shell programming research

NEDO (New Energy and Industrial Technology Development
Organization) - Practical fast information treatment by
unicage development method and pipeline calculator

Tokyo University Tamai lab - Enterprise information system
self-manufacture

Keio University Ohiwa lab - Unicage development method
and Japanese programming

Waseda University Yamana lab - Shellscripting fast data
treatment method on multicore processor

Nagoya University Kawaguchi lab - Emergency data
treatment system development by Unicage development
method






$ head

_5*

—==> FOOD MASTER <==
000001 Vegetable

000002

Fish

000003 Meet

000004

Beverage

==> SALES <==

000001
000001
000001
000001
000001

20140516130102
20140516130103
20140516130103
20140516130105
201405161301060

==> STORE MASTER <==

000001
000002
000003
000004
000005

Tokyo
Ottawa
sunnyvale
Cambridge
Sofia

000001
000002
000003
000001
000002




%S cat SALES | awk '$2>=20140516130000&&
$2<20140516140000' | head
000001 20140516130102 000001 235 3
000001 20140516130103 000002 923
000001 20140516130103 000003 524
000001 20140516130105 000001 625
000001 20140516130106 000002 223

000001 201405161301060 000003 335
000001 20140516130108 000001 754
000001 20140516130109 000001 112
000001 20140516130112 000002 321
000001 20140516130112 000002 441
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$ cat SALES | awk
S2<20140516140000" |
head

'S2>=20140516130000&&
delf 2 |

000001
000001
000001
000001
000001
000001
000001
000001
000001
000001

000001
000002
000003
000001
000002
000003
000001
000001
000002
000002

235
923
524
625
223
335
7154
112
321
441

— = 00 W W W




% cat SALES | awk 'S$S2>=20140516130000¢&¢&
S2<20140516140000" | delf 2 |
'{print $1,$2,$3*$4}' | head

awk

000001
000001
000001
000001
000001
000001
000001
000001
000001
000001

000001
000002
000003
000001
000002
000003
000001
000001
000002
000002

705
3692
524
625
609
335
2202
896
321
441




% cat SALES | awk '$2>=20140516130000&¢&
$2<20140516140000" | delf 2 |
"{print $1,%$2,$3*$4}' | sort -
kl,2 | sm2 1 2 3 3

awk

000001
000001
000001
000001
000002
000002
000002
000002
000003
000003
000003
000003

e

O

000001
000002
000003
000004
000001
000002
000003
000004
000001
000002
000003
000004

10146
10312
5191
2529
10146
10312
5191
2529
10140
10312
5191
2529




% cat SALES | awk '$2>=20140516130000&%&
$2<20140516140000" | delf 2 | awk
"{print $1,%$2,$3*34}"' | sort -
k1,2 | sm2 1 2 3 3 | joinl key=1
STORE MASTER -

000001 Tokyo 000001 10146

000001 Tokyo 000002 10312

000001 Tokyo 000003 5191

000001 Tokyo 000004 2529

000002 Ottawa 000001 10146

000002 Ottawa 000002 10312

000002 Ottawa 000003 5191

000002 Ottawa 000004 2529

000003 Sunnyvale 000001 10146

000003 Sunnyvale 000002 10312

000003 Sunnyvale 000003 5191

000003 Sunnyvale 000004 2529

-

O




% cat SALES | awk '$2>=201405161300006&&
$2<20140516140000" | delf 2 | awk
"{print $1,%$2,$3*34}"' | sort -
kl,2 | sm2 1 2 3 3 | joinl key=l
STORE MASTER - | self 3 2 4

000001 Tokyo 10146

000002 Tokyo 10312

000003 Tokyo 5191

000004 Tokyo 2529

000001 Ottawa 10146

000002 Ottawa 10312

000003 Ottawa 5191

000004 Ottawa 2529

000001 Sunnyvale 10146

000002 Sunnyvale 10312

000003 Sunnyvale 5191

000004 Sunnyvale 2529

-

O




% cat SALES | awk '$2>=20140516130000&¢&
$2<20140516140000" | delf 2 |
"{print $1,%$2,$3*54}"' | sort -
kl,2 | sm2 1 2 3 3 | jJoinl key=l1
STORE MASTER - | self 3 2 4 |
cjoinl key=1 FOOD MASTER -

awk

000001
000002
000003
000004
000001
000002
000003
000004
000001
000002
000003
000004

-

O

Vegetable Tokyo 10146
Fish Tokyo 10312

Meet Tokyo 5191
Beverage Tokyo 2529
Vegetable Ottawa 10146
Fish Ottawa 10312

Meet Ottawa 5191
Beverage Ottawa 2529
Vegetable Sunnyvale 10146
Fish Sunnyvale 10312
Meet Sunnyvale 5191
Beverage Sunnyvale 2529




% cat SALES | awk '$2>=20140516130000&¢&
$2<20140516140000" | delf 2 | awk
"{print $1,%$2,$3*54}"' | sort -
kl,2 | sm2 1 2 3 3 | jJoinl key=l1
STORE MASTER - | self 3 2 4 |
cjoinl key=1 FOOD MASTER - | self
3 2 4

Tokyo Vegetable 10146

Tokyo Fish 10312

Tokyo Meet 5191

Tokyo Beverage 2529

Ottawa Vegetable 10146

Ottawa Fish 10312

Ottawa Meet 5191

Ottawa Beverage 2529

sunnyvale Vegetable 10146

sunnyvale Fish 10312

sunnyvale Meet 5191

sunnyvale Beverage 2529




$ cat

Tokyo
Tokyo
Tokyo
Tokyo
Tokyo

Ottawa
Ottawa
Ottawa
Ottawa
Ottawa
Sunnywv
Sunnyv
Sunnywv
Sunnyv

SALES | awk '$2>=20140516130000&&
$2<20140516140000" | delf 2 | awk
'"{print $1,%$2,$3*54}' | sort -kl1,2 |
sm2 1 2 3 3 | joinl key=1 STORE MASTER
- | self 3 2 4 | cjoinl key=1
FOOD MASTER - | self 3 2 4 | sm4 1 1 2
2 3 3

Vegetable 10146

Fish 10312

Meet 5191

Beverage 2529

@@ERREEEE@ 28178

Vegetable 10146
Fish 10312

Meet 5191
Beverage 2529
@@ERRRQEEE@ 28178

ale Vegetable 10146

ale Fish 10312

ale Meet 5191

ale Beverage 2529

Sunnyvale (QQ@Q@E@QRQRQRQ 28178




SALES

| awk '$2>=20140516130000&6&
$2<20140516140000" | delf 2 | awk
"{print $1,$2,$3*$4}"' | sort -kl1,2 |
sm2 1 2 3 3 | joinl key=1 STORE MASTER
- | self 3 2 4 | cjoinl key=1
FOOD MASTER - | self 3 2 4 | sm4d 1 1 2
2 33 | smb12 3 3

Tokyo Vegetable 10146
Tokyo Fish 10312

Tokyo Meet 5191

Tokyo Beverage 2529

Tokyo (@@EEEEEEE@ 28178
Ottawa Vegetable 10146
Ottawa Fish 10312

Ottawa Meet 5191

Ottawa Beverage 2529
Ottawa (@Q@EEEEREERE@ 28178
sunnyvale Vegetable 10146
Sunnyvale Fish 10312
sunnyvale Meet 5191
Ssunnyvale Beverage 2529
Sunnyvale (@@@Q@EQREQE@ 28178
@EEEE@ QRRRRQEEEE 84534
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$ cat SALES |

Tokyo
Tokyo
Tokyo
Tokyo
Tokyo
Ottawa
Ottawa
Ottawa
Ottawa
Ottawa
Sunnyvale
Sunnyvale
Sunnyvale
Sunnyvale
Sunnyvale

@r@@a

0
°

$1,82,83%541}"
joinl key=1 STORE MASTER -
cjoinl key=1 FOOD MASTER -

sm4d 1 1 2 2 3 3

Vegetable
Fish

Meet
Beverage
@EELRERLRREEA
Vegetable
Fish

Meet
Beverage
@RLRLRLEEEEE
Vegetable
Fish

Meet
Beverage
@eLRLEEEEEEA
@eeeeeeEeaM

$10,146
$10,312
$5,191
52,529
528,178
510,146
$10,312
$5,191
52,529
528,178
510,146
510,312
$5,191
$2,529
528,178
$84,534

awk '$2>=20140516130000&&
$2<20140516140000'"

| delf 2

sort -kl1,2

| aw
sm2
sel
sel

smb 1 2 3 3 |
awk '{print $1,$2,"$"$3}"' |

keta

k '"{print
1 2 3 3

f 3 2 |

4
£ 32 4 |
3 |

comma




#!/bin/sh
tmp=/tmp/S$$S
1v3=$ (dirname $0)/../LV3; 1lvb=$(dirname S$0)/../LV5

# header

echo " |===Store=== | ===Foods=== | ===Sales===|"> Stmp-header
# total, subtotals sales

cat $1v3/SALES

awk '$2>=20140516130000&&$2<20140516140000"
delf 2
awk '{print $1,S$2,53*$4}"
sort -kl1,2

smz2 1 2 3 3
joinl key=1 S$1v3/STORE MASTER -
self 3 2 4
cjoinl key=1 $1v3/FOOD MASTER -
self 3 2 4

smd 1 1 2 2
smb 1 2 3 3
comma 3

awk '{print $1,$2,"sS"S$3}'
cat
# sales report

cat Stmp-header Stmp-sales

keta $1v5/SALES REPORT 20140516 13.

# obtain sales tran

# select target slot

# remove unneeded field

# subtotal for each items
# sort for next treatment
# subtotal

# join store names

# reorder and select for next
# Join food names

# reorder and select

# subtotal for each stores
# total

# comma insertion

# dollar mark insertion

S

|
|
|
|
|
|
|
|
|
|
3 3 |
|
|
|
> Stmp-sales

rm -r Stmp-*




Tokyo
Tokyo
Tokyo
Tokyo
Tokyo
Ottawa
Ottawa
Ottawa
Ottawa
Ottawa
sunnyvale
sunnyvale
sunnyvale
sunnyvale
sunnyvale

deEE@

./SHL/MAKE SALES REPORT.SH
cat ./LV5/SALES REPORT 20140516 13.TXT

Vegetable
F1sh

Meet
Beverage
@eEEUEEEEM
Vegetable
Fish

Meet
Beverage
@EEEUEEEEM
Vegetable
Fish

Meet
Beverage
CHCHCHCHCHCHCICHE
@EEEUEEEEM

$10,146
$10,312
$5,191
$2,529
$28,178
$10,146
$10, 312
$5,191
$2,529
528,178
$10,146
$10,312
$5,191
$2,529
$28,178
584,534




some tips

e CPITAL FILE/DIRETORY_NAMES for
parmanent files/directories

® |ower case files/directory names for
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A4 paper x |

® Good Unicage shellscript (application)
within size of an A4 paper

® At longest, it should be within 2 A4 papers

@ |fyour shellscript is over thousands, itis
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GET Unicage

® OSS rewritten version “Open usp Tukubai”

® However, Open usp Tukubai is a little bit
buggy

® Assess:Amazon EC2 Tukubai environment
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http://en.usp-lab.com

column: ttt development method

® From the beginning, ONGS’s approach is
similar to Unicage

® ttt development method is base on our
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Conclusion

® buzzword xRAD is getting raised these
days

® Unicage is Shellscripts and Commands
based enterprise system development
saamnethode




